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PREFACE 


Pharmacographia,  the  word  which  gives  the  title  to  this  book, 
indicates  the  nature  of  the  work  to  which  it  has  been  prefixed.  The 
term  means  simply  a  writvng  about  drugs ;  and  it  has  been  selected 
not  without  due  consideration,  as  in  itself  distinctive,  easily  quoted, 
and  intelligible  in  many  languages. 

Pharmacographia,  in  its  widest,  sense,  embodies  and  expresses  the 
joint  intention  of  the  authors.  It  was  their  desire,  not  only  to  write 
upon  the  general  subject,  and  to  utilize  the  thoughts  of  others ;  but 
that  the  book  which  they  decided  to  produce  together  should  contain 
observations  that  no  one  else  had  written  down.  It  is  in  fact  a  record 
of  personal  researches  on  the  principal  drugs  derived  from  the  vegetable 
kingdom,  together  with  such  results  of  an  important  character  as  have 
been  obtained  by  the  numerous  workers  on  Materia  Medica  in  Europe, 
India,  and  America. 

Unlike  most  of  their  predecessors  in  Great  Britain  during  this  cen- 
tury, the  authors  have  not  included  in  their  programme  either  Phar- 
macy or  Therapeutics;  nor  have  they  attempted  to  give  their  work 
that  diversity  of  scope  which  would  render  it  independent  of  collateral 
publications  on  Botany  and  Chemistry. 

While  thus  restricting  the  field  of  their  inquiry,  the  authors  have 
endeavoured  to  discuss  with  fuller  detail  many  points  of  interest 
which  are  embraced  in  the  special  studies  of  the  pharmacist ;  and  at 
the  same  time  have  occasionally  indicated  the  direction  in  which 
further  investigations  are  desirable.  A  few  remarks  on  the  heads 
under  which  each  particular  article  is  treated,  will  explain  more  pre- 
cisely their  design. 

The  drugs  included  in  the  present  work  are  chiefly  tliose  which  are 
eommonly  kept  in  store  by  pharmacists,  or  are  known  in  the  drug  and 
spice  market  of  London.     The  work  likewise  contains  a  small  number 
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which  belong  to  the  PJiarmacopoda  of  India :  the  appearance  of  this 
volume  seemed  to  present  a  favourable  opportunity  for  giving  some 
more  copious  notice  of  the  latter  than  has  hitherto  been  attempted. 

Supplementary  to  these  two  groups  must  be  placed  a  few  substances 
which  possess  little  more  than  historical  interest,  and  have  been  intro- 
duced rather  in  obedience  to  custom,  and  for  the  sake  of  completeness, 
than  on  account  of  their  intrinsic  value. 

Each  drug  is  headed  by  the  Latin  name,  followed  by  such  few 
synonyms  as  may  suffice  for  perfect  identification,  together  in  most 
cases  with  the  English,  French,  and  German  designation. 

In  the  next  section,  the  Botanical  Origin  of  the  substance  is  dis- 
cussed, and  the  area  of  its  growth,  or  locality  of  its  production  is 
stated.  Except  in  a  few  instances,  no  attempt  has  been  made  to 
furnish  botanical  descriptions  of  the  plants  to  which  reference  is  made. 
Such  information  may  readily  be  obtained  from  original  and  special 
sources,  of  which  we  have  quoted  some  of  the  most  important. 

Under  the  head  of  History,  the  authors  have  endeavoured  to  trace 
the  introduction  of  each  substance  into  medicine,  and  to  bring  forward 
other  points  in  connection  therewith,  which  have  not  hitherto  been 
much  noticed  in  any  recent  work.  This  has  involved  researches  which 
have  been  carried  on  for  several  years,  and  has  necessitated  the  consul^ 
tation  of  many  works  of  general  literature.  The  exact  titles  of  these 
works  have  been  scrupulously  preserved,  in  order  to  enable  the  I'eader 
to  verify  the  statements  made,  and  to  prosecute  further  historical 
inquiries.  In  this  portion  of  their  task,  the  authors  have  to  acknow- 
ledge the  assistance  kindly  given  them  by  Professors  Heyd^  of  Stuttgart, 
Winkelmann  of  Heidelberg,  Monier  Williams  of  Oxford,  Diimichen  of 
Strassburg ;  and  on  subjects  connected  with  China,  by  Mr.  A.  Wylie 
and  Dr.  Bretschneider.  The  co-operation  in  various  directions  of  many 
other  friends  has  been  acknowledged  in  the  text  itself 

In  some  instances  the  Formaiion,  Secretion,  or  Method  of  Collection 
of  a  drug,  has  been  next  detailed :  in  others,  the  section  History  has 
been  immediately  followed  by  the  Description^  succeeded  by  one  in 
which  the  more  salient  features  of  Microscopic  Structure  have  been  set 
forth.  The  authors  have  not  thought  it  desirable  to  amplify  the  last- 
named  section,  as  the  subject  deserves  to  be  treated  in  a  special  work, 
and  to  be  illustrated  by  engravings.     Written  descriptions  of  micro- 

^  The  admirable  work  of  this  author — OeschkhU  des  Ltvantehandels  im  MUtelalUr,  2 
vols.,  Stattgart,  1 879— ap]Kjared  when  the  second  edition  of  our  Pbarmacographia  was 
already  in  the  press. 
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scopic  structure  are  tedious  and  uninteresting,  and  however  carefully 
drawn  up,  must  often  fail  to  convey  the  true  meaning  which  would  be 
easily  made  evident  by  the  pencil.  The  reader  who  wishes  for  illusti-a- 
tions  of  the  minute  structure  of  drugs  may  consult  the  works  named  in 
the  foot-note.^ 

The  next  division  includes  the  important  subject  of  Chemical  Com- 
jxxntimi,  in  which  the  authors  have  striven  to  point  out  to  the  reader 
familiar  with  chemistry  what  are  the  constituents  of  greatest  interest 
in  each  particular  drug — what  the  characters  of  the  less  common  of 
those  constituents — and  by  whom  and  at  what  date  the  chief  investi- 
gations have  been  made.  A  knowledge  of  the  name  and  date  provides 
a  clue  to  the  original  memoir,  which  may  usually  be  found,  either  m 
extenao  or  in  abstract,  in  more  than  one  periodical.  It  has  been  no 
part  of  the  authors'  plan  to  supersede  reference  to  standard  works  on 
chemistry,  or  to  describe  the  chemical  character  of  substances^  which 
may  be  easily  ascertained  from  those  sources  of  information  which 
should  be  within  the  reach  of  every  pharmaceutical  inquirer. 

In  the  section  devoted  to  Production  and  Commei^ce,  the  authors 
have  given  such  statistics  and  other  trade  information  as  they  could 
obtain  from  reliable  sources;  but  they  regret  that  this  section  is  of 
very  unequal  value>  Duties  have  been  abolished,  and  a  general  and 
continuous  simplification  of  tariffs  and  trade  regulations  has  ensued. 
The  details,  therefore,  that  used  to  be  observed  regarding  the  com- 
merce in  drugs,  exists  no  longer  in  anything  like  their  former  state  of 
completeness :  hence  the  fragmentary  nature  of  much  of  the  informa- 
tion recorded  under  this  head. 

The  medicinal  uses  of  each  particular  drug  are  only  slightly  men- 
tioned, it  being  felt  that  the  science  of  therapeutics  lies  within  the 
province  of  the  physician,  and  may  be  wisely  relinquished  to  his  care. 
At  the  same  time  it  may  be  remarked  that  the  authors  would  have 
rejoiced  had  they  been  able  to  give  more  definite  information  as  to 
the  technical  or  economic  uses  of  some  of  the  substances  they  have 
described. 

^  Ber^t  ^natomischer  Atlas  zar  pharnutzcatiachen  Waarenkuiule,  Berlin,  1865.  4to., 
with  50  plates. 

Fluckiger,  Qrundlagen  der  pluannaceut'iscken  Waarenkundef  Einhiiung  in  das  Studium 
der  Pharmaeognosiey  Berlin,  1873. 

FUnchon,  Trait4  pratique  de  la  determination  des  drogues  simpler  d'origine  v^g^taU, 
Paris,  1874. 

Laemen,  Medicinisch-Pftarmaceutinc/ie  Botanik,  Leipzig  (in  progress). 

*  For  further  information,  see  Fluckiger,  Pfiarmaceutisdie  Cfiemie,  Berlin,  1879. 
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Wljiit  has  been  written  under  the  head  of  AdulUratimi  is  chiefly 
the  result  of  actual  yb.servatit^n,  or  might  otherwise  have  been  niueh 
extended.  The  authura  would  rather  rely  on  the  characters  laid  down 
in  preceding  sections  than  upon  empirical  methods  for  the  determina- 
tion of  purity.  The  heading  of  Substitutes  has  been  adopted  for 
eertiiin  drugs,  more  or  less  related  to  thoae  described  in  special  articles; 
yet  not  actually  used  by  way  of  adulteration. 

A  work  professing  to  bring  together  the  latest  researches  in  any 
subject  will  naturally  be  thought  to  contain  needless  innovations. 
Whilst  deprecating  the  inconvenience  of  changes  of  nomenclature,  the 
authoi'8  have  had  iio  alternative  but  to  adopt  the  views  sanctioned  by 
the  leaders  of  chemical  and  botanical  science,  and  which  the  progress 
of  knowledge  has  required.  The  common  designations  of  drugs  may 
indeed  remain  unchanged : — hellebore,  aconite,  eolchieum,  anise,  and 
cam  way,  need  no  modernizing  touch.  But  when  we  attempt  to  com- 
bine with  these  simple  uames^  words  to  indicate  the  organ  of  the  plant 
of  which  they  are  coDstituted^  questions  arise  as  to  the  strict  applica- 
tion  of  such  terms  as  root,  rhizome,  tuber,  conn,  about  which  a 
diversity  of  opinion  may  be  entertained. 

It  has  been  the  authora*  aim  to  investigate  anew  the  field  of  Vege- 
table Materia  Medica,  in  order  as  far  as  possible  to  clear  up  doubtful 
points,  and  to  remove  some  at  least  of  the  uncertainties  by  which  the 
subject  is  surrounded.  In  furtherance  of  this  plan  they  have  availed 
themselves  of  the  resources  offered  by  Ancient  and  Mixlern  History  ; 
nor  have  they  hesitated  to  lay  imder  contribution  either  the  teaching 
of  men  eminent  in  science,  or  the  labours  of  those  who  follow  the  paths 
of  general  literature.  How  far  they  have  accomphshed  their  desire 
remains  for  the  public  to  decide. 


,  foot-not*  4  ;  fhr  qui  pro#liHt,  rtad  tjut  m  pruduit. 
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PREFACE  TO  THE  SECOND  EDITION. 


The  premature  death — March  24,  1875 — of  my  lamented  friend  Daniel 
Hanbury,  having  deprived  me  of  his  invaluable  assistance,  I  have 
attempted  to  prepare  the  new  edition  of  our  work  with  adherence  to 
the  same  principles  by  which  we  were  guided  from  the  beginning. 

I  desire  to  acknowledge  my  obligations  for  great  and  valuable 
assistance  to  my  friend  Thomas  Hanbury,  Esq.,  F.L.S.,  who  has  also 
honoured  the  memory  of  his  late  brother  by  causing  the  scientific 
researches  of  the  latter  to  be  collected  and  republished  in  the  handsome 
volume  entitled, "  Science  Papers,  chiefly  Pharmacological  and  Botanical, 
by  Daniel  Hanbury,  edited,  with  memoir,  by  Joseph  Ince,"  London. 
1876.  To  Dr.  Charles  Rice  of  New  York,  editor  of  "  New  Remedies," 
I  am  indebted  for  much  kindly  extended  and  valuable  information, 
and  to  whose  intimate  acquaintance  with  oriental  literature,  both 
ancient  and  modern,  many  of  the  following  pages  bear  ample  testimony. 
I  am  likewise  indebted  for  similar  assistance  to  my  friends  Professors 
Groldschmidt  and  Noldeke,  Strassburg.  Information  of  various  kinds, 
as  well  as  valuable  specimens  of  drugs,  have  also  been  courteously  sup- 
plied to  me  by  the  following  gentlemen,  viz.: — Cesar  Chantre,  Esq., 
F.L.S.,  London  ;  Prof.  Dymock,  Bombay ;  H.  Fritzsche,  Esq.  (Schimmel 
&  Co.,  Leipzig) ;  E.  M.  Holmes,  Esq.,  F.L.S.,  &c.,  London ;  J.  E.  Howard, 
Esq.,  r.R.S.,  &c.,  London;  David  Howard,  Esq.,  F.C.S.,  &c. ;  Wm.  Dill- 
worth  Howard,  F.I.C.,  London ;  Capt.  F.  M.  Hunter,  F.G.S.,  &c., Assistant 
Resident,  Aden ;  A.  Oberdorffer,  Esq.,  Hamburg ;  Prof  Edward  Schar, 
Zurich  ;  Dr.  J.  E.  de  Vry,  the  Hague,  &c. 

On  mature  consideration,  it  was  deemed  expedient  to  omit  in  the 
new  edition  a  large  number  of  references  relating  more  especially  to 
chemical  facts.  Yet,  in  most  instances,  not  only  the  author  but  also 
the  year  has  been  stated  in  which  the  respective  observation  or  dis- 
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covery  was  made,  or  at  least  the  year  in  which  it  was  published  or 
recorded.  Every  such  fact  of  any  importance  may  thus,  by  means  of 
those  short  references,  be  readily  traced  and  consulted,  if  wished  for, 
either  in  the  original  sources,  in  abstracts  therefrom,  or  in  the  periodical 
reports.  Opportunities  of  the  latter  kind  are  abundantly  afforded  by 
the  German  Jahresbericht  der  Pharmcbcie,  &c.,  published  at  Gottingen 
since  1844,  successively  by  Martins,  Wiggers,  Husemann,  and  at  the 
present  time  by  Dragendorff.  The  same  may  be  said,  since  1857,  of 
the  Report  on  the  Progress  of  Pharmacy,  as  contained  annually  in  the 
Proceedings  of  the  American  Pharmaceutical  Association,  and  likewise, 
since  1870,  of  the  Yearbook  of  Pharrruicy,  for  which  the  profession  is 
indebted  to  the  British  Pharmaceutical  Conference. 

PROF.  FLtJCKIGER. 

Stkassburo,  Gbrmant,  October,  1871). 


EXPLANATIONS. 


Polarization. — Most  e&sential  oils,  and  the  solutions  of  several 
substances  described  in  this  book  are  capable  of  effecting  the  deviation 
of  a  ray  of  polarized  light.  The  amount  of  this  rotatory  power  cannot 
be  regarded  as  constant  in  essential  oils,  and  is  greatly  influenced  by 
various  caiLses.  As  to  alkaloids  and  other  organic  compounds,  the 
deviation  frequently  depends  upon  the  nature 
and  quantity  of  the  solvent.  The  authors 
have  thought  it  needful  to  record  in  numerous 
cases  the  results  of  such  optical  investigations, 
as  determined  by  means  of  the  Polariatrobometer 
invented  by  Wild,  and  described  in  Poggen- 
dorff's  AnTuden  der  Phy»ik  wad  Chemie,  vol. 
122  (1864)  p.  626;  or  more  completely  in  the 
Bulletin  de  VAcad^ie  imp^riale  dea  Sciences 
de  St  Pdei^abourg,  tome  viii.  (1869)  p.  33. 

Measurements  and  Weights. -The  authors 
regret  to  have  been  unable  to  adopt  one  standard 
system  of  stating  measurements.  They  have 
mostly  employed  the  English  inch:  the  accom- 
panjring  woodcut  will  facilitate  its  comparison 
with  the  French  decimal  scale.  The  word  milli- 
nutre  is  indicated  in  the  text  by  the  contraction 
7Aim.;  micromillimetre,signi{ymg  the  thousandth 
part  of  a  miUimetre,  and  only  used  in  reference 
to  the  microscope,  is  abbreviated  thus,  mkni. 


25-399  millimetres. 

4*543  litres. 
28*34    grammes. 
453-59 

=    112  lb.       =      508  kilogrammes. 
=  2240   „       =1016 
=        2204  lb.  avoirdupois. 
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1  inch  = 

1  gallon  = 

1  ounce  (oz.)avdp.=: 

1  lb.  avoirdupois  = 

1  cwt.  = 

1  ton 

1  kilogramme 

1  pecul  =    133-33  lb.  =      60479  kilogrammes. 

Thermometer. — The  Centigrade  Thermometer  has  been  alone 
adopted.  The  following  table  is  given  for  comparing  the  degrees  of 
the  Centigrade  '^oi*  Celaiiia  Thermometer  with  those  of  Fahrenheifs 
Scale. 
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THERMOMETRIC  TABLE. 


CENT. 

FAttR. 

cKinr. 

FA  BR. 

CRNT. 

FAHR, 

t-ENT. 

+  181 

FAHR. 

+  357*8 

—  29- 

—  20-2" 

+  4r 

+  105-8^ 

+   111 

+  231-8 

28 

18-4 

42 

107*6 

112 

233-6 

182 

359-6 

27 

16-6 

43 

109-4 

113 

235*4 

183 

361-4 

26 

14-8 

44 

111*2 

114 

237*2 

184 

363-2 

25 

13-0 

46 

113-0 

115 

2390 

185 

365-0 

24 

11-2 

46 

114*8 

116 

240*8 

186 

866-8 

23 

9-4 

47 

116*6 

117 

242*6 

187 

368-6 

22 

7-6 

48 

118-4 

118 

244*4 

188 

870-4 

21 

6-8 

49 

120-2 

119 

246-2 

189 

872-2 

20 

4-0 

60 

122-0 

120 

248-0 

190 

874-0 

19 

2-2 

61 

123*8 

121 

249*8 
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PHARMACOGRAPHIA.  H^ 


I.-PH^NOGAMOUS  or  FLOWERING  PLANTS. 


RANUNCULACE^. 

RADIX  HELLEBORI  NIGRI. 

Radix  "Ellebori  nigri,  Radix  Mela/tnpodii ;  Black  Hellebore  Root ; 
F.  Raciiie  d'Ellebare  noir ;  G.  Schwarze  Nieawurzel, 

Botanical  Origin — Hdhhoi'ua  niger  L.,  a  low  peronnial  herb, 
native  of  sub-alpine  woods  in  Southern  and  Eastern  Europe.  It  is 
found  in  Provence,  Northern  Italy,  Salzburg,  Bavaria,  Austria, 
Bohemia,  and  Silesia,  as  well  as,  according  to  Boissier,^  in  Continental 
Greece. 

Under  the  name  of  Christmas  Rose,  it  is  often  gi'own  in  English 
gardens  on  account  of  its  handsome  white  flowers,  which  are  put  forth 
in  mid-winter. 

History — ^The  story  of  the  daughters  of  Prcetus,  king  of  Argos, 
being  cured  of  madness  by  the  soothsayer  and  physician  Melampus, 
who  administered  to  them  hellebore,  has  imparted  great  celebrity  to 
the  plant  under  notice.'^ 

But  admitting  that  the  medicine  of  Melampus  was  really  the  root  of 
a  species  of  Helleboims,  its  identity  with  that  of  the  present  plant  is 
extremely  improbable.  Several  other  species  grow  in  Greece  and  Asia 
Minor,  and  SchrofP  has  endeavoured  to  show  that  of  these,  H,  arien- 
idlls  Lam.  possesses  medicinal  powers  agreeing  better  with  the  ancient 
^counts  than  those  of  H.  niger  L.  He  has  also  pointed  out  that  the 
ancients  employed  not  the  entire  root  but  only  the  bark  separated  from 
the  woody  column ;  and  that  in  H.  niger  and  H,  viindis  the  peeling  of 
the  rhizome  is  impossible,  but  that  in  H.  oAentalis  it  may  be  easily 
effected. 

^  Flora  OrientaVui,  i.  (1867)  61.  *  ZeU^chr.  d,  Oesellsch.  d,  Aerzie  zu  Wien, 

'See  the  list  of  theses  and  memoirs  on  1860,  No.  25  ;  Canstatt's  Jahresbericht  for 

Hellebore  given  by  M^rat  and  De  Lens,  1859.  i.  47.  1860.  i.  65. 

^ict.  iii  (1831)  472,  473. 


R/VNUNCrLACaE^. 


According  to  the  same  authority  the  hellebores  difter  extremely  in 
their  mediciual  activity.  The  most  |jotent  is  IL  orienfali'i  Lam.;  tlien 
follow  //,  viridls  L,  aiid  H.  fudldif,^  L.  (iiativeH  of  Britain),  and  H. 
put'purasceiis  Waldat.  et  Kit.,  a  Hungariaa  species,  while  II.  }ihjer  is 
the  weakest  of  all.* 

Description — Black  Hellelxire  produces  a  knotty,  Heshy,  brittle 
rhizome  which  creepn  and  IjrauchcvS  slowly,  forming  iu  the  coui^e  of 
years  au  intanglcd,  interlacing  mass,  throwing  out  an  abundance  of 
wtout,  straiglit  rootjs.  Both  rhizc>me  and  roots  are  of  a  blackish  brown, 
but  the  younger  roots  are  of  lighter  tint  and  ai*e  covered  with  a  short 
woolly  tijmentuni. 

In  commerce  the  rhizome  is  found  with  the  roots  more  or  leSaS  broken 
J  otl*  and  detaclied.  It  m  in  very  knotty  irregular  pieces,  1  to  2  or  o 
inches  long  and  about  ^^^f  to  j%  of  an  inch  in  diameter,  internail}'  whitish 
and  of  a  horny  texture.  If  rot  transvL-rsely  (especially  after  maceration), 
it  shtnvg  a  circle  of  white  Woody  wedges,  H  to  12  in  number,  surruynded 
by  a  thick  bark.  The  roots  are  unbranched,  scarcely  ^V  of  au  inch  in 
diameter.  The  younger,  when  broken  across,  exhibit  a  thick  bark 
eucii'cling  a  simple  woody  coid;  in  the  okler  this  cord  tends  to  divide 
into  converging  Tkvedges  which  present  a  stellate  appearance,  though 
not  so  distinctly  as  in  Acltfa.  The  drug  when  cut  or  broken  has  a 
slight  odour  like  that  of  senega.    Its  taste  is  bitterish  and  slightly  acrid. 

Microscopic  Structure— The  cortical  |)art  both  of  the  rhizome  and 
the  riKjtlets  exhibits  no  distinct  medullary  rays.  In  the  rootlets  the 
woody  centre  is  comparatively  small  and  enclosed  by  a  narr(.>w  zone 
somewhat  as  in  sarsaparilla.  A  distinct  pith  occurs  in  the  rhizome  but 
not  always  in  the  rootlets,  their  woody  column  forming  one  solid  bundle 
or  being  divided  into  seveiul.  'Oie  tissue  contaiiis  small  starch  granules 
and  drops  of  fatty  oil. 

Chemical  Composition— The  earlier  investigations  of  Black  Helle- 
bore  by  Gmelin,  and  KeneuUe  and  Ca|jron,  and  of  Riegel  indicated  oul} 
the  presence  of  the  more  usual  constltuenis  of  plants, 

Bastick,  on  the  other  hand,  in  18.32  obtained  from  the  root  a  jieculiar, 
nou- volatile,  crystalline,  cheuiically-inditierent  substance  whicli  he 
named  UdtehoAn.  It  Ls  stated  to  have  a  bitter  taste  and  Uy  produce 
if!  addition  a  tingling  sensation  on  the  tongue  ;  to  be  slightly  suluble  in 
water,  more  so  in  ether,  and  to  dissolve  freely  in  alcohol. 

Marine  and  A.  Husemann  extracted  helleborin  (ISGi)  by  treating 
with  hot  water  the  green  fatty  matter  which  is  di^olved  out  of  the 
root  by  boiling  alcohol  After  recrystallization  from  alcohol,  it  is 
obtainable  in  shining,  colourless  needles,  having  the  composition 
C**H*^>".  It  is  stated  to  Vje  highly  narcotic.  Helleborin  appears  to  be 
more  abundant  in  //.  riridis  (especially  in  the  older  roots)  tlian  in  II, 
,nl<ffu\  and  yet  to  be  obtainable  only  to  the  extent  of  O'-t  per  ndlle. 
'When  it  is  lioiled  with  dilute  sniphinicacid,  or  still  better  with  solution 
otzinc  chloride,  it  is  converted  int^i  sugar  antl  Ihlleboresln,  C^H^**. 

Marm^  and  Husemann  succeeded  in  isolating  other  crystallized 
principles  from  the  leaves  and  mots  of  If,  nvjer  and  //.  rindis,  by 
p]*€cipitAtioxi  witlj  pbospho-molybdic  acid.     They  obtained  fir&tly  a 


'  Betweeti|nimirai0cii««idAif/ir^  ^cltrutf 
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alightly  acid  glucoHide  wliicb  they  Daiued  Hellehortfiii,  It  occurs  only 
in  very  small  proportion,  but  is  ratht^r  nior«  abundant  in  //.  nSffer  than 
ill  II.  viridU  When  Ixjiled  with  a  dilute  acid,  helleborem,  C^H**0^, 
ia  resolved  into  HeUdtoretin,  C^*H"0-,  of  a  ihrn  violet  colour,  and  sugar, 
C^-H?^0^',  It  is  remarkable  that  hellebcjretin  ha8  no  phyaiological 
action,  tliough  helleborem  is  stilted  to  be  poisonous. 

An  organic  acid  accompanying  helleborin  was  regarded  by  Batitiek 
as  proljably  aconitic  (equi^etic)  acid.     There  is  no  tannin  in  hellebore. 

Uses — Black  Hellelmre  in  reputed  to  be  a  drastic  piirgativo.  In 
British  medicine  its  employment  is  nearly  obsolete,  but  the  drug  is  still 
impoited  from  Gennany  and  sold  for  the  use  of  domestic  animals. 

Adulteration — Black  Hellebom  root  as  found  in  tlie  market  in  not 
always  to  be  relied  on,  and  without  good  engravings  it  is  nat  eiusy  to 
j)oiut  out  diameters  by  whicli  it"*  genuineness  can  be  made  certain.  In 
ct  to  ensui'e  its  recognition,  some  pharmacopfeias  required  that  it 
Duld  be  supj)lied  with  leavas  attached. 

The  roots  with  which  it  is  chiefly  liable  to  be  confounded  are  the 
follo\ring : — 

1*  HeUthitrvs  viridis  L. — -Although  a  careful  comparison  of  authen- 
ticated 8jtecimeiis  reveals  certiiin  small  differences  between  thti  roots 
and  rhizomes  of  this  Bpecies  and  of  if.  iuget^  there  are  no  striking 
characters  by  which  they  ciin  be  discriminated.  The  root  of  If,  inridis 
is  far  more  bitter  and  acrid  than  that  of  If,  m{/e)\  and  it  exhibits  more 
numerous  drops  of  fatty  oil.  In  tierraan  trade  the  two  drugs  are  sup- 
plied sepamtely,  both  beiug  in  use ;  but  as  ff.  vlridis  is  api>arently  the 
rarer  plant  and  itn  root  is  valued  at  3  to  5  times  the  price  of  that  of  if. 
nif/tr,  it  is  not  likely  to  be  used  for  sojihisticating  the  latter, 

2L  Actisa  BpiiXiUi  L. — In  this  plant  the  rhizome  is  much  thicker; 
the  rootlets  bmken  trans vei-sely  display  a  cross  or  star,  as  figured  in 
B'liickiger'»  *'  Grundlagen  *'  (see  p-  vii.),  tig.  04,  p.  70.  The  drug  has  but 
little  tKiour  ;  as  it  contains  tannin  its  infusion  is  blackened  by  a 
|>ersalt  of  iron,  which  is  not  the  case  with  an  infnsion  of  Black 
Utillelxire. 


RHIZOMA  COPTIDIS. 
It^idix  C&i4idis ;  Gopiia  Root,  Alwhmi  Bitter,  Mwhml  TittL 

Botanical  Origin— Co/^^/>  Teeta  Wallich,  a  small  herbaceous  plant, 
jitill  but  imperfectly  known,  indigenous  to  the  Mislinii  mountains,  east- 

^.  of  Assam.     It  was  tirst  described  in  1831)  by  Wallich.^ 

History— This  drug  under  the  name  of  Mahmlra  is  used  in  Sind 
for  inrtanmiation  of  the  eyes,  a  circumstance  which  enabled  Pereira"  to 
identify  it  with  a  substance  bearing  a  nearly  similar  designation,  men- 
tioned by  the  early  writers  on  medicine,  and  previously  regarded  as  the 
root  of  Chelidojtium  majus  L. 

Thus  we  find  that  Paulus  /Egineta  in  the  7th  centuiy  was  ac- 
quainted with  a  knotty  root  named  Mafxtpa^-^  Rhazes,  w^ho  according  to 


'  Tratm,  <^  Mrd.  and  /^hi/9,  Soc.  of  Cui- 
^    ^viii  [IHM)  85.     EepriJited  in  Per- 
'ft&i^ia  Medicft,  vol  li*  \n%rt  2  (1837), 


^Pharm.  Jourth  xL  (1862)  204;  aUo 
Mat.  M^l  I.e. 

■  S^e  alfto  Meyer,  GtAchkhU  der  Bi^anik, 
ii.  (1S55)  419. 
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Choiilant  died  in  A.i>.  923  or  932,  uientioiis  Mmnirnu,  and  it  is  also 
noticed  by  AvicuoDa  a  little  later  as  a  drug  useful  in  diseases  of 
the  eye.  \la fxtjpd  likewise  occurs  in  exactly  the  saniL'  way  in  the 
writings  of  Leo,  "  Philoscipbus  ct  Mediciis/'^  Ibn  Bay  tar  called  the 
drug  Mamit^n  and  Uruk,  and  described  it  as  a  small  3'ellow  root  like 
turmeric,  coming  from  Chiua.  Other  writers  of  the  middle  ages  allude 
trt  it  nnder  the  name  o£  Mcfneren. 

Hajji  Mahomed,  in  the  account  of  Cathay  which  he  gave  to 
Ramusio  (i'lrco  a.d.  1550)  says  that  the  Mariibruni  chtnl,  l»y  wliich  we 
undei-stand  the  root  in  <|yestiou,  is  found  in  the  mountain.s  uf  Succiiir 
(8uh-eheu)  where  rhubarb  grows,  and  that  it  is  a  wonderful  remedy 
for  diseases  of  the  eye.'^  In  an  official  report  |)ublished  at  Lahore 
in  1802,^  Marnintn^i-chini  is  said  to  be  brought  from  China  to 
Yarkand, 

The  rhizome  of  Coptic  is  used  by  the  Chinese  under  the  names 
Hwanfj-lien  and  Ckni'n.4ien.'^  It  is  enumerated  by  Cleyer^  (1GH2)  as 
**  radix  pretiosa  mnara,''  and  was  described  in  177H  by  Bergius "  who 
received  it  from  Canton, 

Moi*o  recently  it  wa8  the  subject  of  an  interesting  notice  by  Gui- 
bourt  ^  who  thought  it  to  be  derived  from  Opluoxt/hni  mrifenirmtvi  1j., 
an  apocy neons  plant  widel}'  removed  from  Vupfls.  Its  root  was  recom- 
mended in  India  by  Maelsaac*  in  1827  and  has  been  subsequently 
employed  with  success  by  many  practitionei"s* 

There  is  a  rude  tiguro  of  the  plant  in  the  Chinese  herbal  Pan-isao. 

Description — Tlla,  a^j  the  drug  is  called  in  the  Mishmi  country, 
whence  it  is  sent  by  way  of  Sutliya  on  thi!  Biamaputra  to  Bengah  is 
a  rhizome  about  the  thickness  of  a  quill  occuning  in  pieces  an  inch 
or  two  in  length.  It  often  branches  at  the  crown  into  two  or  three 
Leads,  and  bears  the  remains  of  leafstalks  and  thin  wu-y  rootlets,  the 
stumps  of  which  latter  give  it  a  rough  and  spiny  ap|>caranee.  It  is 
nearly  cylindrical,  often  contorted,  and  of  a  yellowish  brown  colour. 
The  fracture  is  short,  exhibiting  a  loose  structure,  with  large  briglit 
yellow  radiating  woody  bundles.  The  rhizome  is  intensely  bittt-r/'  but 
not  aromatic  even  w4ien  fresh. 

It  is  found  in  the  Indian  bazaars  in  neat  little  open- work  luigs 
formed  of  naiTow  strips  of  mttan,  each  containing  about  half  an  ounce. 
We  have  once  seen  it  in  bulk  in  the  London  market," 

Microscopic  Structure — Cut  transversely  the  rhizome  exhibits  an 
inner  cortical  tissue,  through  which  sclerenchymatous  groups  of  cells 
are  scattered*  The  latter  are  most  obvious  on  account  of  their  bright 
yellow  colour.     In  the  wiK^dy  central  column  a  somewhat  concentiic 


*>'.  Z.  £rmerina,  AnccdotA  meiliua 
(Irfteca,  e  codicibua  MSS.  expruitiait* 
Lugd.  BaL  liAO.  lAK*m»  FbiKiiKmhi 
et  Meilici  coufipcctus  luediciuAe,  ub. 
ui.  cap>.  L    (Kc^.cf.   Hipi  ('«^tfaX^a««^.  ...» 

Kal  Kafitfuffk^). 

'  Yule,  Cathay  tmti  (hr  wviy  (hithett 
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dn^'brolMiiv  2Sth  Nov.  1^8. 
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jirrangement  is  found,  correspondiDg  to  two  or  three  perioda  of  annual 
growth.  The  pith,  not  tlie  medullary  rays,  begins  to  be  obliterated 
at  an  eai4y  pcriml.  The  structure  of  the  drug  is,  on  the  wliole,  very 
irregular,  on  account  of  the  branches  and  numerous  rootlets  arising 
from  it. 

The  medullary  rays  contain  small  starch  granule.*^,  while  the 
bark,  as  well  as  the  pith,  are  richer  in  albuniinuiia  or  mucilaginous 
matters. 

Chemical  Composition — The  cf>Iouring  matter  in  which  the 
rhizome  of  (%ipih  aU:)uiui%  is  quickly  dissolved  by  water.  If  the 
yellow  solution  obtiiincd  by  macerating  it  in  water  is  duly  concentrated, 
nitric  acid  will  pro<lucc  an  abundant  heavy  precipitate  of  minute  yellow 
crystals,  wliieh  if  redissolved  in  a  little  boiling  water  will  separate  again 
in  stellate  groups.  Sohition  of  iodine  also  precipitates  a  cold  infusion 
of  the  root. 

These  reactions  as  well  a8  the  bitterness  of  the  drug  are  due  to  a 
krge  proportion  oi'  Berheri ne,  as  jiroved  by  J,  D.  Perrins.^  The  rhizome 
yielded  not  less  than  8i  per  cent.,  which  is  more  than  has  been  met 
with  in  any  other  of  the  numerous  plants  containing  that  alkaloid. 

As  pure  berberioe  is  scarcely  dissolved  by  water,  it  must  be  combined 
in  (7t>ptU  with  an  acid  forming  a  solnble  salt.  Further  rcHoarches  are 
requisite  to  determine  the  nature  of  this  acid.  In  some  plants  berberine 
is  accompanied  by  a  second  basic  principle :  whether  in  the  present 
instance  such  is  the  case,  has  not  been  ascertiiined. 

Uses — Tlie  drug  has  been  introduced  into  the  Pharmncopma  of 
Iiului  as  a  pure,  bitter  tonic. 

Substitutes — TbalicfririnfoIwlomnnJyC.,  a  tall  plant  common  at 
Mussooree  and  throughout  the  temperate  Himalaya  at  oiHHJ — 8()t)()  feet, 
nA  well  as  on  the  Khasia  Hills,  atibrds  a  yellow  root  which  is  exported 
from  Kumaon  under  the  name  Mofuiri  From  the  description  in  tlie 
Phat'inaco^Mi'ia  of  India,  it  would  appear  to  much  resemlile  the  Mi.<hmi 
Tiict,  and  it  is  not  impossible  that  some  of  the  observations  made 
under  the  head  Hutory  (p.  3)  may  apply  to  Thalictrmn  as  well  as 
to  Coptic, 

In  the  United  States  the  rhizome  of  Coptw  irifolia  8alisVi.,  a  small 
herb  indigenous  to  the  United  States  and  Arctic  America,  and  also 
found  in  European  and  Asiatic  Ru.ssia,  is  employed  for  the  same 
purposes  as  the  Indian  drug.  It  contains  berberine  and  anothei' 
oystall i ne  pri  n  c i pi e .' 


SEMEN  STAPHISAGRIiE. 
Stavesacre ;  F.  Htapkmu<p'e ;  G.  StepJuvnskdnier,  Ldttsesamen. 

Botanical  Origin— IMphiniuhi  Staphisafjriji  L.,  a  stout,  erect, 
biennml  Ijerb  growing  H  to  4  feet  high,  with  palmate,  5-  to  iMobed  leaves, 
which  as  well  as  the  rest  of  the  plant  are  softly  pubescent. 

It  is  a  native  of  Italy,  Greece,  the  Greek  Islands  and  Asia  Minor, 
Dwing  in  waste  and  shmly  places;    it  is  now  also  found  throughout 
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the  greatijr  i^art  of  the  Mediterianean  region.^  and  in  the  Canary 
Islands^  but  whether  in  all  instances  truly  indigenous  is  questinn- 
able.  It  is  cultivated  to  some  extent  in  Fuglia,  very  little  now  near 
Montpellier.  ,m 

History — ^Stavesacre  was  well  known  to  the  ancients.  It  is  th^l 
ayporepn  (TTa<}m  of  Nicander/  the  a'Ta<^tU  aypla  of  Dioscoridcs/  and 
Alexander  Trail ianus,*  the  StHpkmigna  or  Htrha  pedicuhirkt  of 
Scribonius  Largus,*  the  Astaphis  fjgrui  or  Staphifi  of  Pliny.*  The 
last-named  author  mentions  the  use  of  the  powdered  seeds  for  destroying 
vermin  on  the  he^ui  and  other  ]iarts  of  thu  body. 

The  drag  continued  in  use  during  the  middle  ages.     Pietro  Cres- 
cenzio,*  wliu  lived  in  the  l^Uh  century,  mentiona  the  collection  of  the 
seeds  in  Italy;  and  Simon  Januensis/  physician  to   Pope  Nicolas   IV. 
(A,D*  1288 — 1292),  describes  them — "*  p%'upter  ejTeJhntem  operaVnmen^^ 
in  eaputjmrffioy  ■ 

Description^ — The  fruit  consists  of  thi'ee  downy  follicles,  in  each  o^ 
which  about  12  seeds  are  closely  packed  in  two  rows.  The  seeds 
(which  alone  are  found  in  commerce)  are  nbout  3  lines  in  length  and 
rather  les»  in  width  ;  they  have  the  form  of  a  very  irregular  4-sidcil 
pyi-araid,  of  which  one  side,  much  broader  than  the  others,  is  distinctly 
vaulted.  The}"  are  sharp-angled,  a  little  datt-ened,  and  very  r<jugh,  the 
testa  being  both  wrinkled  and  deeply  pitted.  The  latter  is  lilackish- 
brown,  dull  and  earthydooking,  rather  brittle,  yet  not  hard.  It 
encloses  a  soft,  whitish,  oily  albumen  with  a  minute  embryo  at  ita 
sharper  end.  ■ 

The  seeds  have  a  bitter  taste  and  occasion  a  tingling  sensation  when* 
chewed.     Ten  of  them  weigh  about  6  grains. 

Microscopic   Structure  —  The  epidermis  of  the  seed  consists  of 
one  layer  of  large  cells,  either  nearly  cubical  or  longitudijiall}-  extended™ 
hence  the  wriokles  of  the  surface.    The  brown  walls  of  these  cellss  aiH 
moderate!}"  thickened  by  secondary  deposits,  which  may  be  made  ver^^ 
obvious  by  macerating  thin  sections  in  a  solution  of  cltromie  ncid.  1  p. 
in  100  p.  of  water     By  this  treatment  numerous  crystals  after  a  short 
time  make  their  appearance,^ — without  doulit  the  chromate  of  one  of 
the  alkaloids  of  sbaphis^igria.  fl 

The  outer  layer  of  the  testa  is  made  up  of  thin- walled  narrow  cellJH 
which  become  larger  near  tlie  edges  of  the  seed  and  in  the  superficial 
wrinkles.  They  contain  a  small  number  of  minute  starch  granules  and 
are  not  altered  on  addition  of  a  sidt  of  iron.  The  interior  layer 
exhibits  a  single  row  of  small,  ilensely-^meked  cells.  The  albumen  isi 
composed  of  the  usual  tissue  loaded  withgranidesof  jdbuminoid  matter 
and  drops  of  fotty  oil. 

Chemical    Composition  —  Brandes   (1819)   and    Lassaigne   and 
Feneulle  (1819)  have  shown  this  drug  to  contain  a  basic  principk*. 

formula  (P•H*'NO^    he  obtained 


Erdmann  in  18CH  assign e« I  it    the 
it  to   the  extent  of  1  per  mille  in 


crystals,  soluble  in  ether,  aleob 


*  O.  Scbucidtr,  iViwrit/rfa,  Um,  1856. 

3  De  Mat  Meti,  lib.  iv.  c  153. 

*  Piinchmanii'*   eilitioti  (qnotcd   in    lh« 
A|ip«ntlix)  i.  450* 


*  DfCompowitiontMedicameniorwikfe,  1 

•  Ub.  xxixl  Q,  13. 

•LU^  deILt  AgrkukiMm,  Tenet  (1511 
lib.  vi  c.  108. 

^  Cldf^iM  Sanmhnh,  renet  15! 0. 
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chloroform,  ur  benzol  The  alkaloid  hns  an  extremely  burning  and 
acrid  tast^,  and  is  highly  poisonous. 

Couerbe*  in  ISIMI  pointed  out  the  presence  in  stavesacre  of  a  second 
alkaloid  sepai-able  from  delphinine  by  ether  in  which  it  is  inRolublo. 

The  treatment  of  the  shell  of  the  seed  with  chromic  Jicid,  detailed 
above,  shows  that  this  part  of  the  drug  is  the  principal  ae^t  of  the 
alkaloids;  and  the  albumen  indeed  furnishes  no  erj^stuls  of  any 
ehromate.  In  confirmation  of  tins  view  we  exhausted  about  400 
grammes  of  the  entire  sp/nU  with  warm  spirit  of  wine  acidulated  with 
a  little  acetic  aci<].  The  liquid  was  allowed  to  evaporate  and  the 
residue  mixed  with  warm  water.  The  sobition  thus  obtaineti  separated 
from  the  re3in»  yielded  on  addition  of  chromic  acid  an  abundant 
precipitate  of  chromate.  The  same  Bolution  likewise  furnished  copious 
precipitates  when  hichlorifle  of  platinum,*  ioflohydnir^yrate  of  potassium, 
or  bichromate  of  potassium  were  added.  By  repeating  the  aljovo 
treatment  on  a  larger  scale  we  obtained  cry  stale  of  delphinine  of  cun- 
siderable  size,  and  also  a  second  alkaloid  not  soluble  in  ether. 

In  tlie  latioratory  of  Dragendorff,  Maivjuis  in  1877  succeeiled  in 
is*)lating  the  following  alkaloids: — 1.  Delphininr,  CPH'**NCr,  yielding 
crystals  one  inch  in  lengthy  belonging  to  the  rhombic  syfitem.  They 
are  soluble  in  11  parts  of  etlier,  15  parts  of  chloroform,  and  20  of 
absolute  alcohol.  2.  tStaph!stt(/rlne,  C^H**NO*,  is  amorphous,  soluble 
in  less  than  1  part  of  ether,  also  in  200  parts  of  water  at  150".  This 
alkaloid,  although  it  would  ap|)ear  to  be  the  anhydride  of  the  former, 
is  in  every  respect  widely  different  from  delphinine,  3.  Ddphmtrklive 
(formula  not  quite  settled),  amorphous,  soluble  in  three  parts  of  ether, 
more  abundantly  occurn ng  in  the  seed  than  the  two  former  alka- 
loids. In  its  physiological  action  delphinoidine  agrees  with  delphinine, 
not  with  staplusagrine*  4.  Ddphimne  (formula  doubtful)  forms 
crystalline  tufts,  occui^s  in  but  small  amount,  is  sparingly  soluble  in 
alcohol,  chloroform,  or  ether, — The  total  amount  of  alkaloids  aflbrded 
by  stavesacro  ia  about  1  per  cent. 

By  exhausting  the  seeds  wdth  boiling  ether,  we  get  27  per  cent, 
of  a  greenish,  fatty  oil,  which  continued  Huid  even  at  —5'  (1  It  con- 
creted by  moans  of  hy]>onitric  acid,  and  is  therefore  to  be  reckoned 
among  the  non-drying  oils  ;  it  confined  a  large  part  of  the  alkaloids. 

The  di-ug  air-dry  contains  8  per  cent  of  hygroscopic  water.  Dried 
at  lUO'  C  and  incinerated  it  left  ST  per  cent  of  a-sh. 

Nothing  exact  is  known  of  the  Ddpkime  aeUl  of  Hofschhiger  (about 
1820)  said  to  l>e  crystiUine  and  volatile. 

Commerce— The  seeds  are  imported  from  Trieste  and  from  the 
south  of  France,  especially  from  Nismes,  near  which  city  as  well  as  in 
Italy  (Puglia)  the  plant  is  cultivated. 

Uses — Stavesacre  seeds  are  still  employed  as  in  old  times  for  the 
truetion  of  ppjltcnli  in  the  human  subject,  for  which  pui-pose  they 
reduced  to  powder  wdiich  is  dusted  among  the  hair,  Dr  Balrannno 
Squire*  having  ascertaiined  that  prvrvjo  senUh  is  dependent  on  the 
presence  of  pediculus,  has  recommended  an  ointment  of  which  the 


•  Ann, (U Chimi^ttth  Phm.  hi  (183:1)  352, 
^  Tb€  platmic  ooinpnana  is  in  fine  micro- 
■e<ypi«  cryvtals. 


*  Phni^n.  Jnum,  vl  (IROfi}  405,  itud  vii, 
(1R77)  IfM3. 
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esfsential  ingredients  is  the  fatty  oil  of  stavesacre  seeds  extracted  hy 
ether.  It  is  plain  that  such  a  preparation  would  contain  delphinine. 
Delphinine  itself  has  been  used  externally  in  neuralgic  affections. 
Stavesacre  seeds  are  largely  consumed  for  destroying  the  pediculi  that 
infest  cattle. 

RADIX  ACONITI. 

Tuber  Aconiti ;  Aconite  Root^;  ¥.  Racine (VAconit;  G.  EisenhxitknoUen, 

Sin  rmhutknollen. 

Botanical  Origin — Aconituni  Napellus  L. — This  widely-diffused 
and  most  variable  8|)ecies  grows  chiefly  in  the  mountainous  districts 
of  the  temperate  parts  of  the  northern  hemisphere. 

It  is  of  frequent  occurrence  throughout  the  chain  of  the  Alps  up 
to  more  than  6500  feet,  the  Pyrenees,  the  mountains  of  Germany  and 
Austria,  and  is  also  found  in  Denmark  and  Sweden.  It  has  become 
naturalized  in  a  few  spots  in  the  west  of  England  and  in  South  Wales. 
Eastward  it  gi*ows  throughout  the  whole  of  Siberia,  extending  to  the 
mountain  ranges  of  the  Pacific  coast  of  North  America.  It  occurs  in 
company  with  other  species  on  the  Himalaya  at  10,000  to  16,000  feet 
above  the  sea-level. 

The  plant  is  cultivated  for  medicinal  use,  and  also  for  ornament. 
The  Abb^  Armand  David*  saw  in  northern  Sz-ehuen  (Setchuan)  fields 
planted  with  Aconite  (A.  Napellus  ?). 

History — The  'Akovitov  of  the  Greeks  and  the  Aconitum  of  the 
Romans  are  held  to  refer  to  the  genus  under  notice,  if  not  precisely  to 
A.  Napellua.  The  ancients  were  well  aware  of  the  poisonous  propei-ties 
of  the  aconites,  though  the  plants  were  not  more  exactly  distinguished 
until  the  close  of  the  middle  ages.  The  Greek  name  is  supposed  to  refer 
to  the  same  source  as  that  of  Conium.     (See  article  on  Fructus  Conii.) 

Aconite  has  been  widely  employed  as  an  arrow-poison.  It  was  used 
by  the  ancient  Chinese,'  and  is  still  in  requisition  among  the  less 
civilized  of  the  hill  tribes  of  India.  Something  of  the  same  kind  was 
in  vogue  among  the  aborigines  of  ancient  Gaul*  Aconite  was  pointed 
out  in  the  thirteenth  centurv,  in  "  The  Physicians  ofMythhuu.wsi  one* 
of  the  plants  which  eveiy  physician  is  to  grow. 

Storck  of  Vienna  introduced  aconite  into  regular  practice  about  the 
year  1762*;  the  root  and  the  herb  occur  in  the  German  pharmaceutical 
tariff  of  the  seventeenth  century. 

Description — The  herbaceous  annual  stem  of  aconite  starts  from 
an  elongated  conical  tuberous  root  2  to  4  inches  long  and  sometimes 
as  much  as  an  inch  in  thickness.  This  root  tapers  off  in  a  long  tail, 
while  numerous  branching  rootlets  spring  from  its  sides.  If  dug  up  in 
the  Rinnmer  it  will  be  found  that  a  second  and  younger  root  (occasion- 
ally a  third)  is  attached  to  it  near  its  summit  by  a  very  short  branch 

'  We  iiM  the  wonl  root  as  most  in  ac-  *  Pliny,  lib.  xxvii.  c.  76,  also  xxv.  25. 

conlanco   with   the    teaching   of    Knglish  '  The  PhyMirianM  of  Mtftldvin  ;   Mf^My- 

botanists.  gon  Mydtifai,      Piibiishefl  for  the  Welsh 

*  Journnl   df  nton  troUihne  royaqe    en  MSS.    Society.      Lliui<lovery,    ISfil.    2S2. 
Chine,  i.    (Paris  1875)  307.                  '  457. 

•  F.  Porter  Smith,  Mat,  Med,  awl  Nat,  •  De  Sframonio,   Hyottrwimo  et  Aconito, 
//iiilc^CAimi,  Shanghai,  1871.   2,3.  Vimlob.   1702. 
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and  is  growing  out  of  it  on  one  side.  This  second  root  has  a  bud  at 
the  top  which  is  destined  to  produce  the  stem  of  the  next  season.  It 
attains  its  maximum  development  at  the  latter  part  of  the  year,  the 
parent  root  meanwhile  becoming  shrivelled  and  decayed.  This  form  of 
growth  is  therefore  analogous  to  that  of  an  orchis. 

The  dried  root  is  more  or  less  conical  or  tapering,  enlarged  and  knotty 
at  the  summit  which  is  crowned  with  the  base  of  the  stem.  It  is  from 
2  to  3  or  4  inches  long  and  at  tho  top  from  J  to  1  inch  thick.  The 
tuber-like  portion  of  the  root  is  more  slender,  much  shrivelled  longi- 
tudinally, and  beset  witli  the  prominent  bases  of  rootlets.  Tlie  drug 
is  of  a  dark  brown;  when  dry  it  breaks  with  a  short  fracture  exhibiting 
a  white  and  farinaceous,  or  brownish,  or  giey  inner  substance  some- 
times hollow  in  the  centre.  A  transverse  section  of  a  sound  root  shows 
a  pure  white  central  portion  (pith)  which  is  many-sided  and  has  at  each 
of  its  projecting  angles  a  thin  fibro- vascular  bundle. 

In  the  fresh  state  the  root  of  aconite  has  a  sharp  odour  of  radish 
which  disappears  on  drying.  Its  tjiste  which  is  at  fii*st  sweetish  soon 
becomes  alarmingly  acrid,  accompanied  with  sensations  of  tingling  and 
numbness. 

Microscopic  Structure — The  tuberous  root  as  seen  in  a  transverse 
section,  consists  of  a  central  part  enclosed  by  a  delicate  cambial  zone. 
The  outer  part  of  this  central  portion  exhibits  a  thin  brownish  layer 
made  up  of  a  single  row  of  cells  {Kervmlieide  of  the  Germans).  This  is 
more  distinctly  obvious  in  the  rootlets,  which  also  show  numerous, 
scattered,  thick-walled  cells  of  a  yellow  colour. 

The  fibro- vascular  bundles  of  aconite  root  are  devoid  of  true 
ligneous  cells;  its  tissue  is  for  the  largest  part  built  up  of  uniform 
parenchymatous  cells  loaded  with  starch  granules. 

Chemical  Composition — Aconite  contains  chemical  principles 
which  are  of  great  interest  on  account  of  their  virulent  effects  on  the 
animal  economy. 

The  first  to  be  mentioned  is  Aconitine,  a  highly  active  crystallizable 
alkaloid,  furnishing  readily  crystallizable  salts.  It  is  accompanied  by 
another  active  alkaloid,  Pseudaconitine,  which  is  crystallizable,  but 
yields  mostly  amorphous  salts.  According  to  the  admirable  researches 
of  Wright  and  Luff*/  aconitine  may  be  decomposed  according  to  the 
following  equation : — 

C»H«NO" .   Off  =   C'HW  .   C*H*NO", 

Aconitine.  Benzoic  acid.  Aconine. 

and  pseudaconitine  breaks  up  in  accordance  with  the  equation  : 
C»H«NO"  .   Off  ^    (JWO'  .   C^ff^NO' 

Pseudaoonitine.  Dimethyl-         Pseudaconine. 

protocatechuic  acid. 

The  decomposition  of  aconitine,  as  well  as  of  pseudaconitine,  may 
be  performed  by  means  of  mineral  acids,  alkaline  solutions,  or  also  by 
heating  the  bases  with  water  in  sealed  tubes.  The  two  alkaloids, 
Aconine  and  Pseudaconine,  appear  to  be  present  already  in  the  roots 
of  Aconitum ;    they,  moreover,  contain    two   other  alkaloids   of  less 

*  Pkarm.  Joum,  1875  to  1878,  also  Year-  Comparative  qualitative  reactions  of  Aconi- 
hock  of  Pharmacy t  the  results  being  sum-  tine,  Aconine,  Pseudaconitine,  and  Pseu- 
marixed  in  the  Tearhock  for  1877,  466.—        daconine,  see  Yearbook  (1877)  459. 


10  RANUNCTLACEiE. 

physiological  potency.  One  of  them,  Picnmm  itine,  C^H^NO^^  is  merely 
bitter,  producing  no  lip-tingling ;  it  gives  well  crystallized  salts, 
although  it  is  itself  amorphous.  Commercial  aconitine  is  a  mixture  of 
the  above  alkaloids.  The  total  yield  of  basic  substances  afforded  by 
aconite  root  is  not  more  than  about  ()'07  per  cent. 

The  other  constituents  of  aconite  root  are  but  imperfectly  known. 
In  the  preparation  of  the  alkaloids,  a  dark  green  mixture  of  resin  nnd 
fat  is  obtained ;  it  is  much  more  abundant  in  European  than  in  Nepal 
aconite  (Groves).  The  root  contains  MoDvite,  as  proved  by  T.  and  H. 
Smith  (1850),  together  with  cane  sugar,  and  another  sugar  which  reduces 
cupric  oxide  even  in  the  cold.  Tannin  is  absent,  or  is  limited  to  the 
corky  coat.  The  absence  of  a  volatile  alkaloid  in  the  root  was  prove<l 
by  Groves  in  18()G. 

Uses — Prescribed  in  the  form  of  tincture  as  an  anodyne  liniment ; 
occasionally  given  internally  in  rheumatism. 

Adulteration  and  Substitution — Aconite  root,  though  offered  in 
abundance  in  the  market,  is  by  no  means  always  obtained  of  good 
quality.  Collected  in  the  mountainous  paiis  of  Euroi)e  by  peasants 
occupied  in  the  pasturing  of  sheep  and  Ciittle,  it  is  often  dug  up  without 
due  regard  to  the  proper  season  or  even  to  the  proper  species, — a  care- 
lessness not  surprising  when  regard  is  had  to  the  miserable  price  which 
the  drug  realizes  in  the  market.^ 

One  of  the  species  not  unfrequent  in  the  Alps,  of  which  the  roots 
are  doubtless  sometimes  collected,  in  A,  Sforvkeanum  Reichenb.  In  this 
plant  the  tuberous  roots  are  developed  to  the  number  of  three  or  four, 
and  have  an  anatomical  structure  slightly  different  from  that  of  A. 
Napellus*  A.  varieyatum  L.,  ^.  Cammarwn  Jacq.,  and  A.  jxtniculn- 
funi  Lam.  are  blue-flowered  species  having  tuberous  roots  resembling 
those  of  A.  NapeUiiSf  but  according  to  Schroff  somewhnt  less  active. 

The  yellow-flowered  A,  Anthora  L.  and  A.  Lycoctmiv^m  L.  produce 
roots  which  cannot  be  confounded  with  those  of -k.  Napellus  L. 

The  root  of  A.jajxniicum  Thunb.  has  been  noticed  in  Europe  by 
Christison  as  early  as  1859';  it  is  now  imported  occasionally  from  the 
Ekist.  It  forms  grey  or  almost  blackish  tubers  from  yV  of  an  inch  to 
upwards  of  1  inch  in  length,  and  from  j\  to  yV  of  an  inch  in  diameter, 
oblong  or  ovoid,  either  tapering  or  rounded  at  their  extremities.  They 
are  of  plump,  scarcely  shrivelled  api>eai"ance.* 

JdjHineHe  iicoiiite  afforded  to  Wright  and  Luff  a  crystallized  active 
alkaloid  different  from  both  aconitine  and  pseudaconitine. 

Holmes*  states  that  the  aronudic  roots  oi  Im)>craiorin.  Ostrvthmia 
L.  have  l)een  found  mixed  with  aconite. 

*  Thua  the  continental  druggists  are  able  (1870)  C15,  where  the  drag  is  derive<l  from 

to  offer  it  in  quantity  as  low  as  4//.  to  5</.  Aconitum  Fischeri.  ^ 

per  lb.,  and  a  pound,  wo  find,  contains  'Their  microscopic  structure  is  fignreil 

fully  150  roots  !  in  the  paper  of  Dr.  Dunin  (quote<l  farther 

'8ee  figure  in  Berg*s  Atlaa  zur  pharm,  on,   in  our  article  on  Aconitum   hett^ro- 

Waarenhumle  (1SC5)  fig.  24.  phvllum  at  p.  14)  217-225. 

•Hanbury,   Science  Pajn-ra  (1870)  258,  •/'Aarm.  •/oMm.  vii.  (1877)  740. 
with  figure.     See  also  Pharm.  Joum.  ix. 
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Hei-fja  AcoiiiUi ;  Aconite  Leaves ;  F.  Feuilles  clAcomt ;  0.,  Eise^ihut- 
h^auty  Sturmhutkraut 

Botanical  Origin^Aconitum  Napellus  L.,  see  preceding  article. 

History — Aconite  herb  was  introduced  into  medicine  in  1762  by 
Storck  of  Vienna  ;  and  was  admitted  into  the  London  •Pharmacopoeia 
in  1788. 

Description — The  plant  produces  a  stiff,  upright,  herbaceous, 
simple  stem,  3  to  4  feet  high,  clothed  aa  to  its  upper  half  with  spread- 
ing, dark  green  leaves,  which  are  paler  on  their  under  side.  The  leaves 
are  from  3  to  5  or  more  inches  in  length,  nearly  half  consisting  of  the 
channelled  petiole.  The  blade,  which  has  a  roundish  outline,  is  divided 
down  to  the  petiole  into  three  principal  segments,  of  which  the  lateral 
are  subdivided  into  two  or  even  three,  the  lowest  being  smaller  and 
less  regular  than  the  others.  The  segments,  which  are  trifid,  are 
finally  cut  into  2  to  5  strap-shaped  pointed  lobes.  The  leaves  are 
usually  glabrous,  and  are  deeply  impressed  on  their  upper  side  by 
veins  which  run  with  but  few  branchings  to  the  tip  of  every  lobe. 
The  uppermost  leaves  are  more  simple  than  the  lower,  and  gradually 
pass  into  the  bracts  of  the  beautiful  raceme  of  dull-blue  helmet-shaped 
flowers  which  crowns  the  stem. 

The  leaves  have  when  bruised  a  herby  smell ;  their  taste  is  at  first 
mawkish  but  afterwards  persistently  burning. 

Chemical  Composition — The  leaves  contain  aconitine  in  small 
proportion  and  also  aconitic  acid, — the  latter  in  combination  with  lime. 

Acomiic  Add,  CB'O',  discovered  by  Peschier  in  1820  in  somewhat 
considerable  quantity  in  the  leaves  of  aconite,  occurs  also  in  those  of 
larkspur,  and  is  identical  with  the  Equisetic  Acid  of  Braconnot  and 
the  Citridic  Add  of  Baup.^  It  has  been  stated  to  be  present  likewise 
in  Adonis  vemalis  L.  (Linderos,  1876, — 10  per  cent,  of  dried  leaves  !) 
and  in  the  sugar  cane  (Behr,  1877). 

Schoonbroodt*  (1867)  on  treating  the  extract  with  a  mixture  of 
alcohol  and  ether,  obtained  acicular  crystals,  which  he  thought  were  the 
so-called  Aconella  of  Smith.  He  further  found  that  the  distillate  of 
the  plant  was  devoid  of  odour,  but  was  acid,  and  had  a  burning  taste. 
By  saturation  with  an  alkali  he  obtained  from  it  a  crystalline  substance, 
soluble  in  water,  and  having  a  very  acrid  taste.  Experiments  made 
about  the  same  time  by  Groves,'  a  careful  observer,  led  to  opposite 
results.  He  distilled  on  different  occasions  both  fresh  herb  and  fresh 
rootfi,  and  obtained  a  'neutral  distillate,  smelling  and  tasting  strongly 
of  the  plant,  but  entirely  devoid  of  acridity.  Hence  he  concluded  that 
A,  Xapdlus  contains  no  volatile  acrid  principle. 

In  an  extract  of  aconite  that  has  been  long  kept,  the  microscope 
reveals  crystals  of  aconitate  of  calcium,  as  well  as  of  sal-ammoniac. 

The  leaves  contain  a  small  proportion  of  sugar,  and  a  tannin  striking 

'Gmelin,  ChemUtrpt  zi  (1857)402.  (1869)  82,   also  Jahreaberkht  of  Wiggers 

'Wittttem's    Vierteljahre99chr\fi,    xviii.        and  Husemann  (1869)  12. 

*Pharm.  Joum.  viii.  (1867)  11«. 
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green  with  iron.     When  dried  they  yield  on  incinemtion  16C  per  cent, 
of  ash. 

Uses — In  Britain  the  leaves  and  sniiill  shoots  are  only  used  in  the 
fresh  state,  the  flowering  herb  being  purchased  by  the  druggist  in  order 
to  prepare  an  inspissated  juice, — Extractuin  Aconiti.  This  pre[)aration, 
which  is  considered  rather  uncertain  in  its  action,  is  occasionally  pre- 
scribed for  the  relief  of  rheumatism,  inflammatory  and  febrile  affections, 
neuralgia,  and  heart  diseases. 

RADIX   ACONITI    INDICA. 

Bishy  Bis  or  Bikh,  hidian  Aconite  Root,  Nepal  Aconite. 

Botanical  Origin — The  poisonous  root  known  in  India  as  Binh, 
Bis,  or  Bikh^  is  chiefly  derived  from  Aconitinn  ferox  Wallich,  a  plant 
growing  3  to  6  feet  high  and  bearing  large,  dull-blue  flowei-a,  native  of 
the  temperate  and  sub-alpine  regions  of  the  Himalaya  at  an  eleva- 
tion of  10,000  to  14,000  feet  in  Garwhal,  Kumaon,  Nepal  and  Sikkim." 
In  the  greater  part  of  these  districts,  other  closely  allied  and  equally 
poisonous  species  occur,  viz.  A,  uixcinatum  L.,  A,  hinduni  H.  f  et  Th., 
A.  palmatum  Don,  and  also  abundantly  A,  Najyellus  L.,  which  last,  as 
already  mentioned,  grows  throughout  Europe  as  well  as  in  Northern 
Asia  and  America.  The  roots  of  these  plants  are  collected  indiscrimin- 
ately according  to  Hooker  and  Thomson'  under  the  name  of  Bisk 
or  Bikh. 

History — The  Sanskrit  name  of  this  potent  drug,  Visha,  signifies 
simply  2^>i^o^,  aTid  AtivisJui,  a  name  which  it  also  bears,  is  equivalent 
to  "  summuvt  veneninn!'  Bisk  is  mentioned  by  the  Persian  physician 
Alhervi*  in  the  10th  century  as  well  as  by  Avicenna*  and  many  other 
Arabian  writei-s  on  medicine, — one  of  whom,  Isa  Ben  Ali,  calls  it  the 
most  rapid  of  deadly  poisons,  and  describes  the  symptoms  it  jnoducus 
with  tolerable  coirectness.* 

Upon  the  extinction  of  the  Arabian  school  of  medicine  this  virulent 
drug  seems  to  have  fallen  into  oblivion.  It  is  just  named  by  Acosta 
(1578)  as  one  of  the  ingredients  of  a  pill  which  the  Brahmin  j)hysicians 
give  in  fever  and  dysentery.^  There  is  also  a  very  strange  reference  to 
it  as  "  Bif^ch  "  in  the  Persian  Pharmacopivia  of  Father  Ange,  where  it 
is  stated "  that  the  root,  though  most  poisonous  when  fresh,  is  perfectly 
innocuous  when  dried,  and  tnat  it  is  imported  into  Persia  from  India, 
and  viixfd  with  food  and  coiidivients  as  <t  veMtonttire !  Ange  was 
aware  that  it  was  the  root  of  an  aconite. 

*  The  Arabic  name  ^wA  or  Persian  ^w  U  Lifter  FitHflamt-ntorum   Pharmarolof/ifr,  i. 
Btate<l  by  Moodeen  Sheriff  in  his  Sttpplr-  (Vindob.  1830)  47.     Seligmann's  edition. 
m^ni  to  the  Pharmar.opria  of  J  ml  in  (p.  2()5)  •  Valgrisi  edition,  15<>4,  lib.  ii.  tract.  2. 
to  be  a  more  correct  <le8ignation  than  Bikh,  it.  N.  (p.  347). 

which  seems  to  Iks  a  corruption  of  doubtful  •  Ibn   Baytar,    Sontheinicr's    transl.    i. 

origin.     We  find  that  the  Arabian  writer  (1840)  199. 

Ibn  Baytar  gives  the  word  as  //mA  (not  "  Clnsius,  Exotica,  289. 

Bikh).  ^Pharm.  P^rfifa,  KWI.  p.  17,  319.  3.>8. 

*  Figurwl  in  Bentley  and  Trimen,  Jlfw/.  The  wortl  hi^ch  is  correctly  given  in  Arabic 
Plant*  (1877)  pt.  27.  characters,  so  that  of  its  identity  tliere  can 

*  Flor.  I  mi.  i.  (18.55)54,  57;  and  Intnxl.  be  no  dispute.    (Phantt.  j*trsicti,  seeap])<'n- 
Easay.  3.  diz  :  Angelns. ) 

*  Abu  Mansur  Mowafik  ben  Ali  Alherui, 


RADIX  ACONITI   INDICA.  ly 

The  poisonous  pro|)erties  of  Bish  were  particularly  noticed  by 
Hamilton  (late  Buchanan)^  who  passed  several  months  in  Nepal  in 
1802-3 :  but  nothing  was  known  of  the  plant  until  it  was  gathered 
by  Wallich  and  a  description  of  it  as  J.,  ferox  communicated  by  Seringc 
to  the  Socidt^  de  physique  de  Genfeve  in  1822.*  Wallich  himself 
afterwards  gave  a  lengthened  account  of  it  in  his  Pkmtce  Asiaticce 
Kariores  (1830).' 

Description — Balfour,  who  also  figures  A,  ferox,*  describes  the 
plant  from  a  specimen  that  flowered  in  the  Botanical  Garden  of  Edin- 
burgh as — "having  2 — 3  fasciculated,  fusiform,  attenuated  tubers, 
some  of  the  recent  ones  being  nearly  5  inches  long,  and  li  inches  in 
circumference,  dark  brown  externally,  white  within,  sending  off  sparse, 
longish  branching  fibres." 

Aconite  root  has  of  late  been  imported  into  London  from  India  in 
considerable  quantity,  and  been  offered  by  the  wholesale  druggists  as 
Xejpal  Aconite,^  It  is  of  very  uniform  appearance,  and  seems  derived 
from  a  single  species,  which  we  suppose  to  be  -^.  ferox.  The  drug 
consists  of  simple  tuberous  roots  of  an  elongated  conical  form,  3  to  4 
inches  long,  and  i  to  1 J  inches  in  greatest  diameter.  Very  often  the 
nx)ts  have  been  broken  in  being  dug  up  and  are  wanting  in  the  lower 
extremity  :  some  are  nearly  as  broad  at  one  end  as  at  the  other.  They 
are  mostly  flattened  and  not  quite  cylindrical,  often  arched,  much 
.shrivelled  chiefly  in  a  longitudinal  direction,  and  marked  rather  spai-sely 
with  the  scars  of  rootlets.  The  aerial  stem  has  been  closely  cut  away, 
and  is  represented  only  by  a  few  short  scaly  rudiments." 

The  roots  are  of  a  blackish  brown,  the  j^rominent  portions  being 
often  whitened  by  friction.  In  their  normal  state  they  are  white  ancl 
farinaceous  within,  but  as  they  are  dried  by  fire-heat  and  often  even 
.scorched,  their  interior  is  generally  horny,  translucent,  and  extremely 
compact  and  hard.  The  largest  root  we  have  met  with  weighed  555 
grains. 

In  the  Indian  Bazaars,  Bish  is  found  in  another  form,  the  tuberous 
roots  having  been  steeped  in  cow's  urine  to  preserve  them  from  insects.^ 
These  roots  which  in  our  specimen*  are  mostly  plump  and  cylindrical, 
are  flexible  and  moist  when  fresh,  but  become  hard  and  brittle  by  keep- 
ing. They  are  externally  of  very  dark  colour,  black  and  horny  within, 
with  an  offensive  odour  resembling  that  of  hyraceum  or  castor.  Im- 
mersed in  water,  though  only  for  a  few  moments,  they  afford  a  deep 
brown  solution.  Such  a  drug  is  wholly  unfit  for  use  in  medicine, 
though  not  unsuitable,  perhaps,  for  the  poisoning  of  wild  beasts,  a 
purpose  to  which  it  is  often  applied  in  India. ' 

*  Accuuut  of  the.  Kimjilom  of  NrpcU^  Edin.  Loudon,  were  offered  for  sale  by  a  drug- 
1S19,  98.  broker. 

'  Mwee  Helvttique  (THiat,  Nat.  Berne,  i.  •  There  is  a  rude  woodcut  of  the  root  in 

{1823)  J60.  Pharm.  Joitrn.  i.  (1871)  434. 

*  Yet  strange  to  say  confused  the  plant  ^  ^  specimen  of  ordinary  Binfi  in  my  pos- 
with  A.  NaptUus,  an  Indian  form  of  which  session  for  two  or  three  years  became  much 
be  figured  aa  A,  ferox  I  infested  by  a  minute  and  active  insect  of 

^aiinh.  Sew  Phil.  Joum.  xlvii.  (1849)  the  genus /"^ociw.—D.  H. 

366.  pL  5.  *  Obligingly  sent  to  me  in  1 867  by  Messrs. 

'The  tirvt  im]^rtation  was  in  1869,  when  Rogers  &  Co.  of  Bombay,  who  say  it  is  the 

(en  bags  oontaining  1,000  lbs.,  said  to  be  only  kind  there  procurable. — D.  H. 

part  of  a  maeh  larger  qtumtity  actaally  in  '  According  to  Moodeen  Sheriff  (SuppU' 
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Microscopic  Structure — Most  of  the  roots  fail  to  display  auy 
cliaracteristic  structure  by  reason  of  the  heat  to  which  they  have  been 
subjected.  A  living  root  sent  to  us  from  the  Botanical  Garden  of  Edin- 
burgh exhibited  the  thin  brownish  layer  which  encloses  the  central  jmrt 
in  A,  Napellus,  replaced  by  a  zone  of  stone  cells, — a  feature  discernible 
in  the  imported  root. 

Chemical   Composition  —  According   to   Wright  and   Luff  (see 

f)revious  article)  the  roots  of  Aconituw  ferox  contain  comparatively 
arge  quantities  of  pseudaconitine  with  a  little  aconitine  and  an  alkaloid, 
apparently  non-crystalline,  which  would  appear  not  to  agi'ee  with  the 
analogous  body  from  A,  Napalm, 

Uses — The  drug  has  been  imported  and  used  as  a  source  of  aconitine. 
It  is  commonly  believed  to  be  much  more  i)otent  than  the  aconite  root 
of  Europe. 

RADIX    ACONITI    HETEROPHYLLI. 

At  18  (/?'  A  tees. 

Botanical  Origin — Aconitum  heterophyllura  WalHch,  a  plant  of 
1  to  3  feet  high  with  a  raceme  of  large  flowers  of  a  dull  yellow  veined 
with  purple,  or  altogether  blue,  and  reniform  or  cordate,  obscurely 
o-lobed,  radical  leaves.'  It  grows  at  elevations  of  8000  to  13,000  feet 
in  the  temperate  regions  of  the  Western  Himalaya,  as  in  Simla, 
Kumaon  and  Kashmir. 

History — We  have  not  met  with  any  ancient  account  of  this  dmg, 
which  however  is  stated  by  O'Shaughnessy '  to  have  been  long  cele- 
brated in  Indian  medicine  as  a  tonic  and  aphrodisiac.  It  has  recently 
attracted  some  attention  on  account  of  its  powers  as  an  antiperiodic  in 
fevers,  and  has  been  extensively  prescribed  by  Euro]^^)ean  physicians  in 
India. 

Description — The  tuberous  roots  of  A.  heterophyUum  are  ovoid, 
oblong,  and  downward-tapering  or  obconical;  they  vary  in  length 
from  ^  to  1^  inches  and  in  diameter  from  -^  to  ^%  of  an  inch,  and 
weigh  from  5  to  45  gi-ains.  They  are  of  a  light  ash  colour,  wrinkled 
and  marked  with  scars  of  rootlets,  and  have  scaly  rudiments  of  leaves 
at  the  summit.  Internally  they  are  pure  white  and  farinaceous.  A 
transverse  section  shows  a  homogeneous  tissue  with  4  to  7  yellowish 
vascular  bundles.  In  a  longitudinal  section  these  bundles  are  seen  to 
traverse  the  root  from  the  scar  of  the  stem  to  the  opposite  j>ointed 
end,  here  and  there  giving  off  a  rootlet.  The  taste  of  the  root  is  simply 
bitter  with  no  acridity. 

meiU  to  Phtirm.  of  India,  pp.  25-32,  2(m)  parts  of   ludia  for  the  i>oi«onou»  act^iiito 

there  are  several  kinds  of  aconite  root  roots  are  Bvth  (Arabic);   His  (Persian)  ; 

found  in  the  Indian  bazaars,  some  of  them  Sing^a-hiit,  AilthA-zahar,  Barhhmhj  (Hindu- 

highly  poisonous,  others  innocuous.     The  stam) ;    V(uha-mvi  (Tamil) ;    Vftaa-nabhi 

first  or  poisonous  aconites  he  groups  under  (Malyalim). 


the  head  AconUum/erox^  while  the  second,  *  Beautifully  figured  in  lloyle's  JUuHtra- 

of  which  there  are  three  varieties  mostly  tiotut    of  tht    Botany  of   the    Himalayan 

known  by  the  Arabic  name /at/ reir  (Persian  mountains,   &c.,    ISdU,   tab.    13;    also    in 

Zadvdr),  he  refers  to  undetermined  species  Bentley  and  Trimen's  Mtdicinal  PtanU, 

of  AconituftL  Part  27  (1877). 

The  surest  and  safest  names  in  mo^t  >  Bengal  Diaptmatory,  1842.  107. 


RADIX  CIMICIFUGiE.  15 

Microscopic  Structure — The  tissue  is  formed  of  large  angular 
thin-walled  cells  loaded  with  starch  which  is  either  in  the  form  of 
isolated  or  compound  granules.  The  vascular  bundles  contain  numer- 
ous spiroid  vessels  which  seen  in  transverse  section  appear  arranged 
so  as  to  form  about  four  rays.  The  outer  coat  of  the  root  is  made 
up  of  about  six  rows  of  compressed,  tabular  cells  with  faintly  brown- 
ish walls. 

Chemical  Composition — The  root  contains  Atiaine,  an  amorphous 
alkaloid  of  intensely  bitter  taste  discovered  by  Broughton/  who  assigns 
to  it  the  formula  C*H"*N"0*,  obtained  from  concuiTent  analysis  of  a 
platinum  salt.  The  alkaloid  is  readily  soluble  in  bisulphide  of  carbon 
or  in  benzol,  also  to  some  extent  in  water.  It  is  of  decidedly  alkaline 
reaction,  devoid  of  any  acridity.  Atisine  has  also  been  prepared  (1877) 
by  Dunin^  from  the  root  in  the  laboratory  of  one  of  us.  We  have 
before  us  its  hydroiodate,  forming  colourless  crystallized  scales,  which 
we  find  to  be  very  sparingly  soluble  in  cold  alcohol  or  water.  At 
boiling  temperature  the  hydroiodate  of  atisine  is  readily  dissolved;  the 
aqueous  solution  on  cooling  yields  beautiful  crystals.  They  agree, 
according  to  Dunin,  with  the  formula  CT'H'^N'O'.  HI  +  OH^ ;  this 
chemist  has  also  shown  atisine  not  to  be  poisonous.  The  absence  in 
the  drug  of  aconitine  is  proved  by  medical  experience,'  and  fully  con- 
firmed by  the  absence  of  any  acridity  in  the  root. 

Uses — The  drug  is  stated  to  have  proved  a  valuable  remedy  in 
intermittent  and  other  paroxysmal  fevers.  In  ordinary  intermittents 
it  may  be  given  in  powder  in  20-grain  doses.  As  a  simple  tonic  the 
dose  is  5  to  10  gi*ains  thrice  a  day. 

Substitutes — The  native  name  A  tis  is  applied  in  India  to  several 
other  drugs,  one  of  which  is  an  inert  tasteless  root  commonly  referred 
to  Asparagus  8a7'rtie7itosus  L.  In  Kunawar  the  tulnjrs  oi  Aaytntuvi 
Nitj^llns  L.  are  dug  up  and  eaten  as  a  tonic,  the  name  atdf  being 
applied  to  them  as  well  as  to  those  of  A.  hetewj^hyllum* 


RADIX   CIMICIFUG^. 

liadix  Adwoi  iucemosce;  Black  Snake-rooty  Black  Col  tosh,  Bvgbane. 

Botanical  Origin — Clviidfuga  racemosa  Elliott  {Actcea  raceniwt^a 
L.;,  a  peiennial  herb  3  to  8  feet  high,  abundant  in  rich  woods  in 
(Janada  and  the  United  States,  extending  southward  to  Florida.''  It 
much  resembles  AcUna  sjncata  L.,  a  plant  widely  spread  over  the 
northern  parts  of  Europe,  Asia,  and  America,  occurring  also  in  Britain; 
but  it  differs  in  having  an  elongated  raceme  of  3  to  8  inches  in  length 
and  dry  dehiscent  capsules.  A.  sjncata  has  a  short  raceme  and  juicy 
berries,  usually  red. 

*  Pharm    Journ.    vi.   (1876)    181);    also  structure,    which    ho    illustrates    by   en- 

Blne  Book,  East  India  Chinchona  Cultiva-  gravings. 

ticm,  1877.  133.  '  Pharm.  qf  India,  1868.  4.  434. 

Dr.    M.    Donin    von  Wasowicz     has  *  Hooker  and  Thomson  (on  the  authoiity 


devoted    to    the    drug   under    notice    an        of  Munro)  Flor.  Ind.  1855.  58. 
elaborate  pi^>er  in  the  Archiv  der  Phar-  *  For  figure,  see  Beutley 

Mode,  214  (1870)   193-216,   including  its        i^ecf.  P/a;//^,  Part  23  (1877). 


1 C  RAXUNCX^LACELE. 

History — The  plant  was  first  made  known  by  Plukenet  in  169G  as 
thriM/jjJionaun  Canadensis  racer/utfn'..  It  was  recommended  in  1743 
I'V  Colden '  and  named  in  1749  by  Linnaeus  in  his  Materia  Mcdica  as 
-I'.-f/ea  raj.-^iiiiH  loh^jijofimls.  In  18i3  it  was  introduced  into  medical 
practice  in  America  by  Garden;  it  began  to  be  used  in  England  about 
the  year  IW).* 

Description — The  drug  consis-ts  of  a  very  short,  knotty,  branching 
rhizome,  i  an  inch  or  more  thick,  having,  in  one  direction,  the  remains 
of  Keveral  stout  aerial  stems,  and  in  the  other,  numerous  brittle,  wiry 
r<K>ts,  3jV  ^  t'o  ^^  *^^  i"^^  ^  diameter,  emitting  rootlets  still  smaller. 
The  rhizr^me  is  of  somewhat  flattened  cylindrical  form,  distinctly 
marke^l  at  intervals  with  the  scars  of  fallen  leaves.  A  transvei-se 
section  exhibits  in  the  centre  a  homy  whitish  pith,  round  which  are  a 
number  of  rather  coarse,  irregular  woody  rays,  and  outside  them  a  hard, 
thickish  bark.  The  larger  roots  when  broken  display  a  thick  cortical 
hiyer,  the  space  within  which  contains  converging  wedges  of  open 
woo'ly  tissue  3  to  5  in  number  forming  a  star  or  cross, — a  beautiful  and 
characteristic  structure  easily  observed  with  a -lens.  The  drug  is  of  a 
dark  blackish  brown  ;  it  has  a  bitter,  rather  acrid  and  astringent  tiiste, 
and  a  heavy  narcotic  smell. 

Microscopic  Structure — The  most  striking  character  is  afforded 
by  the  rriotlets,  which  on  a  transverse  section  display  a  central  wotxl}' 
column,  traversed  usually  by  4  wide  medullary  rays  and  often  enclos- 
ing a  pith.  The  woody  column  is  surrounded  by  a  parenchymatous 
layer  Be|>arated  from  the  cortical  portion  by  one  row  of  densely  packed 
small  cells  constituting  a  boundary  analogous  to  the  nucleus-sheath 
(Kerrutclieifle)  met  with  in  many  roots  of  monocotyledons,  as  for  instiuice 
in  sarsa|>arilla.  The  i)arenchyme  of  cimicifuga  root  contains  small 
starch  granules.  The  structure  of  the  drug  is,  on  the  whole,  the  same 
as  that  of  the  closely  allied  European  Actoia  sincatci  L. 

Chemical  Composition — Tilghmann'  in  1834  analysed  the  drug, 
obtaining  from  it  gum,  sugar,  resin,  starch  and  tannic  acid,  but  no 
peculiar  principal. 

(Jonard*  extracted  from  it  a  neuti*al  crystiilline  substance  of  in- 
tensely acrid  taste,  soluble  in  dilute  alcohol,  chlorofonn,  or  ether,  but 
not  in  Vienzol,  oil  of  turpentine,  or  bisulphide  of  carbon.  The  composi- 
tion of  this  Vxxly  has  not  been  asceitained.  The  same  chemist  showed 
the  drug  not  to  afford  a  volatile  principle,  even  in  its  fresh  state. 

The  American  practitioners  called  Eclectics  prepare  with  Black 
Svake-viHit  in  the  same  manner  as  they  prepai*e  podophyllin,  an  impure 
resin  which  they  tenn  Chnicifinjin  or  Macivtin.  The  drug  yields, 
according  U)  Parrish,  3 J  per  cent,  of  this  substance,  which  is  sold  in  the 
form  of  scales  or  as  a  dark  brown  powder. 

Uses--(/imicifuga  usually  prescribed  in  the  form  of  tincture  (cjilled 
Thu'tura  Art(f'ai  racanoHa')  has  l>een  employed  chiefly  in  rheumatic 
affections.  It  is  also  used  in  dropsy,  the  early  stages  of  phthisis,  and 
in  chronic  bronchial  disease.     A  strong  tincture  has  been  lately  reconi- 

^  Ada  Sirt-.  Ur'j.  Si'hiit.r^tHul.    1713.   131.  ^Am.Jount.ofPhann.\\\\\.  (1871)151; 

»  IJoiitloy.  Phann.  Jouni,  ii.  (ISGl)  400.         Phiinn.  Journ.  April  It).  1871.  8GC. 
>Quot«<U>y  IWiiilry. 


CORTEX   WINTERANUS.  17 

mended  in  America  as  an  external  application  for  reducing  inflam- 
mation.^ 


MAGNOLIACE^. 

CORTEX  WINTERANUS. 

Cortex  Winteri,  Cm^tex  Magellanicus ;  Wvntera  Bark,  Winter's  Cinna- 
mon ;  F.  Ecoixe  de  Winter ;  G.  Winterarinde,  Magellunischer  Zimmt 

Botanical  Origin — DAmy^  Wimteri  Forster,  a  tree  distribated 
throughout  the  American  continent  from  Mexico  to  Cape  Horn.  It 
presents  considerable  variation  in  form  and  size  of  leirf  and  flower 
in  the  different  countries  in  which  it  occurs,  on  which  account  it  has 
received  from  botanists  several  distinct  specific  names.  Hooker*  has 
reduced  these  species  to  a  single  type,  a  coarse  in  which  he  has 
been  followed  by  Eichler  in  his  monograph  of  the  small  order 
WinteraceoB^, — In  April,  1877,  the  tree  was  blossoming  in  the  open  air 
in  the  botanic  garden  at  Dublin. 

History — In  1577  Captain  Drake,  afterwards  better  known  as  Sir 
Francis  Drake,  having  obtained  from  Queen  Elizabeth  a  commission  to 
conduct  a  squadron  to  the  South  Seas,  set  sail  from  Plymouth  with  five 
Rhips ;  and  having  abandoned  two  of  his  smaller  vessels,  passed  into  the 
Pacific  Ocean  by  the  Straits  of  Magellan  in  the  autumn  of  the  following 
year.  But  on  the  7th  September,  1578,  there  arose  a  dreadful  storm, 
which  dispersed  the  little  fleet.  Drake's  ship,  the  Pelican,  was  driven 
southward,  the  Elizabeth,  under  the  command  of  Captain  Winter, 
repassed  the  Straits  and  returned  to  England,  while  the  tlurd  vessel,  the 
marigold.,  was  heard  of  no  more. 

Winter  remained  three  weeks  in  the  Straits  of  Magellan  to  recover 
the  health  of  his  crew,  during  which  period,  according  to  Clusius  (the 
fact  is  not  mentioned  in  Hakluyt's  account  of  the  voyage),  he  collected 
a  certain  aromatic  bark,  of  which,  having  removed  the  acridity  by 
steeping  it  in  honey,  he  made  use  as  a  spice  and  medicine  for  scurvy 
during  his  voyage  to  England,  where  he  arrived  in  1579. 

A  specimen  of  this  hesk  having  been  presented  to  Clusius,  he  gave 
it  the  name  of  Cortex  Winteranua,  and  figured  and  described  it  in  his 
pamphlet:  "Aliquot  notae  in  Garciae  aromatum  histoiiam,''  Antverpiae, 
1 582,  p.  30,  and  also  in  the  Libri  Exoiicorum,  published  in  1605.  He 
afterwards  received  a  specimen  with  wood  attached,  which  had  been 
collected  by  the  Dutch  navigator  Sebald  de  Weerdt. 

Van  Noort,  another  well-known  Dutch  navigator,  who  visited  the 
Straits  of  Magellan  in  1600,  mentions  cutting  wood  at  Port  Famine  to 
make  a  boat,  and  that  the  bark  of  the  trees  was  hot  and  biting  like 
pepper.  It  is  stated  by  Murray  that  he  also  brought  the  bark  to 
Europe. 

»  Yearbook  o/PUarmacu,  1872.     386.  *Martiu8,  Flor.  Bran.  fasc.  38(1864)  134. 

'  From  d|NA>^>  acrid,  biting.  Eichler  however  admits  live  principal  varie- 

*  ffora  Aniardiea,  ii.  (1847)  229.  ties,  viz.  a.  Magellanica;  p.  Chitensis;  y. 

QranaUnsis  ;  i,  revoluta  ;  f .  angwttifoUa. 
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f^tit  Rlthougli  the  straits  of  Magellan  were  several  times  visitetl 
alunit  thin  jieri*Kj,  it  is  certain  that  no  regular  com  muni  cation  between 
that  remote  region  and  P^urope  existed  either  then  or  subsequently ; 
and  we  may  reasonahly  conehtde  that  Winters  Bark  liecame  a  drug  of 
j^icat  rarity,  aud  known  to  but  few  persons.  It  tlius  happened  that, 
iiutwitliHtaniling  most  obviouB  clifferences,  the  Canella  alba  of  the  West 
Indies,  and  another  bark  of  which  we  shall  speak  further  on,  having 
been  found  to  pos.^ess  the  pungency  of  Winter*s  Bitrk,  were  (owing  to 
the  Hcarcity  of  the  latter)  suWtituteci  fur  it,  until  at  length  the  peculiar 
characters  of  the  original  drug  came  to  be  entirely  forgotten. 

The  trt'o  was  llgured  by  8foane  in  1GD3,  from  a  siiecimen  (still 
extant  in  the  Britisli  Museum)  brought  from  Magellan's  Straits  by 
Hatidisyd^  a  ship's  surgeon,  who  had  experienced  its  utility  in  treating 
Mcurvy. 

Feuillee,'  a  French  botanist,  found  the  Winters  Bark-tree  iu  1  liili 
{1709-11),  and  figured  it  aii  Boigue  citnunnojHifera.  It  was,  however, 
Foi-ster,'  the  botanist  of  Cook's  second  expedition  round  the  world,  who 
tii^st  described  the  tree  accurately,  and  named  it  Dtiniys  Winteri.  He 
met  with  it  in  1773  in  Magellan's  Straits,  and  on  the  eust-ern  coasts  of 
Tierra  del  Fuego,  where  it  grows  abundantly,  forming  an  evergreen 
ti'ee  of  40  feet,  while  on  the  western  shores  it  is  but  a  shrub  u{  10  feet 
high.  Specimens  have  been  collected  in  these  and  adjacent  localities 
by  many  subsequent  botanists,  among  others  by  Dr.  J.  D.  Hooker,  who 
states  that  about  Cape  Horn  the  tree  occurs  from  the  sea-level  to  an 
^elevation  of  1000  feet 

Although  the  bark  of  Pnmys  was  never  imported  as  an  article  of 
trade  from  Magellan's  Straits,  it  ha5  in  recent  times  been  occasionally 
brt>ught  into  the  market  from  other  parts  of  South  America,  where 
it  is  in  very  general  use.  Yet  so  little  are  drug  dealers  acquaiuted  with 
it,  that  itfi  true  name  and  origin  hav^e  seldom  been  recognized.* 

Description — We  have  examined  specimens  of  true  Winters  Bark 
finom  the  Stnuts  of  Magellan,  Chili,  Peru,  New  Granada^  and  Mexico. 
aod  find  in  each  the  same  geneiul  cliarticters.  The  bark  is  in  quills  or 
channelled  pieces^  ofton  cn>okiHl,  twisted  or  bent  backwards,  genemlly 
m^y  a  few  inches  in  length.  It  is  m<i8t  extremely  thick  (W  t«'  ^^  uf 
an  inch)  and  ap^i^ars  to  have  shrunk  very  much  in  drying,  bark  a 
auafter  of  an  inch  thick  having  sometime.^  roV  "  '  'f  into  a^ul>e  only 
tnreo  iimm  as  much  in  extemiu  diameter.     Y  L*t*s  have  an  a^hy- 

gnqr  ftubeimis  €oat  basei  with  lieheas.    In  okkr  imk,  the  outer  cixii'is 
whitisli  and  silviefy.  but  more  oftoii  of  a  dark  ms.ty  brown, 
h  ia  lli9  colour  of  Ui«  internal  substance,  as  well  a<  of  tite  surface 
t^-^  wood.     The  inner  ^%!e  of  tlie  baik  is  -^'^•^  -    \v  i^haracterLtrd  by 
\s  zh  siriii\  or.  ms  seen  uud^r  a  lens,  V  shi>rt  and  sharp 

k>i\|;\ui>iinal  rtd^pH^  with  offusioay  fiasures  mncsiiive  of  gn^at  con- 
iiim  of  U^  ianor  li^*«r  in  diTUie*     In  n  fittm  brok«n  or  cot  ttans- 
^w  In  pemivf)  Itel  Im  ridgea  in  e^ticrtwai  are  llie  ends  of 
Koer  wbich  divt^rcv  t»wanJb  the  arcumfgrenee  In  ladiala 
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P^  a  dirk  msijr  ptaesiAyme  mVstrwmsi^  belvwa  tkcoL    5o  i 

festure  is  erer  obeenraUe  m  dther  Ctmittn  or  < 

Winter  fi  Baric  has  ft  sliort,  ftloioti  mtkj  fncteifi.  m 
it  bamiJig  taste,  ftnd  ftn  odoor  wliieh  caftii  ^Bljr  be 
ilKinoos,     WI16II  fineah  ltd  smdl  mj  be 
6piioDS  of  Qusiosv  M  aStMled  to  alxyfe,  j 
I  Eis  figures  as  nearly  a$  might  be 
Microscopic  Strucmre — In  faU-gnyra  1 
ing  fact  is  the  predommance  of     ' 

"nor^over  cootidDs  num^ruus  large  cil-diiet%diieft;r  in  tihe  laoLf  pomatt 

'  the  large  medoEary  iay&    A  fibtoiB  gUiidue  of  Hie  hmet  pmt  ef 

\kt  bark  is  observable  only  in  the  yomigeBl  iiirimmi'    ^ery  '■^11 

ch  graou!^  are  met  with  m  the  dr^  yei  ~ 

aeOa.     The  tissue  of  the  foimer  aaBOmes 

idjtion  of  perchkicide  of  iieii. 

The  Wfjod  of  Drimgf  consistB  of  dotted  _ 
DcdtiUary  rara,  the  cdls  of  wfaidi  are  punrtnatoi  aad 
than  in  Contferct, 

Chemical    Composition— No  witiilaplnty 

;  been  made  of  true  Winter  s  Baric.    Ila  diief  catalSimmdB^  aa  alre^ir 

ointed  out,  are  tannic  matters  and  eiftitial  oil,  pftoballf  aho  a  sain, 

.  a  cold  aqueous  infdsioii^  a  eonndermfale  aaioimt  of  mocStmt  m  grfj* 

sted  by  neutral  acetate  of  lead.    On  additiop  of  polMk  il 

rk  somewhat  violet  liquid.    Canella  alba  is  bot  fillia  ■lli  nJ  by  the 

itne  tre^itment    By  reason  of  its  astni^gency  ibe  baik  ia  wed  InCUS 

:ir  tanning/ 

Uses— Winter's  Bark  is  a  stimolalti^  tonie  and  antiseosbotie,  bov 
Falroost  obsolete  in  Eurojie.  It  is  much  lued  in  Biazil  and  ntbcr  pnta 
Lf  South  America  as  a  remedy  in  diarriMBa  and  gastiie  dASSikf. 

Substitute— IVifee  Winter's  Bark — We  have  cbown  that  tike  l«rk 
[of  Drhnj/s  or  True  Winter^s  Bark  has  been  eonfonndad  witb  iba 
pungent  bark  of  Canella  alba  Is  and  with  an  allied  hnk^  aka  tba  uvk 
liiuce  of  Jamaica.  The  latter  is  that  of  Cimnomwdendf^m  mvHimmm 
Mier^,^  a  tree  growing  in  the  h%her  moiuitam  wooda  of  81.  lymiae  in 
the- Vale  and  St  John,  bnt  not  obeerred  in  any  olb«r  of  tba  West 
Indian  islands  than  Jamaica.  It  was  prohahly  vagoetj  ^i^r^ij  10 
Sloane  when  he  described  the  *"  WUd  Cimmnum  ine^  wmmtimlu  Imi 
'  fahcly,  called  Cortex  Winteranns^*'  whicK,  be  aays,  baa  lesrei  iWHib- 
ling  thcwe  of  Lauro-cera9us ;  though  the  tiee  be  igntea  m  eertainlv 
1  Oi  f*    Long^  in  1774,  sp^ika  of  Wild  Cinamtm^  CanM^  afti 

i'ortex  WinUranm,  saying  that  it  is  ased  by  moat  ^pfrthj^ 
I  cartes  instead  of  the  tme  Cortex  Winterrtnus, 

It  ia  probable  that  both  writeri  really  had  in  view  CinnstmodmdfKm 
the  bark  of  which  has  been  known  and  tiaed  as  Winters  &Hk  boili  in 
England  and  on  the  continent  horn  an  earfy  period  np  in  the  meaeiit 
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time.*  It  is  the  bark  figured  as  Cortex  Winterauus  by  Goebel  and 
Knnze^  and  described  by  M^mt  and  De  Lens,*  Pereira,  and  other  writers 
of  repute,  (iiiibourt  indeed  pointed  out  in  lH5i)  its  great  diasimikrity 
to  the  bark  of  Drivvys  and  questioned  if  it  eon  Id  T»e  deriveil  from  that 
genus. 

It  Is  a  strange  fact  that  the  tree  shoidd  have  been  nonfounded  with 
Candhf  alha  L.,  differing  from  it  as  it  does  in  the  most  obvious  manner, 
not  only  in  form  of  leaf»  hut  in  having  the  flowers  nxUda-t/,  wliert-as 
tliose  of  C\  idhfi  are  termiuaL  Although  Cinv<titiod<mdro}i  coHicositvi 
is  a  tree  sometimes  a.s  much  as  flO  feet  nigh*  and  must  have  been  well 
known  in  Jamaica  for  more  than  a  century,  yet  it  had  no  liotAnical 
name  until  1858  when  it  was  descril>ed  by  Miers^  and  referred  to  the 
small  genus  (yinrunmHlendron  which  is  closely  allied  to  t*(ftirllo. 

The  bark  of  Chinamodendr^ya  has  the  general  structure  of  Canella 
alba.  There  is  the  same  thin  corky  outer  coat  (whicli  in  not  removed) 
dotted  with  round  scars,  the  same  form  of  quills  and  fracture.  But  the 
tint  is  difffrent,  being  more  or  less  of  a  ferruginous  brown.  The  inner 
surface  which  is  a  little  more  fibrous  than  in  ciinella,  varies  in  colour, 
being  yellowish,  brown,  or  of  a  deep  chocolate.  The  bark  is  violently 
pungent  bnt  not  bitter,  and  has  a  very  agreeable  cinnamon-like  odour. 

In  mierotitxrpie  strnrtu re  it  ap|>roaelies  very  eluse  to  canella;  yet 
the  th ick- walled  cells /:)f  the  latter  exist  to  a  nimch  larger  extent  and 
are  here  seen  to  belong  to  the  suberous  tissue.  The  medullary  rays  are 
loaded  with  oxalate  of  calcium, 

Cinnamodendron  bark  has  not  been  analysed.  Its  decoction  is 
blackened  by  a  persalt  of  iron  whereby  it  may  bo  distinguished  from 
Canella  alha ;  and  is  coloured  intense  jiurplish  brown  by  iodine,  which 
is  not  the  case  with  a  decoction  of  true  Winter's  Bark. 
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Semen  Badmna*;  Stut'-Anim  ;  F.  Badiane,  Ants  ^toil^ :  G,  Stei^nmiiii, 

Botanical  Origin -—/Kw^um  anij^nni  Loureiro  (/.  i't'liyioauw 
Sieb.),  A  small  tree,  20  to  25  feet  high,  native  of  the  south- westem 
provinces  of  China;  introduced  at  an  early  period  int*  Japan  by  the 
Buddhists  and  planted  about  their  temples, 

Krimpfer  in  his  travels  in  Japan,  in  IC90 — 1692,  discovered  and 

figured    a   tree   chilled  Somo  or  Skimmi^  winch  subse<iuent  authors 

L assumed  to  be  the  source  of  the  drug  8Uvr-anise.     The  tree  wa*«  also 

fouml  in  Japan  by  Thunberg*  who  remarked  that  its  capsules  are  not 

aromatic  as  those  found  in  trade*     Von  Siebold  in  1825  noticed  the 


Mt  is  so  UlieUod  in  the  MuBciim  of  th« 

Phannacetttical  Society,  28th  A^ri],  1873, 

^Pharm,  Wanrfitkunfie,  1827-29.  I  Taf. 

3.  fig.  7. 

*  A3  shown  by  I>o,  Lens*  01*11  sfiecimeii 

"■  '  Jpv'en  to  us  hy  Dr,  J,  Leon  Souboi- 

There  are  ft[>«ctmenB  of  the  ssnic 

srk  shont  n  century  old  marked  Cortfr 

^WintemnuM  trrHM  in  Dr.   Horgci'ii  cabinet 

ciF  t\m^  belonging  to  the  B&ftX  CoUtige  of 

PtiysicuuiSw 


^Onesbacb  calls  it  a  low  fihrubhy  tree, 
10—15  feet  high.  Mr.  X.  Witiiuit,  late  of 
the  Bath  Botanic  <  «ardoii,  .Tainaica,  hai  tti- 
formed  me  it  grow*  tu  he  40  =-4'»  iu  height, 
but  that  he  has  «c*eti  a  itpecimcii  IH)  fM*t 
high.     {Letter  22  May  J862.)— D*  H. 

'T/or,  tit, 

•  From  the  Araliic  liihthjdnfrnnft, 

*  Fiora  Jajtohkn^  17^.  2Sfiu 
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same  fact,  in  conset[uenct}  of  which  he  regai^duJ  the  tiee  as  distinct  from 
that  of  Loureiro,  naming  it  Illicium  Jfrjn)nici(hi,ti  name  he  changed  in 
1837  to  /*  religio»um.  Bailloii/  while  admiitiiig  eeitiiiu  ditierences 
between  the  fruits  of  the  Chinese  and  Japanese  ti-ees,  holds  them  to 
coDstituie  but  one  species,  and  the  same  view  is  taken  by  Miquel.' 

The  star^anise  of  commerce  is  produced  in  altitudes  of  2o(KJ  metreal 
in  the  uorth-we«teni  parts  of  the  pt'ovince  of  Yunnan  in  South-western 
China  where  the  tree,  which  attains  a  height  of  12  to  L>  feet,  grows  in 
abundance/     The  fruits  of  the  Japanese  vai'iety  of  the  tree  are  not 
collected,  and  the  Chinesie  drug  alone  is  in  use  even  in  Japan. 

History — Notwithstanding  its  striking  appearance,  there  is  no 
evidence  that  stai'-anise  found  its  way  to  Europe  like  other  Eastern 
Bpiced  during  the  middle  a<^es.  Concerning  its  ancient  use  in  China, 
the  only  fact  we  have  found  recorded  is,  that  during  the  Sung  dynasty,] 
A.D,  y 70— 1127,  star-anise  was  levied  as  tribute  in  the  southern  jmrt  uf 
Kien-chow,  now  Yen-ping-fu,  in  Fokien/ 

Star-anise  was  brought  to  England  from  the  Philijipinen  by  the 
vuvager  Candish,  about  A.u  1588.  Clusius  obtained  it  in  London  from 
the  apothecary  Morgan  and  the  druggist  Caret,  and  described  it  in 
160 L*  The  drug  appears  to  have  been  rare  in  the  time  of  Pomet, 
who  states  (1694)  that  the  Dutch  use  it  to  flavour  their  beverages  of 
tea  and  "  sorbec/'*  In  those  times  it  was  brought  to  Europe  by  way 
of  Russia,  aud  was  thence  called  Cardmno^miim  Siberien^e,  or  Annwae\ 
Sifjtrie. 

Description — The  fruit  of  IllkiuDt  (tnmitum  is  formed  of  8  one- 
eded  carpels,  originally  upright,  but  afterwards  spread  into  a  radiate 
rhorl  and  united  in  a  single  row  round  a  short  central  column  which 
proceeds  fi*om  an  oblique  pedicel.  When  ripe  they  are  woody  and  split 
longitudinally  at  thtj  upturned  ventral  suture,  so  that  the  shining  seed 
becomes  visible.  This  seed,  which  is  elliptical  and  soinevvhat  flattened, 
stands  erect  in  the  carpel ;  it  is  truncated  on  the  side  adjoining  the  i 
central  column,  and  is  there  attached  by  an  obliquely-rising  funicle. 
The  upper  edge  of  the  seed  is  keeled,  the  lower  rounded.  The  boat- 
shaped  carpels,  to  the  number  of  8,  are  attached  to  the  column  through 
their  whole  height,  but  adhere  to  each  other  only  slightly  at  the  base  ; 
the  up[>er  or  split  side  of  each  c^irpel  occupies  a  nearly  horizontal  posi- 
tion»  The  carpels  are  irregularly  wrinkled,  especially  below,  aud  are 
more  or  less  beaked  at  the  apex  ;  their  colour  is  a  rusty  brown. 
Internally  they  are  of  a  brighter  colour,  smooth,  and  witli  a  cavity  in 
the  lower  Iialf  corresponding  to  the  shape  of  the  seed.  The  cavity  is 
farmed  of  a  sepai-ate  wall,  J  millim.  thick,  wliich,  as  well  as  the  testa  of 
the  seed,  distinctly  exhibits  a  radiate  structure.  The  small  embryo  ' 
lies  next  the  hilxim  in  the  soft  albumen,  which  ia  covered  by  a  dark 


^AdaMtmia^  viii.  9  ;  HisL  d*^  PlanUi, 
Ma^iUfUae4€M,  ims.  154. 

*Ann,  Mus,  Boi,  Lugduii.  fiatav.  u. 
tlii«5-^186b").  257. 

»  rtii  .p->J  Xote*  Midkalia  da  vojfa^ 
.  du  M^koHfj  ei  de  Cochinchine^ 
i.  >,    31, — Gamier,     Vot/aye   d*ex- 

fh'onUion.  tn  Inda-Chme  IL  (Parb,  1873) 
430. — Eondut,  Elude  prcUit/ut  da  commerce 
d'^pmriaUon  de  la  Chine,  1848.  11. 


*  BretBchneider  in  [FooehowJ  C'hhtejieBt' 
cordtTt  J»«.,  1S71,  2*20j  ruprinted  in  bin 
**  Study  aud  Value  of  Chiaeae  Botanical 
Works/*  Foocbow,  1872,  13.— See  also 
Hirth  du  Fr^iiies,  in  Seio  Hemedks,  New 
York,  1877,  181. 

•  Ranor,  PianL  BhfL  202. 

« nut,  des  Drog.  pL  i.  liv.  i  43. 
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hrown  endopleura.     The  seed,  which  is  Bofc  much  ai'omatic,  ainonuta  to 
about  oue-fifth  of  the  entire  weight  of  the  fruit; 

Star-aiiise  has  an  agreeable  aromatic  taste  and  smell,  more  resembliDg 
fennel  than  anise,  on  which  account  it  was  at  first  designated  Foiui* 
culmii  Sinense^^     Wheu  pulverised,  it  has  a  sub-acid  after-taste. 

Microscopic  Structure — The  carpels  consist  of  an  external,  loose, 
dark-brown  layer  and  a  thick  inuer  wall,  separated  Ly  fibro-vascular 
bundles.  The  outer  layer  exhibits  numerous  large  cells,  containing  ' 
pale  yellow  volatile  oil.  The  inner  wall  of  the  caq>els couiiistis of  woody' 
prosenchyme  in  those  parts  which  are  exterior  to  the  seed  cavit}^  and 
especially  in  the  shiniug  walls  laid  bare  by  the  splitting  of  the  ventral 
suture.  The  inner  auiface  of  the  caxpel  is  entirely  composed  of  scleren- 
cliyme.  A  totally  Jiflerent  structure  is  exhibited  by  this  stony  shell 
where  it  lines  the  t*^vity  occupied  by  the  seed.  Here  it  is  composed  of 
a  single  row  of  cells,  consisting  of  straight  tubes  exivctly  parallel  to  one 
another,  more  than  500  mkm.  long»  and  70  inkm.  in  diameter,  placed 
vertically  to  the  seed  cavity;  their  porous  walls,  marked  with  fine 
spiral  striations,  display  splendid  colonics  in  polarized  light.  The  seed 
contains  albumen  and  drops  of  fat.  Starch  is  wanting  in  star-anise, 
except  a  little  in  the  fruit-stalk. 

Chemical  Composition — The  volatile  oil  amounts  to  four  or  five 
per  cent  Its  composition  is  that  of  the  oils  of  fennel  or  anise.  We 
observed  that  oil  of  a  tar-anise,  as  distilled  by  one  of  us,  continued  fluid 
below  8"  C.  It  solidified  at  that  temperature  as  soon  aa  a  crystal  of 
anethol  (see  our  article  on  Fructus  Anisi)  was  brought  in  contact  with 
the  oil  The  crystallized  mass  began  to  melt  again  at  1G°  C,  The  oils  of 
anise  and  star*amse  possess  no  striking  optical  difierences,  botli  deviat- 
ing  very  little  to  the  left,  Wo  are  unable  to  give  any  chemical 
charactei's  by  which  they  can  be  discriminated,  although  they  are  dis- 
tinguished by  dealera  ;  the  oil  of  stiir-anise  imparts  a  somewhat  ditterent 
flavour,  for  instance,  to  drinks  than  that  produced  by  anise  oil. 

Star-anise  is  rich  in  sugar,  which  seems  to  be  cane-sugar  inasmuch 
as  it  does  not  i-educe  alkaline  cupric  t^irtrate.  An  ai|ueous  extract  of 
the  fruit  assumes,  on  addition  of  alcohol,  the  form  of  a  clear  muci- 
laginous jelly,  of  which  pectin  is  probably  a  constituent  The  seeds 
contain  a  large  quantity  of  fixed  oil. 

Commerce — Star-anise  is  shipped  t<:)  Europe  and  India  from  Cluna. 
In  187^  Shanghai  imported,  mostly  by  way  of  Kong-Kong  5273  pecuU 
(703,OGG  lb.),  a  large  proportion  of  which  was  re-shipped  to  other  ports 
of  Cijina.*  According  to  Rondot  {L  c.)  the  best  is  first  brought  by  junks 
from  Fokien  to  Canti^n,  being  exported  from  Tsiouen-tchou-fou,  A 
little  is  also  collected  in  Kiang-si  and  Kuang-tung.  Tlie  same  drug, 
under  the  name  of  Badiydne-kJiatdi  (i,e,  Chinese  fennel),  h  carried  by 
inland  trade  from  China  to  Yarkand  and  thence  to  India,  where  it  is 
much  esteemed, 

UscB — Star-anise  is  employed  to  fiavour  sjiirittj,  the  principal  con- 
Biimption  being  in  Germany,  Prance,  and  Italy.  It  is  not  used  in 
medicine  at  least  in  England,  except  in  the  form  of  essential  oil,  whicli 
is  often  sold  for  oil  of  unitieed, 


'  Rtidi,  £jrjMrrimcnta, 


1675.  p.  ^licturnM  of  Tra(U  al  Uu  Trtah/  Port* 

in  China  for  m2^  i— g. 
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RADIX  CALUMB^, 


Radis  ColuTjfiba ;  Calumba  or  Colombo  Moot ;  F.  liacine  de  Colombo ; 
G.  Kalumhavmrzd,  OolumbowiirztL 

Botanical  Origin^ Jateoi^kizapfdmata  Miers^  a  dioecious  poreiininl 
plant,  with  large  fleshy  roots  and  herbaceous  annual  sterns,  ciimbiiig 
over  bushes  anil  to  the  tops  of  lofty  trees.  The  leaves  are  of  large  size 
aDtl  on  long  stalks,  palmate-lobed  and  membranous.  The  male  flowers 
are  in  racemose  panicles  a  foot  or  more  in  lou^^th,  setose*hispid  at  least 
in  their  lower  part,  or  nearly  glabrous.  The  whole  part  is  mom  or  less 
hispid  with  spreading  setie  and  glandular  hairs. 

It  is  indigenous  to  the  forests  of  Eastern  Africa  between  Ibo  or  Oibo, 
the  most  northerly  of  the  Portuguese  settlements  (lat.  1^"  28'  8.),  and 
the  batdcs  of  the  Zambasi,  a  strip  of  cuast  which  includes  the  towns  of 
Mozambique  and  Quilimane.  Kirk  found  it  (18G0)  in  abandancc  at 
Shupanga,  among  the  hills  near  Morambala,  at  Kebraha^sa  and  near 
Senna,  localities  all  in  the  region  of  the  Zambesi.  Pctei^"  states  that 
on  the  islands  of  Ibo  and  Mozanabique  the  plant  is  cultivated.  In  the 
Kew  Herbarium  is  a  specimen  from  the  interior  of  Madagascar. 

The  plant  was  introduced  into  Mauritius  a  century  ago  in  the  time 
of  the  French  governor  Le  Poivre,  but  seems  to  have  been  lost,  for  after 
many  attempts  it  was  again  introduced  in  1825  by  living  specimens 
procured  from  Ibo  by  Captain  Owen.^  It  still  thrives  there  in  the 
Botanical  Garden  of  Pamplemousses. 

It  was  taken  from  Mozambique  to  India  in  1805  and  afterwards 
cultivated  by  Roxburgh  in  the  Calcutta  Garden,  where  however  it  has 
long  ceased  to  exist 

History — The  root  is  held  in  high  esteem  among  the  natives  of 


Latnarok,  Ctyccuitig pntjftatttAiyCt  Metiiirp^r- 
mum  Cr/tttmftn  Roxb.^  Jafrorfika  Cahtni/ja 
Miers,  J.  MirrsU  Oliv.^  Cfui^nmfithn'a 
C^lumha  BmUon.  As  we  thus  Biippresa  a 
species  udmitt^d  in  recent  Mrorks,  it  is  no- 
oeBMry  to  give  the  follawing  explanation. 
Mtnmermum  f)almatum  oi  Lamarck,  fir«t 
de*cril>etl  in  the  Entytlop^dk  m^thodique  in 
17^  \iv.  99),  waa  <iivid«<l  by  Miera  into 
two  e^peciea,  Jat^orftizn  pahnnta  and  «/« 
CG^urnlia,  Oliver  in  hia  Flora  of  Tropicni 
Ajrkn^  i.  (1808)  42.  accepted  the  view 
taken  by  Micrs,  but  to  avuid  confusion 
abo!i!*li<>i^  the  specific  name  paitmikt,  8ub- 
§tr  'it  that  of  Mi^rgH     At  the 

*i*  j^?  noticed  the  close   relation- 

ihq,'  iJi  tn(-  l^vo  :=]M:^ci^-"i,  rind  auggested  that 
further  inresti-  it?'  :  jn  ht  warrant  their 
union.  The  cLaractcia  iuppoatsd  to  dia- 
tisguish  them  intrr  m  are  briedy  theie  : — 
In  /.  palmatat  the  lobea  at  the  base  of  the 
Icftf  omrlap,  and  the  male  inflore«C6n£e  is 


nearly  glabrous  ;  while  in  /.  ddumha^  the 
baaal  lobes  are  roiluded,  but  du  not  overhip^ 
and  the  male  iutloreseence  in  ^etoae^hispid 
{**gpar3flt/  pUoMfi"  Miera).  On  careful 
examination  of  a  large  number  of  s^ieci- 
menSf  including  those  of  Berry  from  Cab 
cntta,  and  othera  from  Mauntiu9,  Marla- 
gaacar,  and  the  Zatnbesif  together  with 
the  drawings  of  Telfair  luid  Roxburgh,  and 
the  publifthed  figures  tind  descriptiona,  1 
am  convinced  that  the  characters  in  ques- 
tion are  unimportant  and  do  not  warrant 
the  eatablifihntent  of  two  species.  In  tliis 
view  1  have  the  Buppt>rt  of  Mr.  Horue  of 
Man  lit  i  us,  who  at  my  rcqiK^st  has  inndu 
careful  observations  itu  the  living  plant 
and  fonnd  that  both  forms  of  leaf  occur  uu 
the  same  etem. — 1),  H. 

^  Beue  naeh  Aio*9timbiqu«f  Botanik  i. 
(1862)  17*Z 

a  Hooker,  Bot,  Mag,  Ml  (1830)  tahk 
2970-71. 
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Eastern  Africa  who  call  it  ludufub,  and  use  it  for  the  care  of  dysentery 
and  as  a  gtjneral  remedy  for  aliiio.^t  any  disorder. 

It  Wilis  brought  to  Eurnpe  by  the  Portuguese  ia  the  17th  century,  aorl 
iH  first  noticed  brietiy  in  1671  by  Francesco  Redi,  who  speaks  of  it" 
aw  an  antidote  to  poison  deserving  trial. 

No  further  attention  was  paid  to  the  drug  for  nearly  a  century,  when 
PeiHiival^  in  1773  re- in  trod  need  it  as  '*  a  medicine  iff  voitsidr/'tdde  ej^icm-tf 
.  .  .  7lot  no  general  I  ij  known  in  p  rati  ice  as  it  demrce^'i  to  h*\'  From  this 
period  it  began  to  come  into  general  use.  J.  Gumey  Bevati,  a  London 
druggist,  writing  to  a  correspondent  in  1777  alludes  to  it  as — '*  an  article 
not  yet  much  dealt  in  and  subject  to  great  Huctuation."  It  was  in  fact 
at  this  period  extremely  dear,  and  in  Mr.  Be  van  s  stock-books  is  valued 
in  1776  and  1777  at  3(l.v.  per  lb.,  in  17K0  at  2%s,,  1781  at  6i«.,  17^2  at 
lo^.,  17H3  at  (>iV  Caluiidia  was  admitted  to  the  London  Phifntuwoptiiia 
in  1788. 

Collection^  As  to  the  collection  and  preparation  of  the  drug  for 
the  market,  the  only  account  we  possess  is  that  obtained  by  Dr.  Berry/ 
which  states  tliat  the  root^i  are  dug  up  in  the  mmith  of  March,  which  is 
the  dry  sea-son,  cut  into  slices  and  dried  in  the  shade. 

Description — The  calumha  plant  produces  great  fusiform  fleshy 
roots  growing  several  together  fmm  a  short  head.  Some  fresh  speci- 
mens sent  to  one  of  us  (H,)  fron*  the  Botanic  Garden,  Mauritius, 
in  186(),  and  others  from  that  of  Trinidad  in  18(J8,  were  puitiims  of 
cylindricid  roots,  3  to  4  inches  in  diameter,  externally  rough  and  brown 
and  internally  firm,  fleshy,  and  of  a  brilliant  yellow.  When  sliced 
traDsvemely,  and  dried  by  a  gentle  heat,  these  roots  exactly  resemble 
imported  calumba  except  for  being  much  fresher  and  brighten 

The  calumba  of  commerce  consists  of  irregular  flattisli  pieces  of  a 
circular  or  oval  outline,  1  to  2  inches  or  more  in  diameter,  and  ^  to  J  an 
inch  thick.  lu  drying,  the  central  portion  contracts  more  than  the 
exterior :  hence  the  pieces  are  thinnest  in  the  middle.  The  outer  edge 
is  invested  with  a  brown  wrinkled  layer  which  covers  a  corky  bark 
about  I  of  an  inch  thick,  surrounding  a  pithless  internal  substance,  from 
which  it  is  separated  by  a  tine  dark  sliadcil  hne.  The  pieces  are  light 
and  of  a  corky  texture,  e^isily  breaking  with  a  mealy  fracture.  Their 
colour  is  a  dull  grt'cniah  yellow,  brighter  when  the  outer  surface  is 
shaved  off  with  a  knife.''  The  driig  has  a  weak  musty  odour  and  a 
rather  nauseous  bitter  taste.  It  often  arrives  much  perforated  by  in* 
socta,  but  seems  not  liable  to  such  depredations  here. 

Microscopic  Structurc^ — On  a  transverse  section  the  root  exhibits 
IX  circle  of  radiate  vasculai*  bundles  only  in  the  layer  immediately  con- 
nected with  tlie  cambial  zone ;  they  project  much  less  distinctly  into  the 
cortical  part.  The  tissue  of  the  whole  root,  except  the  cork  and  vascular 
bundles,  is  made  up  of  large  parenchymatous  cells.  In  the  outer  piirt 
of  the  bark,  some  of  them  have  theii'  yellow  walls  thickened  and  are 


'  **  8oHo  Micom  (Ia  fttrai  uuove  espenenze 
intomo  *lb  radice  di  Calumbt,  creduta  uii 

125,     (Sec  Appemlix,  It) 
*£tm^  Mmieal  and  MrpfrmmtkU^  Lond. 


*  Amatiek    JiexatcAes,    x.     (18<)8)    3S5 ; 
Ainslie,  Mat  Med,  of  UindooHian,  298, 

*  Wholesale   dnigjpsta  sometiinea   ft'^ish 
I  he  drug  to  improve  its  uolour. 
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loaded  with  fine  crystals  of  oxalate  of  calcium,  whilst  all  the  other 
celk  contain  very  hirge  starch  granules,  attaining  as  much  as  90  mkm. 
The  short  fracture  of  the  root  is  due  to  the  absence  of  a  proper  ligneous 
or  liber  tissue. 

Chemical  Composition — The  bittt^r  tasto  of  calumba,  and  probiibly 
likewise  its  medicinal  properties,  are  due  to  three  distinct  .suUstaucen, 
Cdumbin,  Berhcrhie^  and  Columhic  Acid, 

ColuTtibin  or  Cohmibi -Bitter  was  discovered  by  Wittstock  in  1830. 
It  is  a  neutral  hitter  principle,  crystallising  in  colourless  rhombic  prisms^ 
slightly  soluble  in  cold  alcohol  or  ethc'r,  but  dissolving  more  frc^ely  in 
those  fiquids  when  boiling.  It  is  soluble  in  aqueous  alkalis  and  in  acetic 
acid. 

The  presence  of  Berberine  in  calumba  was  iiscertained  in  18 4*8  by 
Bodeker,  who  showed  that  the  yellow  cell-walLs  of  the  ro<jt  owe  their 
colour  to  it  and  (as  we  may  add)  to  Ctdiuabic  Aculy  another  substance 
discovered  by  the  same  chemist  in  the  following  year,  Columbic  Acid 
is  yellow,  amorphous,  nearly  insoluble  in  cold  water,  but  dissolving  in 
alcohol  and  in  alkaline  solutions.  It  tastes  somewhat  less  bitter  than 
columbin.  Bodeker  surmises  that  it  may  exist  in  combination  with  the 
berberine. 

Bodeker  has  pointed  out  a  connection  between  the  three  bitter  prin- 
ciples of  calumba.  If  we  suppose  a  molecule  of  ammonia,  NH^  to  be 
added  to  columbin  (r^H*\)^\  the  complex  molecule  thence  resulting  will 
contain  the  elements  of  berberine  C^H^'NU\  «*oliimbic  a*;id  (1?^H"0^, 
and  water  SffO. 

Among  the  more  usual  constituents  of  plants,  calumba  contains  (in 
addition  to  starch)  pectin,  gum,  and  nitrate  of  potas.sium,  but  no  tannic 
acid.     It  yields  when  incinerated  (i  per  cent  of  ash. 

Commerce — Cahimba  root  is  shipped  to  Europe  and  India  from 
Mozambique  and  Zanzibar,  and  exported  from  Bombay  and  other 
Indian  ports. 

Uses — It  is  much  employed  as  a  mild  tonic,  chielly  in  the  foiin  of 
tincture  or  of  aqueous  infusion. 


PAREIRA  BRAVA. 


Rnddx  Parehxe ;  Partira  Bntva^;  F.  Racine  de  Bittua  ou  tie  Pareira- 
Bnvva ;  Q.  Griei^wurzeL 

Botanical  Origin-— Choiidixkudmn  fomenhmtm  Ruiz  et  Pav.  (non 
Eichlcr)  iCoccidas  Chondodendron  DC,  Botryopfii'^  platyphylla  Miers^). 
— It  is  a  lofty  climbing  shrub  with  long  woody  stems,  and  leavus  as 
much  Its  a  foot  in  length.  The  latter  are  of  variable  form,  but  mostly 
broadly  ovate,  rounded  or  pointed  at  the  exti*eraity,  slightly  cordate  at 
the  base,  and  having  long  petioles.  They  are  smooth  on  the  upper  side  ; 
on  the  under  covered  between  the  veins  with  a  fine  close  tomentum  of 


*  From  the  PortuguenQ  parrtira<,  ftignify* 
log  a  vme  th^t  groin's  against  a  waU  (m 
much  trd(U)f  and  bravat  wild. 

'For  a  figure  see  Bentley  and  Trimeii, 
Mi^ffk.  PtnnU,  Parts  (1876);  alio  Eiohler 


in  Martius'  Flor.  Bras.  faac.  38.  tab.  4S. 
The  Cissampeloa  Abuiita  of  Vellozo'a  Flont 
Fluminertgig^  torn.  x.  tab.  140  appears  to 
us  the  Banic  plant. 
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an  ashy  hue.  The  flowers  are  unisexual*  racemase,  rainute,  produc 
either  from  the  young  shoots  or  from  the  wood}'  stems.  The  fruits 
are  }  of  an  incli  long,  oval,  black  and  much  resembling  gimpes  in  form 
and  arrangement,' 

The  plant  grows  in  Peru  and  Brazil, — in  the  latter  country  in  the 
neighbourhood  of  Kio  de  Janeiro,  where  it  occurs  in  some  abundance 
on  the  range  of  hills  separating  the  Copacabana  from  the  basin  of  tlie 
Rio  de  Janeiro.     It  is  also  found  about  San  Selmstiau  further  soutb. 

History — The  Portuguese  missionaries  who  visited  Brazil  in  the 
17th  century  became  acquainted  with  a  root  known  to  the  natives  as 
Ahittua  or  i?ix^iia,  which  was  regarded  as  possessing  great  virtues.  As 
the  plant  affording  it  was  a  tall  climbing  slirub  with  large,  siniplo, 
long-stalked  leaves,  and  bore  bunches  of  ova!  berries  rei?embliog  grapes, 
the  Portuguese  gave  it  the  name  of  Parreira  hrava  or  Wild  Vine. 

The  root  was  brought  to  Lisbtm  where  its  re(>nted  mtjdicioal  powers 
attracted  the  notice  of  many  persons,  and  aniung  others  of  Michel 
Auielot,  ambassador  of  Louis  XIV.,  who  took  back  some  of  it  when  he 
returned  to  Paris  in  1088,  Specimens  of  the  drug  also  readied  the 
botanist  TournLd'<jrt,  and  one  presented  by  him  to  Pomet  was  figured 
and  described  liy  the  latter  in  1094.'"'  The  drug  was  again  brought  in 
Paris  by  Louis-Raulin  Ronille,  the  successor  to  Amelot  at  Lisbon, 
together  with  a  memoir  detailing  its  numerous  virtues. 

Specimens  obtained  in  Brazil  by  a  naval  officer  named  De  la  Mare  in 
the  early  part  of  the  la»st  century,  were  laid  before  the  French  Acailemy, 
which  body  requested  a  report  upon  them  from  Geotfroy,  professor  o( 
mtidicine  and  pharmacy  in  the  College  of  France,  who  wiis  already 
somewhat  acquainted  with  the  new  medicine.  He  reported  many 
favourable  trials  in  cases  of  intlammations  of  the  bladiler  and  suppres- 
sion of  urine."  The  drug  was  a  favourite  remedy  of  Hcivetius,*  physi* 
cian  to  Louis  XIV.  and  Louis  XV.,  wbu  administered  it  for  years  with 
great  success. 

Both  Geoffroy  and  Helvetius  were  in  frequent  corres]iondoirce  with 
Sloiine*^  who  received  from  the  former  as  well  as  from  otlier  sources 
specimens  of  Pareira  Brava,  which  are  still  in  the  British  Museum  and 
have  enabled  us  fully  to  identify  tlie  drug  as  the  r<>ot  of  ClwnihHfeadron 
toTneiitosunu 

Several  other  plants  of  the  order  Menispermac^iai  have  stems  or  roots 
employed  in  Sunth  America  in  tlie  same  manner  as  CkoiuhJeuJ run. 
P«)met  liad  heard  of  two  varieties  of  Pareim  Brava,  and  two  were 
known  to  Geoffroy*  Lochner  of  Nurnberg  wl»o  |iuldisbcd  a  treatise 
on  Pareira  Brava  in  1710'  brought  forward  a  plant  of  Eastern  Africa 
tigured  in  167o  by  Zanoni,"  and  supposed  to  be  the  mother-plant  of  the 


»  Soo  Fharm.  Jaurn.  Aug.  2,  1873.  83 ; 
Ytarboak,  1873.  28  i  Atn.  Jom-n.  of 
Pkarm.  Ovt.  I,  1S73,  %  3;  HaHbury 
A'd>/i/*«r  Pa/*tr^.   3S2. 

»//m/.  de*  Drog,  Piiri*,  1694.  part  L 
Uvre  2.  cap.  U. 

aime<^  KIO,  56, 

*  TraiU  d^  maladie*  U§  plm  f^riqumtkm 
ei  di£  r<m^eM  ipie(/iriut9  pour  (u  giiifir^ 
Taria,  1700.  98. 


*  lu  the  volumes  of  81oaue  MS8.  No. 
4(H5  and  3322  eoiitaiiied  in  the  British 
Muaetinif  aro  a  great  many  Ictt^^^ra  to  Sloaoo 
from  £ti(5nn«-I'ran9Cib  (iooflroy  and  from 
bit  younger  brother  Claude-Joaeph,  dating 
169d  to  1744. 

•  Trad.  «fc  Mat.  Mtd,  ii,  (1741)  21^25. 
^  Sekediatma  dt  Parr^ira  Brava,  1710. 

(ed.  2.  atioiior.) 
«  Uoria  Botanka,  1675.  511.  %  22. 
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drug.  A  BpGciee  of  Cissammlos  called  by  the  Portuguese  in  Brazil 
Caapehat  Cipf}  de  Cohnw  or  Ilerva  de  No»sa  Senhont  described  by  Piso 
iQ  1 048,-  afterwards  became  associated  with  Pareira  Brava  ou  account 
of  similarity  of  properties. 

Thus  was  introduced  a  confusiun  which  we  may  say  was  earisoli- 
dated  when  Linnaeus  in  1753,-  founded  a  species  as  Cissarajjelos  Pareira^ 
citing  it  as  the  source  of  Piireira  Brava, — a  confusion  which  has  lasted 
for  more  than  a  hundred  years.  This  plant  is  vciy  distinct  from  that 
yielding  true  Pareira  Brava,  and  though  its  roots  and  stems  are  used 
medicinally  in  the  West  Indic^,^  there  is  nothing  to  prove  that  they 
were  ever  an  object  of  export  to  Europe. 

As  Pareira  Brava  failed  to  realise  the  extravagant  pretensions 
claimed  for  it,  it  gradually  fell  out  of  use,*  and  the  charactei's  of  the 
true  drug  became  forgotten.  Tbis  at  least  seems  to  be  the  explanation 
of  the  fact  that  for  many  years  past  the  Pareira  Brava  found  in  the 
shups  and  supposed  to  be  genuine  is  a  substance  ver}^  diverse  from  the 
original  drug, — albeit  not  devoid  of  medicinal  properties.  Moi*e  re- 
cently even  this  has  become  scarce,  and  an  inert  Pareira  Brava  lias  been 
almost  the  sola  kind  obtainable.  The  true  drug  has  however  still 
at  times  appeared  in  the  European  market,  and  attention  having 
been  dii-ected  to  it,*  we  may  hope  that  it  will  arrive  in  a  regulnr 
manner. 

The  re-introduction  of  Pareira  Brava  into  mcdicid  practice  is  due 
(so  far  as  Great  Britain  is  concerned)  to  Brodie**  who  recommended  it 
in  1S28  for  inflammation  of  the  bladder* 

Description — True  Pareira  Bmva  as  rlerivcd  from  Chondodrndivn 
to)n&ntosam  is  a  long,  branching,  woody  roi»t,  attaining  2  inches  or 
more  in  diameter,  but  usually  met  with  much  smaller  and  dividing 
into  rootlets  no  thicker  than  a  quill  or  even  tlian  a  lioi-se-hair.  It  is 
retnarkably  tortuous  or  serpentine  and  marked  with  transverse  ridges 
as  well  as  with  constrictions  and  cracks  more  or  less  conspicuous ; 
besides  which  the  surface  is  strongly  wrinkled  longitudinally.  The 
bark  is  of  a  dark  blackish  brown  or  even  quite  black  when  free  from 
earth,  and  disposed  to  exfuliate,  Tbe  root  breaks  with  a  coarse  hbrous 
fracture;  the  inner  substance  is  of  a  light  yellowish  brown, — ^sometimes 
of  a  dull  greenish  Itrown. 

Boots  of  about  an  inch  in  diameter  cut  transversely  exhibit  a 
central  column  0*2  t<i  0-4  of  an  inch  in  diameter  composed  (»f  10  to  20 
converging  wedges  of  large-pored  woody  tissue  with  3  or  4  zones 
divided  from  each  other  by  a  wavy  light-coloured  line.  Crossing  thecse 
zones  ai*c  wedge-shaped  woody  rays,  often  rather  sparsely  and  irregu- 
larly distributed.  The  interradial  substance  has  a  close,  resinous,  waxy 
appearance. 

The  root  tliough  hard  is  easily  shaved  with  a  knife,  some  pieces 
giving  the  impression  when  cut  uf  a  waxy,  rather  than  of  a  woody  and 

many  etlitioiis  of  the  Edinbiijyh  DUittn- 
§atcirv. 

» Hunbury  in  Pkami,  Joum,  Aug.  2—9, 
1873,  pi>.  81  and  102. 

*Lond.  Mtd.  Gazette,  Fek  !C,  1S28: 
Brodie,  Lecture  on  Distase^  of  the  ilrhiary 
Organs,  ed.  3.  1S42.   108,  138. 


'  ^'^  ' '• •  ^'-  '^'^     -,,  1048.  1)4. 

(lolmiae,  1753  j  nee 
•i*^  A. A  450. 

•Lttnui«  IJorl.  Jamaic.  ii,  (1814)254; 
Doociinrtiii^  Flor.   fjUd.   deit  AiUilles^   HL 

*  Tnot  it  waa  omitted  ttom  the  London 
ptiMXumoopcdMM  of  180d  and  1824,  and  from 
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iibrous  substance.  The  taste  is  bitter,  well  marked  but  not  pei-sistent. 
The  drug  has  no  particular  odour.  Its  aqueous  decoction  is  turned 
inky  bluish-black  by  tincture  of  iodine. 

The  aerial  stems  especially  diflfer  by  enclosing  a  small  but  well- 
defined  pith. 

Microscopic  Structure —The  most  interesting  character  consists 
in  the  arrangement  rather  than  in  the  peculiarity  of  the  tissues  com- 
posing this  drug.  The  wavy  light-coloured  lines  already  mentioned 
are  built  up  partly  of  sclerenchymatous  cells.  The  other  portions  of 
the  parenchyme  are  loaded  with  large  starch  granules,  which  are  much 
less  abundant  in  the  stem. 

Chemical  Composition — From  the  examination  of  this  drug  made 
by  one  of  us  in  1869/  it  was  shown  that  the  bitter  principle  is  the 
same  as  that  discovered  in  1839  by  Wiggers  in  the  drug  hereafter 
described  as  Cortinwn  False  Pareira  Brava,  and  named  by  him  Peloaitie. 
It  was  further  pointed  out  that  this  body  possesses  the  chemical  pro- 

Eerties  of  the  Bibirine  of  Greenheart  bark  and  of  the  Buxiiie  obtained 
y  Walz  from  the  bark  of  Buxua  aerape'tvirena  L.  It  was  also  obtained 
on  the  same  occasion  (1869)  from  the  stems  and  roots  of  Cisaampelos 
Pareira  L.  collected  in  Jamaica ;  but  from  both  drugs  in  the  very  small 
proportion  of  about  i  per  cent. 

Whether  to  Buxiiie  (for  by  this  name  rather  than  PeUmiie  it  should 
be  designated)  is  due  the  medicinal  power  of  the  drug  may  well  be 
doubted.  No  further  chemical  examination  of  true  Pareira  ferava  has 
been  made. 

Uses — The  medicine  is  prescribed  in  chronic  catarrhal  affections  of 
the  bladder  and  in  calculus.  From  its  extensive  use  in  Brazil^  it  seems 
deserving  of  trial  in  other  complaints.  Helvetius  used  to  give  it  in 
substance,  which  in  5-grain  doses  was  taken  in  infusion  made  with 
boiling  water  from  the  powdered  root  and  not  strained. 

Substitutes — We  have  alreadv  pointed  out  how  the  name  Pareira 
Brava  has  been  applied  to  several  other  dings  than  that  described  in 
the  foregoing  pages.     We  shall  now  briefly  notice  the  more  important. 

1.  Stems  a7id  roots  of  Cissampelos  Pareira  L. — Owing  to  the  diflS- 
culty  of  obtaining  good  Pareira  Brava  in  the  London  market,  although 
this  plant  is  very  widely  diffused  over  all  the  tropical  regions  of  both 
hemispheres,  the  firm  of  which  one  of  us  was  formerly  a  member 
(Messrs.  Allen  and  Hauburys,  Plough  Court,  Lombard  Street)  caused  to 
be  collected  in  Jamaica,  under  the  superintendence  of  Mr.  N.  Wilson, 
of  the  Bath  Botanical  Gardens,  the  stems  and  root  of  Cissampelos 
Pareira  L.,  of  which  it  imported  in  186G-67-68  about  300  lb.  It  was 
found  impracticable  to  obtain  the  root  per  se ;  and  the  greater  bulk  of 
the  drug  consisted  of  long  cylindrical  stems,'  many  of  which  had  been 
decumbent  and  had  thrown  out  rootlets  at  the  joints.     They  had  very 

^  Ntuta  Jahrb.  /.  Fharm,  xxxi.  (1869)  puuui>    e    tntpens&o  de  lochios."— Lang- 

257  ;  Fharm,  Joum.  xi.  (1870)  192.  giuutl,  Dkcicnario  dt  Medidna  domutica  r 

s  **  Preacutaroente  [Abutiia]   ^  repatada  popular,   Rio  de  Janeiro,  i.  (1865)  17. 

diaphoretica,  dinreticae  emeuagoga,  e  uaada  >  Figured,  toother  with  the  plant,   in 

interiormente  na  d<We  de  dnas  a  qnatro  Bentley  and  Tnmen,  Mntic.  Plant s,  part 

oitavas  para  uma  libra  de  infniAo  on  con-  9  (1876). 
njonto,  naa  fehrc^  intcinitteiiten.   hnlrn- 
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much  the  aspect  of  the  climbing  stems  of  Clertiatia  vitalha  L.,  and 
varied  fi'om  the  thickness  of  a  quill  to  that  of  the  forefinger,  seldom 
attaining  the  diameter  of  an  inch.  The  stems  have  a  light  brown  bark 
marked  longitudinally  with  shallow  furrows  and  wrinkles,  which  some- 
times take  a  spiral  direction.  Knots  one  to  three  feet  apart,  sometimes 
throwing  out  a  branch,  also  occur.  The  root  is  rather  darker  in  colour, 
but  not  very  different  in  structure  from  the  stem. 

The  fracture  of  the  stem  is  coarse  and  fibrous.  The  transverse  sec- 
tion, whether  of  stem  or  root,  shows  a  thickish,  corky  bark  surrounding 
a  light  brown  wood  composed  of  a  number  of  converging  wedges  (10  to 
20)  of  very  porous  structure,  separated  by  narrow  medullary  rays. 
There  are  no  concentric  layers  of  wood,^  nor  is  the  arrangement  of  the 
wedges  oblique  as  in  many  other  stems  of  the  order.  The  drug  is 
inodorous,  but  has  a  very  bitter  taste  without  sweetness  or  astrin- 
gency. 

2.  Common  Fafse  Pareira  Brava — Under  this  name  we  designate 
the  drug  which  for  many  years  past  has  been  the  ordinary  Pareira  Brava 
of  the  shops,  and  regaraed  until  lately  as  derived  from  Cissami)elo8 
Paifeira  L.  We  have  long  endeavoured  to  ascertain,  through  corre- 
spondents in  Brazil,  from  what  plant  it  is  derived,  but  without  success. 
We  only  know  that  it  belongs  to  the  order  Menispermacece, 

The  drug  consists  of  a  ponderous,  woody,  tortuous  stem  and  root, 
occurring  in  pieces  from  a  few  inches  to  a  foot  or  more  in  length,  and 
from  1  to  4  inches  in  thickness,  coated  with  a  thin,  hard,  dark  brown 
hark.  The  pieces  are  cylindrical,  four-sided,  or  more  or  less  flattened — 
sometimes  even  to  the  extent  of  becoming  ribbon-like.  In  transverse 
section,  their  structure  appears  very  remarkable.  Supposing  the  piece 
to  be  stem,  a  well-defined  pith  will  be  found  to  occupy  the  centre  of 
the  first-formed  wood,  which  is  a  column  about  {  of  an  inch  in 
diameter.  This  is  succeeded  by  10  to  15  or  more  concentric  or 
oftener  eccentric  zones,  ^  to  ^j^  of  an  inch  wide,  each  separated 
from  its  neighbour  by  a  layer  of  parenchyme,  the  outermost  being 
coated  with  a  true  bark.  In  pieces  of  true  root,  the  pith  is  reduced  to 
a  mere  point. 

Sometimes  the  development  of  the  zones  has  been  so  irregular  that 
they  have  formed  themselves  entirely  on  one  side  of  the  primitive 
column,  the  other  being  coated  with  bark.  The  zones,  including  the 
layer,  around  the  pith  (if  pith  is  present),  are  crossed  by  numerous 
small  medullary  rays.  These  do  not  run  from  the  centre  to  the  circum- 
ference, but  traverse  only  their  respective  zones,  on  the  outside  of  which 
they  are  arched  together. 

The  drug,  when  of  good  quality,  has  its  wood  firm,  compact,  and  of 
a  dusky  yellowish  brown  hue,  and  a  well-marked  bitter  taste.  It 
exhibits  under  the  knife  nothing  of  the  close  waxy  texture  seen  in  the 
root  of  Chondodendron,  but  cuts  as  a  tough,  fibrous  wood.  Its  decoc- 
tion is  not  tinged  blue  by  iodine.  It  was  in  this  drug  that  Wiggers  in 
1839  discovered  pelosine. 

The  drug  just  described,  which  is  by  no  means  devoid  of  medicinal 
power,  has  of  late  years  been  almost  entirely  supplanted  in  the  market 

*  It  b  Uierefore  entirely  different  to  the        in  Martina'  Fhr,  Bras.  xiiL  pars.  L  tab. 
woodfigoredMtluitofCParetrabyEiohler        60.  fig.  7. 
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by  another  sort  consisting  exclusively  of  stems  which  are  devoid  of 
bitt-emess  and  appear  to  be  wholly  inert.  They  are  in  the  fomi  of  sticks 
or  truncheons,  mostly  cylindrical.  Cut  traverscly,  they  display  the 
same  structure  as  the  sort  last  described,  with  a  well-defined  pith.  The 
wood  is  light  in  wei<^dit,  of  a  dull  tint,  aud  disjKised  to  split  The  bark, 
wliich  consists  of  two  layers,  is  easily  detached. 

3.  Sterns  of  (Jhtmdoflrndrou  tomeHtoifmn  R.  et  P,— These  have 
been  recently  imported  from  Bnizil,  and  sold  as  Pareira  Brava?  The 
drug  consists  of  tnincheons  aVtout  l^  feet  in  leugth,  of  a  rather  rough 
and  knotty  stem,  from  1  to  4  inches  thick."  The  larger  pieces,  which 
are  sometimes  hollow  with  age,  di8i»lay»  when  cut  traversely,  a  small 
number  (5 — 9)  nearly  coneentric  wo*)dy  7,ones.  The  youngest  pieces 
have  the  bark  dotted  over  with  small  dark  waits. 

The  wood  is  inodorous,  but  has  a  bitterish  taste  like  the  root,  of 
which  it  is  probably  an  efficient  representative.  Some  pieces  have 
portions  of  root  springing  from  them,  and  dctacheil  roots  occur  here 
and  there  among  the  bits  of  stem.  The  structure  and  development  of 
the  latter  has  been  elaborately  examined  and  figured  by  Moss/  and 
abo  by  Lanessan/  in  the  French  translation  of  our  book. 

4.  White  Pareira  .Brara— Stems  and  roots  of  Ahuta  rufescens 
Aublet.— ^Ir,  J.  Correa  de  M^Uo  of  Campinas  baa  been  good  enough  t4»  ■ 
send  to  one  of  us  (H.)  a  specimen  of  the  root  and  leaves  of  this  plant, 
marked  Parreira  Brava  grande.  The  fomier  we  have  identified  with 
a  drug  received  from  Rio  de  Janeiro  as  Abufaa  Unka  de  IVrrri,  i.e.  Cow- 
hoof  Abutua,  and  also  with  a  similar  drug  found  in  the  London  market. 
Aultlet"  states  that  the  root  of  Abuta  rvfescens  wjis,  in  the  time  of  his 
visit  to  French  Guiana,  shipped  from  that  colony  to  Kurojic  as  Pareira 
Brava  Blanr  < White  Pareira  Brava). 

This  name  is  well  applicable  to  the  drug  before  us,  which  consists  of 
short  pieces  of  a  root,  i  an  inch  to  3  inches  thick,  covered  with  a  rough 
blackish  bark,  and  also  of  bits  of  stem  having  a  pale,  striated,  corky 
bark.  Cut  transvei*Hely»  the  root  displays  a  series  of  concentric  zones  of 
white  amylaceous  cellular  tissue,  each  Ijeautifully  marked  with  narrow 
wedge-shaped  medullary  rays  of  dark,  porous  tissue.  The  wood  of  the 
stem  is  harder  than  that  of  the  root,  the  medullary  rays  are  closer 
together  and  broader,  and  there  is  a  distinct  pith. 

The  wood,  neither  of  root  nor  stem,  has  any  taste  or  smell.  A 
decoction  of  the  root  is  turned  bright  blue  by  iodine. 

5.  I'efhw  Pareirii  Brara^^'i'hh  drug,  of  which  a  quantity  was  in 
tlie  hands  of  a  London  drug-broker  in  1873,  is,  we  presume,  the  Partim 
Brava  jaune  of  Aublet — the  bitter  tasting  stem  of  his  "  Abutti  arrmrtt 
folio  levi  cordiformi  ligno  flavescente/' — a  plant  of  Guiana  unknown  to 
recent  botanista.  That  which  we  have  seen  consists  of  portions  of  a 
hai*d  woody  stem,  from  1  to  5  or  0  inches  in  diameter,  covered  with  a 


*  43  pAcka^es  containing  about  20  cwt. 
were  offered  for  ftalc  by  MesarB,  Lewis  and 
K'fit,  drug-broker^  11  Sept.  1873,  but 
tbttrti  had  been  -  ^^-iv  i-  '•■I'^-tntioiiB. 

'  Fn»ni  t\iiiyr  I  re  at  ri';sj;xilor 

intrrvalM,  ami  v  protuberant, 

it  would  apjwnr  ih»t  the  |jauic1i!Ii  of  Bower 
ariao  year  after  y©rwr» 


*Phnrm.  Jonrn,  vi  (1876)  702. 

*  Ili^foirf  dr4  Drogues  d'origine  iVy/li 
i.  (Pariw,  1878)  72. 

"  I  bavo  coiui>ared  tti«M  leave*  with 
Aubkt'fl  own  »pecim«n  in  the  Cntiah 
MuRcunu  — D.  IL 

*  Jiiff.  dfM  }*liintrii  df  la  OnlafU  Ffan* 
^oiMT,  t.  (1775)  fiia  Ub.  2A0. 
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COCCULFS  INDICUS. 

whitish  bark*  InterBaLly  it  is  marked  by  numerous  regular  concentric 
anes,  is  of  a  bright  yellow  colour  and  of  a  bitter  ta^te.     It  contains 

berberine.  The  siime  drug,  apparently,  was  exhibited  in  the  Paris 
cposition  of  1878  as  "  Liaue  amero  "  from  French  Guiana. 


COCCULUS    INDICUS. 

JVlMdt&B  VoiH^di ;  Coccuhts  Indicim ;  F.  Coque  du  Leviint ; 
G.  Kokkehkaimer, 


Botanical  Origin^ J. na?/iirfct^)^£nictt/r<Lf a  Colebrtxjko,  1822  (Afe^ii^- 
f^rrnurii  CocciUus  L.;  Anamirta  Cocculus  Wight  et  Ainott,  1834-),  a 
trong  climbing  shrub  found  in  the  eastern  parta  of  the  Indian  penin- 
jla  from  Concan  and  Orissa  to  Malabar  and  Ceylon,  in  Eastern  Bengal, 
Lba^ia  and  Assam,  and  in  the  Malayan  Islands. 

History — It  is  commonly  asserted  that  Cocrulus  Jndii'us  whb  intro- 
luced  into  Europe  through  the  Arabs,  but  the  fact  is  <lil}icult  of  proof ; 
':>r  though  Avicenna*  and  other  early  writers  mention  a  drug  having 
ye  power  of  poisoning  fish,  they  describe  it  as  a  hark,  and  make  no 
llusiou  to  it  as  a  production  of  India,  Even  Ibn  Baytar "  in  the  I*Hh 
entury  professed  his  inability  to  discover  what  substance  the  older 
Lrabian  authoi-s  had  in  view. 

Cocculus  Indicus  is  not  named  by  the  wrifcei-s  of  the  SL'hool  of 
lerno.  The  first  mention  of  it  we  have  met  with  is  by  Uuelltus,'' 
?ho,  alluding  to  the  pi'operty  possessed  by  the  roots  of  Aristolochitf 
iud  Cydamtn  of  attracting  fishes,  states  that  the  ^ame  power  exists  in 
"*ie  little  berries  found  in  the  shops  under  the  name  of  Cocci  Oritmtis, 
fhicli  when  scattered  on  water  stupify  the  fishes,  so  that  they  may  be 
iptured  by  the  hand. 

Valerius  Cordus*  thought  the  drug  which  he  calls  Cucidi  de 
vmiie  to  be  the  fruit  of  a  Solan  urn  growing  in  Egypt. 
Dalechamps*  repeated  this  statement  in  1586»  at  which  period  and 
bt  long  afterwards,  Cocculus  Indicus  used  to  reach  Europe  from  Alex- 
indria  and  other  parts  of  the  Levant.  Gerard e,*'  who  gives  a  very  good 
ftgui-e  of  it,  says  it  is  well  known  in  England  (1597)  as  CoccuIuj^ 
Jndicii8,  otherwise  Cocci  vel  Coceukt^  Orientales,  and  that  it  is  used  for 
lestroying  vermin  and  poisoning  fish.  In  liV^6  it  was  subject  to  an 
]injx>rt  duty  of  2s,  per  IK,  as  Coccnlus  IndkeJ 

The  use  of  Cocculus  Indicus  in  medicine  was  advocated  by  Battista 
Jodronchi,  a  celebrated  Italian  physician  of  the  IGth  century,  in  a 
ctate  entitled  De  Baccw  Orienttdibu^.^  In  the  '*Pinax"  Ccasjmr 
iiu  (about  1G60)  states  that  Cocciila:  oj^cimtrmn  "  saepe  racematim 
alls  barren  tes,  hedeni^  corymborum  modo,  ex  Alexandria 
SilferuDtur/' 

ITie  word  Cocculus  is  derived  frum  the  Italian  coecoliLf  signifying  a 


\'-i  -•-{  editioti,  1564,  lib.  ii,  tract  2. 

>  icatir  a  triiO«L  ii.  4(}0. 
^Jm  Jfttlura  StirjMum,  Pjitib,  153^.  lib. 


»  ffiM,  Gen.  Plant,  1586.   1722. 

•  HerbaU,  Lond.  1636.   1548—49. 

T  Th**  Ratrnof  Marchamilzfit,  Loud.  1635. 

*  It  forma  part  of  his  work  Dr  Chrintiann 
(ic  luta  tiudendi  raiionff  Ferrari  le*  1501. 
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small,  berry-like  fruit/  Mattioli  remarks  that  rb  the  Vierries  when  first 
brought  frnni  the  East  to  Italy  liad  no  special  imine,  they  got  to  be 
called  Coccole  di  Ij^iravfe.' 

Description — The  female  fiawer  of  Antoniritf  has  nuniially  5 
ovariv'8  placed  on  a  short  gynophure-  Tlie  latter^  as  it  grows,  becomci* 
raised  into  a  sbdk  about  |  an  inch  long,  articulated  at  the  sumtnit  with 
shorter  stalks, each  Bupporting  a  drupe,  which  is  a  matured  ovary.  The 
purple  drupes  thus  produced  are  1  to  ti  in  number,  of  giblious  ovoid 
form,  with  the  persistent  stigma  on  the  straight  side,  and  in  a  line  with 
the  shorter  stalk  or  carpridiinn.  They  grow  in  a  pendulous  panicle,  a 
foot  or  more  in  length. 

These  fruits  removed  from  their  stalks  and  dried  have  the  asj>ect  of 
little  round  berries,  and  constitute  the  Cocculus  Indicus  of  commerce. 
As  met  with  in  the  market  they  are  shortly  ovoid  or  subreniforni,  ^^  to 
j^  of  an  inch  long,  with  a  blackish,  wrinkled  surface,  aiul  an  obscure 
?*idge  running  round  the  biiek.  The  shorter  stalk,  when  }>resent,  sup- 
ports the  fruit  veiy  obliquely.  The  pericarp,  consisting  of  a  wrinkled 
skin  covering  a  thin  woudy  endocarp,  encloses  a  single  renifonn  seed, 
into  which  the  endoearp  deeply  intrudes.  In  transverse  section  the 
seed  has  a  horse-shoe  form  ;  it  consists  chiefly  of  alViumen,  enclosing 
a  pair  nf  large.,  diverging  lanceolate  cotyledons,  with  a  short  teret<? 
radicle.'' 

The  seed  is  bitter  and  oily,  the  pericarp  tasteless.  The  drug  is  pre- 
ferred when  of  dark  colour,  free  from  stalks,  and  fresh,  with  the  seeds 
well  preserved. 

Microscopic  Structure — The  woody  endoearp  is  built  up  of  a 
peculiar  sclerenchymatous  tissue,  consisting  of  branched,  somewhat 
elongated  cells.  They  are  densely  packed »  and  run  in  various  direc- 
tions, showing  but  small  cavities.  The  parcnchyme  of  the  seed  is  loadefl 
with  crystallized  fatty  matter. 

Chemical  Composition^ P It  rotAfxlv,  a  cry.stallizsdb^  substnnce 
occurring  in  the  seecl  to  the  extent  of  |  to  1  per  cent.,  was  obsen^ed  by 
Boullay,  as  early  as  1812,  and  is  the  source  of  the  poisonous  property 
of  the  dnig.  Pierotoxin  does  tn*t  neutralize  acids.  It  dissoK^es  in 
water  and  in  alkalis ;  the  solution  in  the  latter  reduces  cupric  or  bis- 
mutie  oxide  like  the  sugars,  but  to  a  much  smaller  extent  than  glucose. 
The  alcoholic  solutions  deviate  the  ray  of  polarized  light  to  the  left. 
The  aLjueous  solution  of  pierotoxin  is  not  altered  by  any  mebdlic  salt, 
or  by  tannin,  iodic  acid,  iodohydrargyrate  or  bichromnte  of  potassium 
—in  fact  by  none  of  the  reagents  which  affect  the  alkaloids.  It  may 
thus  be  easily  distingui-shed  from  the  bitter  poisonous  alkaloirls, 
although  in  its  behaviour  with  concentrated  sulphuric  acid  and  bichro* 
mate  of  potassium  it  somewhat  resembles  strychnine,  as  shown  in  IStJT 
by  Kohler. 

Pierotoxin  melts  at  200*  C. ;  iti*  composition,  r'"H^"0*,  as  ascertained 
in   1877  by  Fatenfi6  and  Oglialoro,  is  the  same  as  that  of  everninie, 


I 
I 


I 


*  Frutto  d'alcuni  albeit,  c  truIciUKi  pi  Ante, 
o  earbe  lAlvfttiche,  vmna  cipreeto,  sioepru, 
allorOi  pugtiito[io,  e  lentiBoliJo,  e  simiu.^ — 
Lftt.    biuxa  :    <>r.    Atif>6ipun. —  Vocattolano 


'  Quolcfl  by  J.  J,  von  Tscbttdi,  Dk  Kok 
keJtkCrver  uptl  dot  PikrtttQjrh,  St.  Uftlleit, 
1847, 

*  The  fruit  ■hould  be  tnAccrat<;<1  in  oitler 
to  exiuiune  lU  stractnrc. 
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liydrocoffeYc,  lambelUc  and  veratric  (or  dimethylprotocatechuic  acid — 
see  Semen  Sabadilln?)  acids. 

Pelletier  and  Couerbe  (1833J  obtained  from  the  pericarp  of  Cocculus 
Indicna  two  cry s tall izable^  tasteless,  non-poisonous  substances,  having 
the  same  composition,  iind  termed  respectively  Mevispermine  and 
Parttmfint^j^rmine,  These  bodies,  as  well  as  the  very  doubtful 
amorphous  Ilypopict'oUixic  Acid  of  the  same  chemists,  require  re- 
examination. 

The  fat  of  the  seed,  which  amounts  to  about  half  its  weight,  is  used 
in  India  for  industritd  purposes.  Its  acid  constituent,  formerly  regarded 
as  a  peculiar  substance  under  the  name  of  Stearophanic  or  Anamiriic 
Acid,  was  found  by  Heintz  to  be  identical  with  stearic  acid. 

Commerce — Cocculus  Indicns  is  imported  from  Bombay  and 
Madras,  but  we  have  no  statistics  showing  to  what  extent.  The  stock 
in  the  dock  warehouses  of  Loudon  on  1st  of  December,  IS73,  ^vas  11G8 
packages,  against  2(110  packages  on  the  same  day  of  the  previous  year. 
The  drug  is  mostly  shipped  to  the  Continent,  the  consumption  in  Great 

[Britain  being  very  small 
Uses — ^In  British  medicine   Cocculus    Indicus   is   only  employed 
as  an  ingi^edient  of  an  ointment  for  the  destruction  of  pidieulL     It 
has  been  discarded  from  the  British  Pkarmacopteia^  but  has  a  place 
In  that  of  India, 
froi 


GULANCHA. 

Caulis  et  radix  ThmapOTfv. 


Botanical  Origin — Tino^^ra  cordi/olia  Miers  (Coccidvs  cordis 
fUius  DC),  a  lofty  climbing  shrub  found  throughout  tropical  India 
from  Eumaon  \a\  Assam  and  Burma,  and  from  Concan  to  Ceylon  and 
the  Carnatic.-  It  is  called  in  Hindustani  Qulanvha  ;  in  Bombay  the 
drug  is  known  under  the  name  of  GoolivniL 

History — The  virtues  of  this  plant  w*hich  appear  to  have  been  long 
familiar  to  the  Hindu  physicians,  attracted  the  attention  of  Europeans 
in  India  at  the  early  part  of  the  present  century."  According  to  a  paper 
aubUnhed  at  Calcutta  in  1827,^  the  parts  used  are  the  stem,  leaves,  and 
ot,  which  are  given  in  decoction,  infusion,  or  a  sort  of  extract  called 
SiOt  in  a  variety  of  diseases  attended  with  slight  febrile  symptums, 

O'Shaughness}'  declares  the  plant  to  be  one  of  the  most  valuable  in 
India,  and  that  it  has  proved  a  very  useful  tonic.  Similar  favourable 
testimony  is  borne  by  Waring.  Gulancha  was  admitted  to  the  Bengal 
PharmacojxBia  of  1844.  and  to  the  Fkannacopa'ia  of  India  of  1868. 

Description^ — The  stems  are  perennial,  twining  and  succulent, 
mnmng  over  the  highest  trees  and  thro  wit  jg  out  roots  many  yards  in 
length  which  descend  like  slender  cords  to  the  earth.  They  have  a 
thick  corky  bark  marked  with  little  prominent  tubercles. 


^  Fig,  In  Bflntley  and  THinen,  Mtnl. 
JHants,  {Aft  la 

*  Fleniitig.  Catni.  t>/  Imfian  Med,  FlanU 
(md  J>rvfff,  Cftlcutta,  ISIO,  27. 


■  Qn  tbe  native  drug  called  Outaneha  by 
Rain  Comol  ^hen.^Tran».  of  Med,  and 
Phys.  Soc.  o/CakvUa,  ui.  (1827)  2»5. 
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Aa  found  in  the  bazaars  the  dru^^  occurs  as  short  trans veno  segments 
of  a  cylinilrical  woody  nteni  from  J  of  an  incli  up  to  2  inchen  in 
diameter.  They  exhi bit  a  shrunken  appearance,  eHpeeially  those  derived 
from  the  younger  stems,  and  are  covered  with  a  ymooth,  transkicent, 
shrivelled  bark  which  becomes  dull  and  rugose  with  age.  Many  of  the 
pieces  are  marked  with  warty  prominences  and  the  sciirs  of  adventitious 
roots.  The  outer  layer  which  is  easily  detached  covers  a  slimnken 
pare n chyme.  The  transverse  section  of  the  stem  shows  it  to  be  divided 
by  about  12  to  1  !•  mecluallry  itiys  into  the  same  number  of  wedge- 
shaped  woody  bundles  having  very  large  vessels,  but  no  concentric 
structure.  The  drug  is  inodorous  but  has  a  very  bitter  taste.  The 
root  is  stated  by  0\Shaughnessy*  to  be  lai^e,  soft,  and  spongy. 

Microscopic  Structure- -The  suberous  coat  consists  of  alternating 
layei"s  of  Hat  corky  cells  and  selerenchyme,  sometimes  of  a  yellow 
colour.  The  structure  of  the  centi-al  part  reminds  one  of  that  of 
Cissampdos  Pareira  {[h  28),  like  which  it  is  not  divided  into  concentric 
zones.  The  woody  rays  which  are  sometimes  intersected  by  parenchyme, 
are  surrounded  by  a  luo?5e  circle  of  arched  biindleH  of  liber  tissue. 

Chemical  Composition — No  analysis  worthy  of  the  name  has 
been  made  of  this  drug,  and  the  nature  of  its  bitter  piinciple  is  wholly 
imknown.  We  have  had  no  material  at  our  disposal  sufficient  for 
?hemical  examination. 

Uses — Gnlancha  is  reputed  to  be  tonic,  an ti periodic  and  diuretic. 
According  to  Waring-  it  is  useful  in  mild  forms  of  intermittent  fever,  in 
debility  after  fevei*s  and  otlier  exhausting  diseases,  in  secondary  8y|>hilitic 
affections  and  chronic  rheumatism. 

Substitute — Tivosjxyra  ensfxt  Miers,  an  allied  species  occnrring  in 
Silhet,  Pegu,  Java,  Sumatra,  and  the  Phillipines,  pos.sesses  similar  pro- 
perties, and  is  highly  esteemed  in  the  Indian  Archipelago  as  a  febrifuge. 


BERBERIDE^. 

CORTEX     EERBERIDIS     INDICUS. 

TvdUin  Barbei*f'}j  Bark. 

Botanical  Origin — This  drug  is  allowed  in  the  PAnr7>iarm>Q?fa  of 
India  to  be  taken  indifferently  from  three  Indian  species  of  Berherin^ 
which  are  the  following: — 

1.  Berberis  nrhtata  DC,  a  variable  species  occurring  in  the  temper- 
ate regions  of  the  Himalaya  at  60tK)  t^  10,000  feet  elevation,  also  found 
in  the  Nilghiri  mountains  and  Ceylon/ 

2.  B.  Lyciitm  Royle^  an  ei"ect»  rigid  shrub  found  in  dry,  hot  situa- 
tions of  the  western  part  of  the  Himalaya  range  at  300U  to  ^000  feet 
above  the  sea-leveL 


»  Bmkffal  Dl  \M%  198. 

•  Phdrm,  oj  i.s.  9, 

^  For  rMDArkB  on  tni?  Indiiit  •pedes  of 
Bfrberis,  tee  Hooker  uid  HMMiiaoii^s  Flora 


fmika  <1855),  nliio  Hooker*8  Flora  of  BrUinh 
India,  i.  {inVD  108. 

*  Fig,  in    Bontley    atiJ    Trinien,   Mtd. 
Plants,  part  25. 
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3.  B.  asinika  RoxK — This  species  has  a  wider  distribution  than  the 
last,  being  found  in  the  dry  valleys  of  Bhotan  and  Nepal  whence  it 
stretches  westward  along  the  Himalaya  to  Garwhal,  and  occurn  again  in 
Atfghanistan. 

History— The  medical  practitioners  of  ancient  Greece  and  Italy 
mide  use  of  a  substance  called  Lyemm  (XvKtov)  of  which  the  best  kind 
'was  brought  from  India.  It  was  regarded  as  a  remedy  of  great  value 
in  reatraining  inflammatory  and  other  discharges ;  but  of  all  tlie  uses 
to  which  it  was  applied  the  most  important  was  the  ti-eatment  of 
various  forms  of  ophthalmic  inflammatit>n. 

Lycium  Is  mentioned  by  J)io8corides,  Pliny,  Celsus.  Galen,  and 
Scrilx»nius  Largus;  by  such  later  Greek  writei's  as  Panlus  iEgineta, 
iEtius,  and  Oribasins,  as  well  as  by  the  Arabian  physicians. 

The  author  of  the  Peviplus  of  the  Erythroan  Sea  who  pi-obably 
lived  in  the  1st  century,  enumerates  Xukio^  as  one  of  the  exports  of 
Barbarike  at  the  uiouth  of  the  Indus,  and  also  names  it  along  with 
IWellium  and  Costus  among  the  commodities  brought  to  Barygaza: — 
and  further,  lycium  is  mentioned  among  the  Indian  drugs  on  which 
duty  was  levied  at  the  Roman  custom  house  of  Alexandiia  about  A.D. 
176—180.* 

An  interesting  proof  of  the  esteem  in  which  it  was  held  is  afforded 
by  some  singular  little  vases  or  jars  of  which  a  few  specimens  are  pre- 
served in  collections  of  Greek  antiquities.'  These  vases  were  made  to 
contain  lycium^  and  in  tliem  it  was  probably  sold  ;  for  an  inscription  on 
the  vessel  not  only  gives  the  name  of  the  drug  but  also  tbat  of  a  person 
who,  we  may  presume,  was  either  the  seller  or  the  inventor  of  the 
composition.  Thus  we  have  the  Lycium  of  Jason^  of  ^fifsallJiy  and  of 
Henn^h^us,  The  vases  bearing  the  name  of  Jason  wore  found  at  Taren* 
turn,  atid  there  is  reason  to  believe  that  that  marked  llfracleus  was 
from  the  same  locality.  Whether  it  was  so  or  not,  we  know  that  a 
certifcin  Hemclides  of  Tarentum  is  mentioned  by  Celsus'  on  account  of 
hi»  method  of  treating  certain  diseases  of  the  eye;  and  that  Galen  gives 
formuJfe  for  ophthalmic  medicines^  on  the  authority  of  the  same 
jierson. 

Innumerable  conjectures  were  put  forth  during  at  least  three  centuries 

to  the  origin  and  nature  of  lycium,  and  especially  of  that  highly 
Iteemed  kind  that  was  brought  from  India, 

In  the  year  1833,  Royle*  communicated  to  the  Linnean  Society  of 
Ijondon  a  paper  proving  that  the  Indian  Lycium  of  the  antticnts  was 
identical  with  an  extract  prepared  from  the  w(H>d  or  root  of  several 
species*  of  BrrhfrtH  growing  in  Northei^n  India,  and  that  this  extract, 
well  known  in  the  Ijazaai^s  as  Rmoi  or  Rusof,  was  in  common  use  among 
the  natives  in  various  forms  of  eye  disease.*     This  substance  attracted 


^  Vincent,  Commtre^  and  Kavhjation  of 
Oir  .tnri/-7*  in  tkt  Jtuiiitn  Oceatif  ii.  (1807) 


by  IT 


f  theae  veswk  were  published 

^    Simptoii  ill  ao  interesting  piiper 

iSVtitlet!  iVo£#'i  on  bovic  anriruf  iirrri'  vndiral 

'  f  which  we 

I  Monthtt/ 

i)  *24^  also 


Phurm^Jmirn,  mm.  {l^^j  *ili*. 


^  Lib.  \ii.  c.  7. — '^<^«  al»o  Cielhis  Aure- 
Imnua,  De  nmrbh  rhronicis  (Haller^a  ed, )  lib. 
I.  c.  4,  lib.  iii.  c.  S. 

*  CatAplosmata  lippientiam  quibua  usui  e«t 
Heracbdos  Tarentmus— GaJen,  fJr  i'omp. 
Mfji.  i^ei\  hroft^  lib,  iv.  (p.  153  in  Venice 
edit,  of  1626). 

*  On  the  Lycium  of  Dioaooridea. — Linn. 
Tram,  xvii.  (iaT7)  S3* 

^  It  is  interttifcing  to  Hud  tbat  two  of  the 
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considerahle  notice  in  India,  and  tliough  its  elRcac}^  pf*r  m^  seemed 
fjoestionablc,  it  was  administered  with  Wneiit  as  a  tonic  and  febrifuge.^ 
But  the  ru^9ot  of  the  natives  being  often  badly  prepared  or  adulterated, 
the  bnrk  of  the  root  has  of  late  been  used  in  its  place,  and  in  consequence 
of  its  acknowledged  efficacy  has  been  admitted  to  the  Pharmm'opo'ifi 
of  India. 

Description*^ In  B.  asiatiixi  (the  only  specica  we  have  examined) 
the  roots  which  are  thick  and  woody,  and  internally  of  a  bright  yellow, 
are  covered  with  a  thin,  brittle  bark.  The  bark  has  a  light- brown 
corky  layer,  beneath  which  it  appears  of  a  darker  and  gieeiiish -yellow 
line,  and  corai)oscd  of  coarse  fibres  ronning  longitudinally.  The  inner 
surface  has  a  glistening  ajipearance  by  reason  of  Jine  longitudinal 
striFB,     The  bark  is  inodorous  and  very  bitter. 

Chemical  Composition.— Solly  *  pointed  out  in  184-3  that  the  root- 
bark  of  the  Ceyloo  V^jrberr}^  [R  aristafa]  contfiins  the  same  yellow 
colouring  matter  as  the  barberry  of  Europe.  L.  W.  Stewart*  extracted 
Berber  ine  in  abundance  from  the  Iwirberry  of  the  N  ilk  bin  Hills  and 
Northern  India,  and  presented  specimens  of  it  to  one  of  ns  in  1805. 

The  root-bark  of  Berber  in  vulgftris  L.  was  found  by  Polex  (183f^)  to 
contain  another  alkaloid  named  ()xiffjcanthhie,  which  forms  %vith  acids 
colourless  crystal  I  izable  salts  of  bitter  taste,* 

Uses.^ — The  root-bark  of  the  Indian  barbeiries  administered  as  a 
tincture  1ms  been  found  extremely  useful  in  India  in  the  treatment  of 
fevers  of  all  types.  It  has  also  been  given  with  advantage  in  diarrhoaa 
and  dyspepsia,  and  as  a  tonic  for  general  debility.  In  the  collection  of 
the  C*hinese  customs  at  Paris,  in  1878,  the  root- barks  of  Berberia 
Lifcium  and  B,  ehhievsis,  from  the  province  of  Shen-si^  w^ere  likewise 
exhibited  (No,  1,823)  as  a  tonic. 


I 
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RHIZOMA    PODOPHYLLI, 
Ihtdix  podojyhyUi;   Podophyllum  Moot, 

Botanical  Origin — Podophyllum  pel  hit  am  h.,  a  perennial  herb 
growing  in  moist  shady  situations  throughout  tlie  eastern  side  of  the 
North  American  continent  from  Hudson^s  Bay  to  New  OrleaoB  and 
Florida. 

The  stem  about  a  foot  high,  bears  a  large,  solitary,  white  flower, 
rising  from  between  two  It-aves  of  the  size  of  the  hand  composed  of 
5  to  7  wedge-sha|>ed  divisions,  soniewhat  lobed  and  toothed  at  the 
apex.  The  yellowish  pulpy  fruit  of  the  size  of  a  pigeon's  egg  is 
slightly  acid  and  is  sometimes  eaten  under  the  name  of  May  Apple, 
The  leaves  partake  of  the  active  properties  of  the  root 

History^The  virtues  of  the  rhizome  as  an  anthebninthic  and  emetic 


n  Allies  for  l^ium  given  by  Ibn  Bay  tar  in 
the  1 3tli  cGntury  are  precisely  thcmo  under 
which  ruwt  w'met  with  itt  the  IndiiMi 
bm«Mrt  «t  the  pn?fletit  iky. 

*  The  nstiTei  »pply  it  in  com  hi  nation 
with  alttro  and  opium. 


-  O'ShAUghneMV,   BmoqI   DhpernaUmi 
(1S42)  203-206. 

*  Pfuinn,  Journ.  vii.  {1856)  303. 

*  Umelin.  ChemUtry,  xvii.  (1866)  197. 
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bavc  been  long  known  to  the  Indians  of  North  America.  The  plant 
wn&  fi^ired  in   1731   by  Catesby^  who  remarks   that  its  root   is  an 

i^cellent  emetic.  Its  cathartic  properties  were  noticed  by  Schupf^ 
Barton'  and  have  been  commented  upon  by  many  subsequent 

rnters.  In  1820,  podophylhim  was  introduced  into  the  United  States 
^harnnacoixjeia,  and  in  1804  into  the  Jitttish  Phannat'opcela.  Hodg- 
son published  in  1832  in  the  JuunuU  of  the  F/tiladelphia  College  of 
fjPhfirTtuu-}/*  the  first  attempt  of  a  chemical  examination  of  the 
rhizome,  which  now  furnishes  one  of  the  most  popular  jiurgatives,  the 

-called  Podophyllin,  manuiactiired  on  a  large   scale   at   Cincinnati 

id  in  other  places  in  America,  as  well  as  in  England. 

Description — The  drun^  consists  of  tlie  rhizome  and  rootlets.  The 
former  creeps  to  a  length  of  several  feet,  but  as  imported  is  mostly  in 
somewhat  flattened  pieces  of  1  to  8  inclies  in  length  and  2  to  4  lines  in 
longest  diameter :  it  is  marked  by  knc^tty  juints  showing  a  depressed 
scar  at  intervals  of  a  few  inches  w^hich  marks  the  place  uf  a  fallen 
~BtenL  Each  joint  is  in  fact  the  growth  of  one  year,  tlie  teriiiinal  bud 
eing  enclosed  in  papery  brownish  sheaths.  Sometimes  the  knots 
produce  one,  two,  or  even  three  lateral  buds  and  the  rhozime  is  bi-  or 
tri-furcate.  The  reddish-brown  or  grey  surface  is  obscurely  mjirked 
at  intervals  by  obliiiue  wrinkles  indicating  the  former  attachment  of 
rudimentary  leaves.  The  rootlets  are  about  A  a  line  thick  and  arise 
from  Ixjlow  the  knots  and  adjacent  parts  of  the  rhizome,  the  internodal 
"Bpace  being  bare.  They  arc  brittle,  easily  detached,  and  commonly  of 
ia  paler  colour.  The  rhizome  is  mostly  smooth,  bot  some  of  the 
branched  pieces  are  deeply  furrowed.  Both  rootstock  and  rootlets 
have  a  short,  smooth,  mealy  fracture  ;  the  transverse  section  is  white, 
exhibiting  only  an  extremely  small  corky  layer  and  a  thin  simple 
circle  of  about  20  to  40  yellow,  va*3cular  bundles^  enclosing  a  central 
pith  which  in  the  larger  pieces  is  often  2  lines  in  diameter. 

The  drug  has  a  heavy  narcotic,  disagreeable  odour,  and  a  bitter,  acrid, 
,  naoseous  taste. 

Microscopic     Structure — The  vascular  bundles  are  composed  of 

'  spiral  and  scalariform  vessels  inteiTfiiixed  with  cambial  tissue.     From 

each  bundle  a  narrow-ttssued,  wedge-  or  crescent-shaped  liber-bundle 

projects  a  little  into  the  cortical  layer.    This,  as  well  as  the  pith,  exhibits 

thin- walled   cells.      The   rootlets   are   as    usual   of  a   different 

I  structure,  their  central  part  consisting  of  one  group  of  vascular  bundles 

more  or  less  scattered,*     The  jmrenchymatous  cells  of  the  drug  are 

,  loaded  with  starch  granules  ;  some  also  contain  stellate  tufts  of  oxalate 

I  of  calcium. 

Chemical    Composition — The  active  principles  of  podophyllum 

[txiiit  in  the  resin,  which  according  to  Squibb*  is  best  prepared  by  the 

med  rt-itercolation.     The  powdered  drug  is  exhausted  by 

ich  is  made  to  percolate  through  successive  portions.     The 


i  y.>,    n:-.f   ^j/Carolinu,  I  tab.  24. 
*  '  ^*/.   Anmric.  Erlangse,   1787, 

k  bt>  r  was  phystci&n  to  G^rttmn 

itm-  Hi  theXVar  of  Independence. 
/' ,',  -in  Esjuat/  on  Mat,  Med,  Kif 


^  Vol.  ill.  273. 

*  Figured  by  Power,    Froc.  American 
Phar.  A»90C,,  1877.  420—433. 

*  Amfrican  Joum*  of  Pharm.  xW.  (186S) 
1—10. 
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strong  tincture  thus  obtahied  is  slowly  poured  into  a  large  quantity  of 
water  acidulated  witli  hydrochloric  acid  (one  measure  of  acid  to  7U  of 
water),  and  the  precipitated  resin  dried  at  a  temperature  not  exceeding 
32**  G.  The  acid  is  used  to  facilitate  the  suhsideuce  of  the  pulverulent 
resin  which  according  to  Maiscli  settles  down  but  very  slowly  if  preci- 
pitated by  cold  water  simply,  and  if  thrown  down  by  hot  water  fuses 
into  a  dark  brown  cake.  The  resin  re-dissolved  in  alcuhol  and  again 
precipitated  by  acidulated  water,  after  thorough  wasliiug  with  distilled 
water  and  finally  drying  over  sulpliuric  acid,  amounts  to  about  2 
per  cent. 

Resin  of  podophyllum  is  a  light,  brownish-yellow  powder  with  a 
tinge  of  green,  devoid  of  crystalline  appearance,  becoming  darker  if 
exposed  to  a  heat  above  32°  C,  and  having  an  aerid,  bitter  taste; 
it  is  veiy  incorrectly  called  PwloiJiifUin.  The  product  is  the  sann; 
whether  the  rhizome  or  the  rootlets  are  exclusively  em[4oyed.*  It  is 
soluble  in  caustic,  less  freely  in  carbonated  alkalis,  even  in  ammonia, 
and  is  precipitated,  apparently  without  alteration,  on  addition  of  an 
acid.  Ether  separates  it  into  tw^o  nearly  equal  (jortions,  the  one  soluble 
in  the  menstruuiu,  the  other  not,  but  both  energetically  yjurgative. 
From  the  statements  of  Credner^  it  api>ears  that  if  caustic  lyt'  is 
shaken  witli  the  ethereal  solution,  about  half  the  resin  combines  with 
the  potash,  while  tlie  other  half  remains  dissolved  in  the  ether.  If  an 
acid  is  added  to  the  potassic  solution  a  red-brown  precipitate  is  produced 
which  L3  no  longer  soluble  in  ether  nor  possessed  of  juirgative  power. 
According  to  Credner,  the  body  of  greatest  purgative  activity  was 
precipitated  by  ether  from  an  alcoholic  solution  uf  crude  ptidophyliin. 

By  exhausting  the  rt-sin  w^ith  boiling  water,  Power  found  that  finally 
not  more  than  20  jier  cent,  uf  the  resin  remained  undissolved.  By 
melting  the  crude  resin  with  caustic  soda,  a  little  protocatechuic  acid 
was  obtained. 

F.  F.  Mayei'*  of  New  York  stated  podoi>hyllum  to  contain^  beside  the 
resin  already  mentioned,  a  lai'ge  proportion  of  Berhvrht*;  a  Cidourless 
alkaloid,  an  odoriferous  principle  which  might  be  obtained  by  suVJinia- 
tion  in  coloin*less  scales,  and  finally  >Sffyx>?n'>L  From  all  tliese  Iwdies 
the  resin  as  prepared  by  Power,*  w&h  ascertained  by  him  to  he  destitute  : 
he  esj)ecially  proved  the  absence  of  berberine  in  Podophyllum. 

Uses-^Podophyllum  is  only  em  ployed  for  tlie  prej>aration  of  the  resin 
(Iksiiia  Podophylli)  which  is  now  much  prescribed  as  a  purgative. 


*  SAttAclcrii  iuAm.  Journ.  qfPfiarm,  xvL 
75. 

>  Ufber  Podop/tyllin  {DiMertathn)^  (Jie«- 


*Am.  Journ,  qf  Pharmatif^  xxuv.  ilSfiS) 
l>7. 

*  L.  cit, ,  alBO  A  m.  Journ.  of  Phurm.  { 1878) 
370. 
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FU/rcM  Rhmadcm :  Red  Poppy  Pttala ;  F. 

Klatachrosefti. 


Fleura  de  Cuqiulicot ;  0. 


Botanical  Origin — Pujntver  Wiwaah, — The  common  Red  Poppy  or 

Corn  Rose  is  an  aimual  lierb  foiiiul  in  fields  throughout  the  greater 

j^tfU't  of  Europe  often  in  extreme  abundance.     It  ahnoiit  always  occui^ 

I  a3  an  accompaniment  of  cereal   crops,  frequently  disappearing  when 

[  this  cultivation  is  given  ujj.     It  ia  plentiful  in  England  and   IrehimJ, 

I  but  less  BO  in  Scotland ;  is  found  abunditotly  in  Central  and  Southern 

Europe  aod  in  Asia  Minor,  whence    it  extends  as  far  as   Abyssinia, 

Palestine,  and  the  banks  of  the  Eupb rates.     But  it  does  not  occur  in 

I  India  or  in  North  America. 

From  the  evidence  adduced  by  De  Candolle'  it  would  appear  that 
*  the  plant  is  strictly  indigenous  to  Sicily,  Greece,  Dalinatia,  and  pussibly 
I  the  Caucasus. 

History — Pajxtver  lUitens  was  known  to  the  ancients, though  doubt- 
it  was  often  confounded  with  P.  dubium  L.  the  flowers  of  which  are 
ber  smaller  and  paler.    The  petals  were  used  in  pharmacy  in  Germany 
In  the  15th  century.^ 

Description^The  branches  of  the  stem  are  upright,  caeh  terminat- 
ing in  a  conspicuous  long-stalked  flower,  from  which  as  it  opens  the 
tsvci  sepals  fall  off.  The  delicate  scarlet  petals  are  four  in  number, 
tran^sversely  elliptical  and  jtttached  below  the  ovary  Vjy  ver^^  short,  dark- 
violet  claws.  As  they  are  broader  than  long,  tlieir  edges  overlap  in  the 
expanded  flower.  In  the  bud  they  are  irregularly  cruniplerl»  but  w^hen 
unlblded  are  smooth,  lustiouis,  and  unctuous  to  the  touch.  They  fall  ofl* 
very  quickly,  shi-ink  up  in  drying,  and  assume  a  brownish- violet  tint 
even  when  dried  with  the  utmost  c^re.  Although  they  do  not  conbiin 
a  milky  juice  like  the  green  jiarts  of  the  plant,  they  have  while  fresh  a 
strong  narcotic  odour  and  a  faintly  bitter  taste. 

Chemical  Composition — The  most  important  constituent  of  the 
petab  is  the  colouring  matter,  still  but  xery  imperfectly  known. 
According  to  L.  Meier  (1846)  it  consists  of  two  acids,  neither  of  which 
could  be  obtained  other  than  in  an  amorphuus  state.  The  colouring 
matter  is  abun<lantly  taken  up  by  water  or  sjiirit  of  wine  but  nut  by 
ether.  The  aqueous  infusion  is  not  precipitated  by  idum,  but  yieltls  a 
y  violet  precipitate  with  acetate  of  lead,  and  is  coloured  blackish- 
rn  hy  ferric  salt»s  or  by  alkalis. 

The  alkaloids  of  ojiiuni  cannot  be  detected  in  the  petals.  Attfield 
in  particular  has  examined  the  latter  (1873)  for  morpnme  but  without 
obtaining  a  trace  of  that  body. 


I  Oiogr.  hoianifjue,  ii.  (1855)  649. 
f  IHorea  PapAvens  nibri— in  the  liat  of 
Lhs  pbjirttukceutiai]   dhop  of   the  towu  of 


KiirtJlingeiK     Se^j  Htlckigcr,  in  the  Archiv 
der  Pharm.  211  (1877)  97*  No.  62. 
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The  milky  juice  of  the  lierb  and  capsules  has  a  narcotic  odoni^MJ 
appears  to  exert  a  dLstiDctly  sedative  action.  Hesse  obtained  fro  _ 
them  (186r>)  a  colourless  crystal liisable  substance.  likieadine,  C^^H'^NO', 
of  weak  alkaline  reaction.  It  is  tasteless,  not  poisonous,  nearly  insoluble 
in  water,  alcohol,  ether,  chloroform,  benzol,  or  aqueous  ammonia,  but 
dissolves  in  weak  acids.  Its  solution  in  dilute  sulphuric  or  hydrochloric 
acid  acquires  after  a  time  a  splendid  red  colour,  destroyed  by  an  alkali 
but  reappearing  on  addition  of  an  acid.  Hesse  further  believes  (1S77) 
the  milky  juice  to  contain  meconic  acid. 

Uses — Red  Poppy  petals  are  employed  in  pharmacy  only  for  the  sake 
of  their  fine  colouring  matter.  They  should  be  preferred  in  the  fresh 
state. 


CAPSULiE    PAPAVERIS. 


FructuH  Papaveria;  Poppy  CajjsultSf  Poppy  Heads;  F.  Capdulea  ou 
Tetes  de  Pavot ;   G.  MohnkajMeln, 

Botanical  Origin— Pajxiver  som/niferuDi  L.  Independently  of  the 
garden-forois  of  this  uni%^ej'sally  known  annual  plant,  wc  may,  following 
Boissier/  distinguish  three  principal  varieties,  viz.  i— 

a-  setigerum  (P.  setigeriun  DC),  occurring  in  the  Peloponnesus, 
Cyprus,  Corsica  and  the  islands  of  Hieres,  the  truly  wild  form  of  the 
plant  with  acutely  toothed  leaves,  the  lobes  sharp-pointed,  and  each 
terminating  in  a  bristle.  The  leaves,  peduncles,  and  sepals  are  covered 
with  scattered  bristly  hairs,  and  the  stigmata  are  7  or  H  in  number. 

j9.  ijlabrum — Capsule  subglobular,  stigmata  10  to  12.  Chiefly  cul- 
tivated in  Asia  Minor  and  Egypt 

y.  album  (P.  ojicinale  Gmelin) — has  the  capsule  more  or  less  egg- 
shaped  and  devoid  of  apertures.     It  is  cultivated  in  Persia. 

Besides  the  differences  indicated  above,  the  petaLs  vary  from  white 
to  red  or  violet,  with  usually  a  dark  purplish  spot  at  the  base  of  each.' 
The  seeds  also  vary  from  white  to  slate-coloured. 

History — The  poppy  has  been  known  from  a  remote  period  through- 
out the  eastern  countries  of  the  Mediterranean,  Asia  Minor,  and  Central 
Asia,  in  all  which  regions  its  cultivation  is  of  very  ancient  date.^ 

Syrup  of  poppies,  a  medicine  still  in  daily  use,  is  recommended  as  a 
sedative  in  ciitaiTh  and  cough  in  the  writings  of  the  younger  Mesne  (ob, 
A.D.  1015)  who  studied  at  Bagdad,  and  subseqitently  resided  at  Cairo  as 
physician  to  the  Caliph  of  Egypt,  Their  medicinal  use  seems  to  have 
reached  Europe  at  an  early  period,  for  the  Welsh  *'  Physicians  of 
Myddvai'*  in  the  ISth  century  already  stated:*  "Poppy  heads  bruised 
in  wine  will  induce  a  man  Uy  sleep  soundly."  They  even  prepared 
pills  with  the  juice  of  poppy,  which  they  called  opiiinL  In  the  Ricet' 
tario  Fwreiitinv  (see  Apfjcndix  R)  a  formula  is  given  for  the  ayruji 


1  Flora  OriadalU,  I  (1867)  lift. 

'  EDgltah  growers  prefer  ft  whiU-fiowertd 

■  Kir  further  p*rticuUr«  consuH  Ritter, 
Enlkundt  raw  Atien^  vi.   (1S43|  1T<^  etc.  ; 


Unger,  Boianiscke  Strri/tUge  a%fdtm  Otbkie 

der  CuUtirgtAchkhtt,  '\i.  (1857)  46, 

*  Mfddi/ifon  Mifddjaly  LlaudoTerj,  1861, 
50.  21G.  400. 
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9yroppo  di  PajHZvern  s&mplici  di  Mesne ;  in  the  first  pharmacopiiiia 
of  the  Londun  College  (1C18),  the  mediciDe  is  prescribed  as  Syrnjnie 
de  Meconio  Mesiue. 

Description— The  fruit  is  furmed  by  the  union  of  8  to  20  carpets, 
the  edges  of  which  are  turned  inwards  and  project  like  partitions 
towards  the  interior,  yet  without  reaching  the  centre,  so  that  the  fruit 
is  really  one-celled.  In  the  unripe  fruit,  the  sutures  of  tlie  cari>els  are 
distinctly  visible  externally  as  shallow  longitudina]  stripers. 

The  fruit  m  crowned  with  a  circular  disc,  deeply  cut  into  angular 
ridge-like  stigmas  in  number  equal  to  the  carpels jj>rojec ting  in  a  stellate 
manner  with  short  obtuse  lobes,  Kacli  carpel  opens  immediately  below 
the  disc  by  a  pore,  out  of  which  the  seeds  may  be  ahaktjn  ;  but  in  some 
varieties  of  poppy  the  carpel  presents  no  aperture  even  when  fully  ripe. 
The  fruit  is  globular,  sometimes  flattened  below,  or  it  is  ovoid ;  it  is 
contracted  beneath  into  a  sort  of  neck  immediately  alwjve  a  tumid  ring 
at  its  point  of  attachment  with  the  stalk.  Grown  in  rich  moist  ground 
in  England,  it  often  attains  a  diameter  of  three  inches,  which  is  twice 
that  of  the  capsules  of  the  opium  poppy  of  Asia  Minor  or  India.  While 
growing  it  is  of  a  pale  glaucous  green»  but  at  maturity  becomes  yel- 
lowish brown,  often  marked  with  black  spots.  The  outer  wall  of  the 
pericarp  is  smooth  and  hard;  the  rest  is  of  a  loose  texture,  and  while 
green  exudes  on  the  slightest  puncture  an  abundance  of  bitter  milky 
juice.  The  interior*  surface  of  the  pericarp  is  rugose,  and  niinutely  and 
beautifully  striated  transversely.  From  its  sutures  sjning  thin  and 
brittle  placentje  directed  towards  the  centre  and  bearing  on  their  per- 
pendicular faces  and  edges  a  vast  number  of  minute  reniform  seeds. 

The  unripe  fruit  has  a  narcotic  odour  which  is  destroyed  by  drying; 
and  its  bitter  taste  is  but  partially  retained. 

Microscopic  Structure — ^Tlie  outer  layer  consists  of  a  thin  cuticle 
exhibiting  a  large  number  of  stomata  ;  the  epidermis  is  formed  of  a  row 
of  small  thick-walled  cells.  Fragments  of  these  two  layers,  which  on 
the  whole  exhibit  no  striking  peculiarity,  are  always  found  in  the  resi- 
due of  opium  after  it  has  been  exhausted  1  ly  water. 

The  most  interesting  part  of  the  constituent  tissues  of  the  fruit  is 
the  system  of  laticiferous  vessels,  which  is  of  an  t^xtremely  complicated 
nature  inasmuch  as  it  is  composed  of  various  kinds  of  cells  intimately 
interlaced  so  as  to  form  considerable  bundles.*  The  cells  containing 
the  milky  juice  are  larger  but  not  so  much  branched  as  in  many  oiLer 
plants. 

Chenitcal  Composition — The  analyses  of  poppy  heads  present 
discrepant  results  with  regard  to  morphine.  Merck  and  Winckler 
iletected  it  in  the  ripe  fruit  to  the  extent  of  2  per  cent,  and  it  has  ahu 
been  found  by  Groves  (1854)  and  by  Deschamps  dAvallon  (li^64). 
Other  chemists  Imve  been  unable  to  tind  it. 

In  recent  pharmacopoeias  po[»py  heails  are  directed  to  be  taken 
^vious  to  complete  maturity,  and  both  Meurein  and  Anbergier  have 
Dwn  that  in  this  stat^3  they  are  richer  in  morphine  than  when  more 
advanced.      Deschamps   d'Avallon  found   them  sometimes  to  contain 


*  For  imrticuJ&ra   aee  Trecul,  Ann.   dcs 
iS^fnee^  ytH,  \\  (1866)  49  ;  b}bo  Fliickiifer, 


(Mttidlayen  der  PharmaceuU^tcJun  WaartH- 
kunde,  1873.  45. 
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oarcotint'.  Hvj  also  tibtained  uiucilage  perceittible  by  neutral  acetate* 
of  lead,  ariiinyiiium  salts,  nieconic,  tarUiric,  aud  citric  acid,  the  ordinary 
iiiineral  acids,  wax,  and  lastly  two  new  crystalline  bodiiis,  Pa}Kivet*in, 
atid  P(j  pave  rapine.  Tlie  former  h  not  identicul  with  Merck  s  alkaloid 
of  the  same  name ;  although  nitrugeuons  and  bitter,  it  has  an  acid 
reaction  (0,  yet  does  Dot  combine  with  basea.  It  yields  a  blue  precipi- 
tate with  a  solution  of  iodine  in  iodide  of  potai^sium. 

Pa[javerosirie  on  the  other  hand  is  a  base  to  which  sulphuric  acid 
imparts  a  violet  colour,  chauging  to  dark  yellowish-red  ou  addition  of 
uitric  acid. 

In  ripe  poppy  Iieads,  Hesse  (1866) found  IUt€eadine.  Groves  in  1S54 
somewhat  duubtfidly  aotioniiced  the  presence  of  Codeine^  Fricker  ^ 
^atatt;d  to  have  obtained  from  the  capsules  0  10  per  cent,  of  alkaloid, 
*^and  Krause  -  was  able  to  prove  the  luesence  of  tniccs  of  morphine, 
narcotine,  and  meconic  acid.  Ripe  poppy  capsules  (seeds  removed) 
dried  at  100  0.  atfbrded  us  14'2S  per  cent  of  ash,  consisting  chiefly 
of  alkaline  chlorides  and  sulphates,  with  but  a  small  quantity  of 
phosphate. 

Production — Poppies  are  grown  for  medicinal  uses  in  many  jmrts 

uf  England,  mostly  on  a  small  scale-  The  lai*ge  and  tine  fruits  {|>oppy 
heads)  are  usually  sold  entire;  the  smaller  and  less  slightly  are  broken 
and  the  seeds  having  been  remov^ed  are  supplied  to  the  druggist  for 
pharmaceutical  pretmrations.  The  directions  of  tlte  pliarmacofxeia  as 
to  the  fruit  being  gathered  wliun  "  nearly  ripe  '*  does  not  appear  to  be 
much  regarded. 

Uses — In  the  form  of  syrup  and  extract,  poppy  heads  are  in  com- 
mon us«  as  a  sedative,  A  hot  decoction  is  often  externally  applied  as 
an  anodyne. 

In  upj)er  India  an  intoxicating  liquor  is  jjrepared  by  heating  the 
capsules  of  the  pnppy  with  jaggheiy  and  water/ 


OPIUM. 


Botanical  Origin — Papaver  ^omnifermm  L„  see  preceding  article. 

History* — The  medicinal  properties  of  the  milky  juice  of  the' 
popf))^  have  been  known  from  a  remote  period.  Thcophrastus  w^ho 
lived  in  the  beginning  of  the  ^rd  century  hx\  was  acquainted  with  the 
iBubstance  in  question,  under  the  name  of  UriKmioy,  The  investigations 
[>f  Unger  (18.57;  see  Ca^tsula^  PttiKtverlB,)  have  failed  to  trace  any 
acquaintance  of  ancient  Egypt  with  opium.  ^ 

Scribonius  Largus  in  his  Comjjtml tones  Medicamenionim^  {circa 
A*n,  40)  notices  the  method  of  procuring  opium,  and  points  out  that  the* 
triip  drug  is  derived  from  the  capsules,  and  not  from  the  foliage  of  the 
plant 


*  Dr.ifeti4iorff'a  JaJwtnyricht^  1874.  148. 
s  Arrhiv  d^r  Pluxrnu  204  (1874)  507. 

*  Catal  IfuL  I>rj>arint,  Inirmat  ExhiU* 
Hon.    1862.    No,  742. 

*For  more  psriicuUn    noo  Dr.    Rice'a 
l<»ruod  notM  in  yew  Htm^ies,  K«w  York, 


1876|  2211,  rcpniiiod  in  Fhaj-m,  Jonm,  vii. 
12  Bee,  1876;  23  June  1877),  pp.  452  adc] 
1041. 

^  Bkl.  iknihold,  Anfeut  17S6,  c.  iiL  aeot. 
22. 


• —   '    '^- 


OPIUM. 


43 


About  the  year  77  of  the  same  century,  Dioacorides*  plainly  distin- 
lished  the  juke  of  thu  capsules  under  the  name  of  otto^  from  an 
tract  of  tlie  entire  plant,  fXfjK(iv€iop,  which  he  regarded  as  much  les^ 
active.  He  described  exactly  how  the  capsules  should  be  incised,  the 
performing  of  which  operation  he  designated  by  the  verb  oTrltciu,  We 
may  infer  fi'om  these  statements  of  Dio^eorides  that  the  cullection  of 
opium  was  at  that  early  period  a  branch  o{  industry  in  Asia  Minor. 
The  same  authority  al hides  to  the  adult^U'ation  of  the  dnjg  with  the 
milky  juices  of  Glauciuift  and  Litcttuut,  and  with  gum. 

Pliny"  devotes  some  space  to  an  account  of  Opion,  of  which  he 
describes  the  medicinal  use.  The  drug  is  repeatedly  mentioned  as 
Lacrima  papaveris  by  Celaus  in  the  1st  century,  and  more  or  less 
pai'ticularly  by  numerous  later  Latin  authors.  During  the  classical 
period  of  the  Roman  Em[)jre  as  well  as  in  the  early  middle  ages,  the 
only  sort  of  opium  known  was  that  of  Asia  Minor. 

The  use  ot  the  drug  w^as  transmitted  by  the  Ai-abs  to  the  nations  of 
the  East,  and  in  the  fii^t  instance  to  the  Persians.  Froni  the  Greek 
word  oTTOf,  juice,  was  formed  the  Arabic  word  Afymi,  which  has  found 
its  way  into  many  Asiatic  languages.' 

The  introduction  of  opium  into  India  seems  to  have  been  connected 
with  the  spread  of  Islanusni,  and  may  have  been  favoured  by  the 
Mabommedan  prohibition  of  wine.  The  earliest  mention  of  it  as  a 
production  of  that  country  occurs  in  the  travels  of  Barbosa*  who  visited 
Calicut  on  the  Malabar  coast  in  1511.  Among  the  more  valuable  drugs 
the  prices  of  which  he  quotes,  opium  occupies  a  prominent  place.  It 
was  either  imported  from  Aden  rjr  Cam  bay,  that  from  the  latter  yilaee 
being  the  cheaper,  yet  w  orth  thrue  or  four  times  as  much  as  camphor 
or  Ijemsoin. 

Pyres*  in  his  letter  about  Indian  drugs  to  Manuel,  king  of  Portugal, 
w^ritten  from  Cochin  in  1510,  speaks  of  the  o|)iuni  of  Egypt,  that  of  ] 
Ounb&y  and  of  the  kingdom  of  Cofts  {Kus  Bahar,  8.W.  of  Bhotim)  in 
BenguL  He  adds  that  it  is  a  great  article  of  merchandize  in  these 
parts  and  fetches  a  good  price; — that  the  kings  and  lords  eat  of  it, 
and  even  the  common  people,  though  not  so  much  because  it  costs 
dear. 

Garcia  d'Oita'  infonns  us  that  the  opium  of  Cam  bay  in  the  middle 
of  the  16th  century  was  chiefly  collected  in  Malwji,  and  that  it  is  soft 
|id  ytdlowisli.  That  from  Aden  and  other  places  near  the  Erythrean 
is  black  and  hard.  A  superior  kind  was  imj^orted  from  t^airo, 
^kgreeing  as  Gar<;ia  supposed  with  tlie  opium  of  the  ancient  Thebaid,  a 
district  of  Upper  Egypt  near  the  modern  Karnak  and  Lukson 

In  India  the  Mogul  Government  uniformly  sold  the  opium  monopoly, 
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^Jouni.  de  Soc.  Pfuirm.  LmiL  ii.  (1838)  3G. 
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and  the  East  India  Comi>aijy  followed  their  example,  reserving  to  itsel 
the  sale  ri^ht  of  cnltivating  the  [foppy  and  selHug  the  opium. 

(Ipium.  thebaic um  was  meiitiuoed  by  Si ui on  Jaimeiisis,^  physician 
to  Pope  Nicolas  IV.  (a.d.  1288-92),  \vho  also  alludes  to  jncartiiaju  as 
the  dried  juice  of  the  pounded  capsules  and  leaves.  Prosper  Alpinus,^ 
who  visited  Egyjit  in  1580-83,  states  that  opium  or  meconium  was  in 
his  time  prepared  in  the  Thebaid  from  the  expressed  juice  of  poppy 
heads. 

The  German  traveller  Kampfer,  who  visited  Persia  in  1685,  describes 
the  various  kinds  of  opium  prepared  in  that  country.  The  best  sorts 
Were  flavoured  with  nutmeg,  cardamom,  cinnamon  and  niaee,  or  simply 
with  saftron  and  ambergris.  Such  compositions  were  called  Theriaka, 
and  were  held  in  great  estimation  during  the  middle  ages,  and  probably 
supplied  to  a  large  extent  the  place  of  pure  o|>ium.  It  was  not 
uncommon  for  the  sultaus  of  Egypt  of  the  15fch  century  to  sen«l 
presents  of  Theriuka  to  the  doges  of  Venice  and  the  sovereigns  of 
Cyprus.^ 

In  Europe  opium  seems  in  later  times  not  Uj  have  been  reckoned 
among  the  more  costly  drugs;  in  the  IGth  century  we  tind  it  quoted 
at  the  same  price  as  benzoin,  and  much  cheaper  than  camphor,  rhubarb, 
or  manna,* 

With  regard  to  China  it  is  supposed  that  opium  was  first  brought 
thither  by  the  Arabians^  who  are  kno%vn  to  have  traded  with  the 
southern  ports  of  the  empire  as  early  as  the  9th  century.  More  recently, 
at  least  until  the  18th  century,  the  Chinese  imported  the  drug  in  their 
junks  as  a  return  cargo  from  India.  At  this  period  it  was  used  almost 
exclusively  as  a  remedy  for  dysentery,  and  the  whole  quantity  imported 
was  very  sraalh  It  was  not  uuti!  17(J7  that  the  importation  reached 
1,000  cheats,  at  which  rate  it  continued  for  gomeyeai-s,  most  of  tlie  trade 
being  in  the  hands  of  the  Portuguese,  The  East  India  Company  made 
a  small  adventure  in  1773  ;  and  seven  j^ears  later  an  opium  depdt  of 
two  small  vessels  was  established  by  the  English  in  Lark's  Bay,  south 
of  Macao. 

The  Chinese  authorities  began  to  complain  of  these  t%vo  ship.s  in 
1793,  but  the  traffic  still  increased,  and  without  serious  interruption 
until  1820,  when  an  edict  was  issued  forbidding  any  vessel  having 
opium  on  board  to  enter  the  Canton  riven  This  led  to  a  system  of 
contraband  trade  with  the  connivance  of  the  Chinese  officials,  which 
towards  the  expiration  of  the  East  India  Company's  charter  in  1834 
had  assumed  a  reguhir  character.  The  political  difficulties  between 
England  and  Cliina  that  ensued  shortly  after  this  event,  and  the  so« 
called  Opium  War,  culminated  in  the  Treaty  of  Nanking  (1842),  by 
which  five  ports  of  China  were  opened  to  foreign  trade,  and  opium  was 
in  1858  admitted  as  a  legal  article  of  commei*ce/ 

The  vice  of  opium-smoking  began  to  prevail  in  China  in  the  second 
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^Claris  Samiiohi4,  Vimct  1510.  -Ui, 
*  De  Medicina  JCtf^plioruni^  Lugd.  BaI. 
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half  of  the  17tb  century/  and  in  another  hundred  years  had  spread  like 
a  pla^e  over  the  gigantic  empire.  The  first  edict  against  the  practice 
was  issued  in  17f)*i,  since  which  there  have  been  innumerable  enact- 
ments and  raemorialV  but  all  powerless  to  an-est  the  evil  which  is 
still  increasing  in  an  alarming  ratio.  Mr.  Hughes,  Commissioner  of 
Custonis  at  Amoy,  thus  wrote  on  this  subject  in  his  official  Trade 
RejKtrt^  for  the  year  1870: — *' Opium-smoking  appears  here  as  else- 
where in  China  to  be  becoming  yearly  a  more  recognized  habit^ — 
almost  a  necessity  of  the  people.  Those  who  use  the  drug  now  do  so 
openly,  and  native  public  opinion  attaches  no  odium  to  its  use,  so  long 
as  it  is  not  earned  to  excess.  .  .  >  In  the  city  of  Araoy,  and  in  adjacent 
cities  and  towns,  the  proportion  of  opium -smokers  is  estimated  to  be 
froro  15  to  20  per  cent,  of  the  a<hilt  poj>ulation.  ...  In  the  country 
the  proportion  is  stated  to  be  from  5  to  10  per  cent.  ,  .  /* 

Production — The  poppy  in  whatever  region  it  may  grow  always 
contains  a  milky  juice  possessing  the  same  properties;  and  the  collection 
of  opium  is />r)m6f€  in  all  temperate  and  sub-trofucal  countries  where 
the  rainfall  is  not  excessive.  But  the  production  of  the  drug  is  limited 
by  other  conditions  than  soil  and  climate,  among  which  the  value  of 
land  and  khour  stands  pre-eminent 

At  the  present  day  opium  is  produced  on  an  important  scale  in 
Asia  Minor,  Persi«a,  India,  and  China  ;  to  a  small  extent  in  Egypt.  The 
drug  has  also  been  collected  in  Europe,  Algeria,*  North  America,*  and 
Australia,®  but  more  ftjr  the  sake  of  experiment  than  as  an  object  of 
commerce. 

We  shall  describe  the  production  of  the  different  kinds  under  their 
several  names. 

1.  Ophnn  of  A^nt  Minor :  Turkey,  Smyrna,  or  Constmiti- 
noplr  Opimn^ — The  poppy  from  wliich  this  most  important  kind  of 
opium  is  obtained  is  Papaver  somniferumy  var.  /i  tjlabrum.  Boissier, 
The  flowers  are  commonly  purplish,  but  sometimes  white,  and  the  seeds 
vary  from  white  to  dark  violet. 

The  cultivation  is  carried  on  throughout  Asia  Minor,  both  on  the 
more  elevated  and  the  lower  lands,  the  cultivators  being  mostly  small 
peasant  proprietors.  The  plant  requires  a  naturally  rich  and  moist  soil, 
further  improved  by  manure,  not  to  mention  much  care  and  attention 
on  the  part  of  the  grower.  Spring  frosts,  drought,  or  locusts  sometimes 
effect  its  complete  destruction.  The  sowing  takes  place  at  intervals 
from  November  to  March,  partly  to  insure  against  risk  of  total  failure, 
and  partly  in  order  that  the  plants  may  not  all  come  to  perfection  at 
the  same  time. 

The  plants  flower  between  May  and  July  according  to  the  elevation 
of  the  land.     A  few  days  after  the  fall  of  the  petals  the  poppy  head 


'  Brrt^chueiclcr,  Stttdy  of  Chintjie  But. 

.'fpo^itory^  vol.  v.  (1837)  vi  &c. 
l  to  the  Iimpector* General  of 
C  k  in  ^  liud  pu  bli  8  hed  at  S  hAiighiii , 

•  /^Aarwi.  Journ,  xv.  (1850)  348. 

•  Am,  Jmtm,  qjT Phar.  xviii.  (1870)  124  ; 
Jmrn.  qfSoc.  qf  ArU,  Dccv  1,  1871. 
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On  the  Culture  ami  Commerce  in  tjphim  i» 
Ania  Minor,  by  E.  R.  He  flier,  of  Smyrna 
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being  about  an  inch  anrl  a  bnlf  iti  diameter  is  ready  for  incision.  The 
incision  is  ma<le  with  a  knit\j  tranRversely,  about  half-way  up  the  cap- 
sule,  and  extends  over  aVtout  two-thirdw  the  circumference,  or  is  carried 
spirally  to  h-eyond  its  starting  point.  Great  nicety  is  required  not  to 
cut  too  deep  so  as  to  penetrate  the  mjtsule,  as  in  that  case  some  of  the 
juice  would  How  inside  and  be  lost.  The  incisions  are  generally  made 
in  the  after-noon  and  the  next  morning  are  foui»d  covered  wilh  exuded 
juice.  This  is  scrape<l  off  with  a  knife,  the  gatherer  transferring  it  to 
a  poppy  leaf  which  he  holds  in  his  left  baud.  At  every  alternate 
scmping,  tire  knife  is  wetted  with  saliva  by  drawing  it  through  the 
raouth,  the  object  being  to  prevent  the  adhesion  of  the  juice  to  the  blade. 
Each  pOf>py-head  is,  as  a  rule,  cut  only  once ;  but  as  a  plant  produces 
several  heads  all  of  which  are  not  of  proper  age  at  the  same  time,  tlio 
operation  of  incising  and  gathering  has  to  be  gone  over  two  or  thn»e 
times  on  the  same  p»lot  of  ground. 

As  soon  as  a  sufficient  quantity  of  the  half-dried  juice  has  been 
collected  to  form  a  cake  or  lump,  it  is  wrapped  in  pop|:iy  leaves  and  put 
for  a  short  time  to  dry  in  the  shade.  There  is  no  given  size  for  Cfvkes  of 
opium,  and  they  vary  in  weight  from  a  few  ounces  to  more  than  two 
pounds.  In  some  villages  it  is  the  ]>ractice  to  make  the  masses  larger 
than  in  others.  Before  the  opium  is  ready  for  the  market,  a  meeting  of 
buyers  and  sellers  is  held  in  each  district,  at  which  the  price  to  be 
asked  is  discussed  and  settled, — -the  peasants  being  most  of  them  in 
debt  to  the  buyers  or  merchants. 

To  the  latter  the  opium  is  sold  in  a  very  soft  but  natural  state. 
These  dealers  sometimes  manipulate  the  soft  drug  with  a  wooden  |>eatle 
into  larger  masses  which  they  i:^nve!ope  in  poppy  leaves  and  pack  in 
cotton  hags  scaled  at  the  mouth  for  transport  to  Smyrna,  According 
to  another  account,  the  opium  as  obtained  from  the  grower  is  at  once 
packed  in  bags  together  with  a  quantity  of  the  little  chatfy  fniits  of  a 
ilock  (Rampx  sp.)  to  prevent  the  lumps  from  sticking  together,  and  so 
brought  in  baskets  to  Smyrna,  or  ports  farther  north. 

The  opimu  remains  in  the  baskets  (placed  in  cool  wai'ehouscs  to 
avoid  loss  of  weight)  till  sold,  and  it  is  only  on  reaclnng  the  buyer's 
waTOhouse  that  the  seals  are  broken  and  the  contents  of  the  bags  ex- 
posed. This  is  done  in  the  presence  of  the  buyer,  seller,  and  a  public 
examiner,  the  last  of  whom  goes  through  the  process  of  inspecting  the 
drug  piece  by  piece,  throwing  aside  an}^  of  suspicious  quality.  Hcffler 
of  Smyrna  asserts  that  the  drug  is  divided  into  three  fjuallties.  viz, — 
the  pnnu^  w^hich  is  not  so  nmch  a  selected  rpiality  as  the  opium  of 
some  esteemed  districts.— the  rtfrrent,  which  is  the  ujereiintile  quality 
and  constitutes  the  great  bulk  of  the  crop,— and  lastly  the  inferior  or 
ihiqintV  The  opium  of  very  ba<l  tpiidity  or  wholly  spurious  ho 
would  place  in  a  fourth  category.  Maltass  applies  the  name  dii-qinti 
(or  chitumirt^  t<»  opium  of  every  degree  of  badness. 

The  examination  of  opium  liy  the  official  expert  is  not  conducted  in 
any  seientitic  method.  His  opinion  of  the  drug  is  based  on  colour, 
t»dour,  appearance  and  w^eight,  and  appears  to  be  generally  very  correct* 
Fayk  Bey  O^^^T)  has  recommended  the  Turkish  government  to  adopt 
the  more  certain  method  of  assaying  opium  by  chemical  means. 

In  Asia  Minor  the  largest  quantities  of  opium  are  now  produced  in 

'  Probably  signifyini;  reftuie, — thai  trAtrA  tomfA  ouU 
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the  north-westeru  districts  of  Karahifiisar  Sahib,  Balahissar»  Kutaya,  and 
"liwa  (ur  Oeiveh),  the  la^t  on  the  river  Sakariyeh  which  runs  into  the 
t  Sea.  ITiese  centres  of  large  product  ion  of  opium  send  a  superior 
Bity  of  the  drug  to  Constantinople  by  way  of  Izinid  ;  the  bent  ap- 
irently  from  Bogaditch  and  Balikesri,  near  thtt  Susurlu  river.  Angora 
Mid  Araasia  are  other  places  in  the  north  »>f  Asia  Minor  whence  opium 
obtained. 
In  the  centre  of  the  peninsula  Afium  KarahisHar  (literally  opium- 
ift€k-€fi»tle)B,nd  tlBhak  are  important  localities  for  opium,  which  is  also 
the  case  with  Tsbarta,  Buldur  and  Hamid  farther  j^outh.  Tin*  pnnbiot 
[>f  these  districts  tinds  its  way  to  Smyrna,  in  the  im mediate  neighbour* 
hoo<i  of  which  but  little  opium  U  produced.  The  export  from  Smyrna 
lin  1871,  in  which  year  the  crop  was  very  large,  was  oG5(>  cases,  valued 
It  £784,i>00/ 

Turkf*!/  Opinm-y  as  it  is  generally  chilled  in  English  trade,  occurs  in 

the  form  of  nmnded  ma^es  which  according  tn  their  .softness  become 

Lxnore  or  less  flattened  or  many-sided,  or  irregiil-'ir  by  mutual  pressure  in 

Ithe  case^  in  whielj  they  are  packed.     There  appears  to  be  no  rule  as  to 

their  weight^  which  varies  from  an  ounce  up  to  more  than  0  th,  ;  from 

l4  lb.  to  2  !K  is  however  the  most  usual.     The  exterior  is  covei^d  with 

Ithe  remains  of  poppy  leaves  strewn  over  with  the  Rvaitix  chaff  before 

[alhnled  to,  which  together  make  the  lumps  sutBciently  dry  Uj  be  easily 

[handled.     The  consistence  is  such  that  the  drug  can   be  readily  cut 

[with  a  knife,  or  moulded  between  the  fingei*s.     The  iuterior  is  moist 

[and   cr>arsely  granular,  varying   in   tint   from   a   light  chestnut  to  a 

[•blackish  brown.     Fine  shreds  of  the  epidermis  of  the  po]*py  capsule 

►m  pei'ceptible  even  t*^  the  naked  eye,  but  are  still  rnoi*e  evident  if  the 

idue  of  opium  washed  with  water»  is  moistened  with  dilute  chromic 

cid  (1  to  100).     The  odour  of  Tnrkry  opium   is  jrcculiar,  and  though 

[M»mmonly  described  as  narcotic  and  unpleasant^  is  to  many  pei^sfms  far 

jfrum  disagreeable.     The  taste  is  bitter. 

The  substances  alleged  to  be  used  for  adulterating  Turkey  opium 
are  sand)  pounded  popjiy  capsules,  pulp  of  apricots  or  tigs,  gum  traga- 
eaoth  or  even  turpentine.     Bits  of  lead  are  sometimes  found   in   the* 
I  Iump9^  also  stones  and  masses  of  clay. 

2,  Effifptinn  Opimn — thouii^h  not  abundant  little  as  foiTnei  ly  is  still 
[liiet  with  in  European  commerce.  It  usually  occurs  in  liard,  ilattish 
leaker  about  4  inches  in  diameter  covered  wnth  the  remnants  of  a  poppy 

leaf,  but  not  strewn  over  w^ith  rumex- fruits.  We  have  also  seen  it 
JU873)  as  fresldy  imported,  in  a  soft  and  plastic  state  The  fractured 
Uurface  of  this  opium  (when  hard)  is  iiiiely  porous,  of  a  dark  liver- 
l  Colour,  shining  here  and  there  from  imbedded  particles  of  quartz  or 
I  gum,  and  reddish-yellow  points  (of  resin  ?).     Under   the    microscope 

an  abundance  of  starch  granules  is  sometimes  visible.     The  morpliine 

in  a  B&mplo  from  Merck  amounted  to  0  per  cent. 

According  to  Von  Kremer  wdio  wrote  in  1803,*  there  were  then  in 


*  Ooamtl  Cumberhiitch.  Trade  Report  for 
pJ^I,  pf«eot«d  to  PwliAmenl 

•  The  Urgent  lump  1  have  aecn  woiehed 
S1K  iS«i(«.|  DetDg  part  of  05  pAckagea  wtiicli 
I  exMninod  tnd  Jii]}r«  1S73.—0.  H. 


^  Atffifpiim^  Fort^t'fiuntjen  iiffer  Land  uw! 
VolkuH'ihremt  eineji  lOjVV/iriV/r^tt  AuftrnthaltrH^ 
Leipzig,  18l>.^, 


48 


PAPAVEKACEL^. 


Upper  Effvpt  near  Esneh,  Keriiieh,  and  Siout,  as  modi  r.s  1(1 
fnhhtn  (equal  to  about  the  same  number  of  English  acres)  of  land 
cultivated  with  the  pop]\y  from  which  opium  was  obtained  in  March, 
and  seed  in  April  Hartnmnn  *  states  that  the  cultivation  is  carried 
on  by  the  government,  and  solely  for  the  requirement  of  the  sanitary 
estaidishmentft. 

8.  Stiitl'nrd  Allen  in  1861  witnessed  the  collection  of  ojiium  at 
Kenneh  in  Upper  Egypt,^  from  a  white-ilovvered  poppy.  An  incision 
is  made  in  tlie  capsule  by  running  a  knife  twice  round  it  transversely, 
and  the  juice  scraped  ort' the  followintT^  day  with  a  sort  of  scoop-knife. 
The  gathering?*  are  collected  on  a  leaf  and  placed  in  the  s*in  to  harden. 
The  produce  appeared  extremely  small  and  w^as  said  to  be  wholly  used 
in  the  country 

Uastinel,  director  of  the  Experimental  Garden  at  Cairo,  and  govern- 
ment in.s|>ector  of  pharmaceutical  stores,  has  shown  (18G5)  that  the 
poppy  in  Egypt  might  yield  a  very  good  product  containing  10  to  12 
per  cent,  of  morphine,  and  that  the  present  bad  quality  of  Egyptian 
opium  is  due  to  an  over-moist  soil,  and  a  too  early  scarification  of 
tlte  capsule,  whereby  (not  to  mention  wilful  adulteration)  the  propor- 
tion of  morphine  is  reduced  to  3  or  4  per  cent. 

In  1872,  9036  lb.  of  opium,  value  £5023,  were  imported  into  ttie 
United  Kingdom  from  Egypt. 

3.  Prr^iatt  Opium.  —  Persia,  probably  the  original  home  of  the 
baneful  practice  of  opium-eating,  cultivates  the  drug  chielly  in  the 
central  provinces  where,  according  to  Boissier,  the  plant  grown  to 
furnish  it  is  PajKiver  mmiiiifertnn,  var.  y  albuTii  (P,  officivale  Om.) 
having  ovate  roundish  capsules.  Poppy  heads  from  Persia  which  we 
saw  at  the  Paris  Exhibition  in  1867,  had  vertical  incisions  and  contained 
white  seeds. 

The  strongest  opium  called  in  Persia  Trrhtk-f-A  rtth!f(frf7ii  is  obtained 
in  the  neighbourhood  f*f  Dizful  and  Shuster,  east  of  the  Loiver  Tigris. 
Good  opium  is  likewise   produced  about  Sari   and   Balfarush    in  the 

Ijrovince  of  Mazanderan,  and  in  the  southern  province  of  Kerman.  The 
owest  quality  which  is  mixed  with  starch  and  other  matters,  is  sold 
in  light  brown  sticks;  it  is  nmde  at  Shahabdulazim^  Kashan,  and 
Kum.'  A  large  (juantity  of  opium  appears  to  be  produced  in  Khokati 
and  Turkestan- 

Persian  opium  is  carried  overland  to  China  through  Bokhara^ 
Khokan  and  Kashgar;*  but  since  1864-  it  has  also  been  extensively 
conveyed  thither  by  sea»  and  it  is  now  quoted  in  trade  reports  like  that 
of  Malwa,  Patna,  and  Benai-es.*  It  is  exported  by  way  of  Trebizond  to 
Coostantinople  where  it  used  to  be  worked  up  to  imitate  the  opiiitu 
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»  Natur^^Jtrldchtl  m^didn,  t'Skitzt  der  .Vi/-  *  Polak.  Prrsim,  li,  (1865)  248.  &c. 

MWrr,  Berlin,  186(1.  353.  •  Powell,  Etonmnk  Protlut-U  of  tlif  Fwm^ 

»  Pkarm.  Joitrn,  iv.  (1803)  109.  jah,  u  (1868)  294. 

^  Tlins  in  the  TratU  Hrfmrt  for  Foochow,  for  1870,  luldresaed  to  Mr.  Hftrt,  Inspector- 
Geucritl  of  Cufitaiua^  Fekio,  ia  the  following  table  ; 
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of  Asior  Minor,  and  at  the  same  time  adulterated/  Since  1870,  Persian 
opium  which  was  previously  rarely  seen  as  such  in  Europe,  has  been 
imported  in  considerable  quantity,  being  shipped  now  from  Bushire 
and  Bunder  Abbas,  in  the  Persian  Gulf,  to  London  or  to  the  Straits 
Settlements  and  China.  It  occurs  in  various  forms,  the  most  typical 
being  a  short  rounded  cone  weighing  (>  to  10  ounces.  We  have  also 
seen  it  in  flat  circular  cakes,  1 J  lb.  in  weight.  In  both  forms  the  drug  was 
affirm  consistence,  a  good  opium-smell,  and  iuterually  brown  of  a  com- 
paratively light  tint  The  surface  was  strewn  over  with  remnants  of 
stalks  and  leaves.  Some  of  it  had  been  collected  with  the  use  of  oil  as 
in  Malwa  (see  p*  51),  which  was  apparent  from  the  greasiness  of  the 
cone,  and  the  globules  of  oil  visible  when  the  dnig  was  cot.  The  best 
samples  of  this  dnig  as  recently  imported,  have  yielded  8  t<i  1075  per 
cent,  of  morphine,  reckoned  on  the  opium  in  its  moist  state." 

Carles/  from  a  specimen  which  seems  to  have  been  adulterated  with 
sugar,  obtained  840  per  cent,  of  morphine,  and  360  of  narcotine,  the 
drug  not  having  been  previously  dried. 

Inferior  qualities  of  Persian  opium  have  also  been  imported.  Some 
that  was  soft  black  and  extractiform  afforded  ujidried  only  3  to  J  per 
cent,  of  morphine  (Howard) ;  while  some  of  very  pale  hue  in  small 
sticks,  each  wrapped  in  paper»  yielded  no  more  than  0  2  per  cent  f 
(Howard).     For  further  details,  see  p.  61. 

In  Turkestan  an  aqueous  extract  of  poppy  heads  collected  before 
maturity  is  prepared  ;  it  seems  to  be  rich  in  alkaloids.* 

4.  Enrajyean  Opium — From  numerous  experiments  made  during 
the  present  century  in  Greece,  Italy,  France,  Switiierland,  Germany, 
£iiglsnd,  and  even  in  Sweden,  it  has  been  shown  that  in  all  these 
"^  in  tries  a  very  rich  opium,  not  inferior  to  that  of  the  East,  can  be 
produced. 

The  most  numerous  attempts  at  opium-growing  in  Europe  have 
been  made  in  France.  But  although  the  cultivation  was  recommended 
in  the  strongest  terms  by  Guibourt*  who  found  in  French  opium  the 
highest  percentage  of  morphine  yet  observed  (22*8  per  cent),  it  has 
never  become  a  serious  bi-anch  of  industry, 

Aubergier  of  Clermont-Ferrand  has  carried  on  the  cultivation  with 
great  perseverance  since  1844,  and  has  succeeded  in  producing  a  very 
pure  inspissated  juice  which  he  calls  Affium,  and  which  is  said  to  con- 
tain uniformly*  10  per  cent  of  morphine.  It  is  made  up  in  cakes  of  50 
grammes,  but  is  scarcely  an  article  of  wholesale  commerce/ 

Some  careful  and  interesting  scientific  investigations  relating  to  the 
production  of  opium  m  the  neighbourhood  of  Amiens,  were  made  by 
becharme  in  1855  to  1862.*     He  found  14,725  capsules  incised  within 


^  Utter  from  Mr,  Merck  to  Dr.  R  1863. 

^  Information  kindly  given  na  (9tli  June, 
mZ)  by  Mr.  VV.  DiUworth  Howard,  of 
tbe  £nn  of  Howard  and  Sons,  Stratford. 
A  morphine  manufacturer  hiu  no  particu- 
Imr  iiaterect  in  jMciertaining  the  amount  of 
wat«r  in  the  opium  he  purohaaea.  All  be 
rct^ aires  to  know  is  tbe  percentage  of  mor- 
phme  which  the  drug  containfl.  It  is 
oihcrwiao  with  the  pharmAceutiat^  whose 
pi^epftmticrtift  hare  to  be  made  with  dried 
opium. 


^  Jonrn  de  P ft  arm.  xvii.  (1^73)  427. 

*  F©dschenko*8  Catalogue  of  the  Moscow 
Exhibition,  Turkestan  department^  in 
Buohner's  Bepertorinm/ur  Fkarfnacitt  xxii. 
(1873)  221. 

^Journ,  d€  Pliarm.  xli.  (1S62)  184,  201. 

'  H«w  this  uniformity  ia  iuaurod  we  know 
not. 

7  Dorvault,  OJicme,  ^.  8.  1872.  648. 

8  They  are  recorded  in  several  paniphleta, 
for  which  we  are  indebted  to  the  author, 
reprinted  from  the  JAV/i,  de  rArad,  du  de. 
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6  days  to  afford  431  graoimes  of  milky  juice,  yielding  205  granitnes 
(—  ^T'fi  per  cent)  of  dry  opiuiu  coniaining  16  per  cent,  of  morphine. 
Another  sample  of  dried  opium  afforded  20  per  cent,  of  morphine* 
Decharrae  obRcrved  that  the  amount  of  niurphine  diminished  when  the 
juice  13  very  slowly  dried,— a  point  of  great  importance  deserving  atten- 
tion in  India.  The  peculiar  odour  of  opium  as  observable  in  the 
oriental  drug,  is  developed,  according  to  the  same  authority,  by  a  kind 
of  fermentation/  Adrian  even  suggests  that  morjyhine  h  fonned  only 
by  a  similar  process,  ioasniuch  aB  he  could  ol>tain  none  hy  exhansting 
fresh  poppy  caj)snles  with  acidulated  alcohol,  while  capsules  of  the 
same  crop  yielded  an  opium  rich  in  nioi*phine. 

5.  East  fiidian  Ojthnn — The  principal  region  of  British  India 
distinguished  for  the  piuduction  of  opium  is  the  central  tract  uf  the 
Ganges,  comprising  an  area  of  about  flOO  miles  in  length,  by  200  miles 
in  width.  It  resiches  from  Dinajpur  in  the  east,  to  Hazarihagh  in  the  fl 
south,  and  Gorakhpnr  in  the  north,  and  extends  westward  to  Agra,  ^ 
thus  including  the  Mat  and  thickly-populated  districta  of  Behar  and 
Benares.  The  amount  of  land  here  actually  under  poppj^  cultivatitm 
was  estimated  in  1871-72  as  560,000  acres. 

The  region  second  in  imjinrtance  for  the  culture  of  npium  ciuisisti^ 
'the  broad  tfible-lands  of  Malwa,  and  the  slopes  of  the  Vindhya  Hills, 
i  the  dominions  of  the  Holkar. 

Beyond  these  vast  districts,  the  area  under  poppy  cultivation  is 
compai^tively  small,'  yet  it  appears  to  be  on  the  increase.  Stewart" 
reports  {1869)  that  the  plant  is  grown  (priocipally  for  opium)  through- 
out the  plains  of  the  Pmijab,  but  less  commonly  in  the  north-west.  In 
the  valley  of  the  Bias^  east  of  Lahore,  it  is  cultivated  up  to  nearlj^ 
75U0  feet  above  the  sea-level. 

The  manufacture  of  opium  in  these  parts  of  India  is  not  under  any 
restriction  as  in  Hindustan,  Most  districts,  says  Powell  (1868).* 
cultivate  the  poppy  to  a  certain  extent,  and  produce  a  small  quantity 
of  indifferent  opium  for  local  consumptioti.  The  drug,  however,  is 
prepared  in  the  Hill  States,  and  the  opium  of  Kulu  (E.  (d*  Lahore),  ia  of 
excellent  quality,  and  forms  a  staple  article  of  trade  in  that  region. 
Opium  is  also  produced  in  Nepal,  Basahir  and  Rampilr,  and  at  Doda 
Kashtwar  in  the  Jammu  territory.'^  It  is  exported  from  these  disti'icta 
to  Yarkand,  Khutan,  Aksu,  and  other  Chinese  provinces, — to  the  extent 
in  18G2  of  2I()  maunds  {—  1(5,800  lb.).  The  Madras  Presidency  exports 
no  opium  at  all. 

The  opium  districts  of  Bengal"  are  divided  into  two  agencies,  those 
of  Behar  and  Benares,  which  are  under  the  control  of  officials  residing 
respectively  at  Patna  and  Ghazipur.  The  opium  is  a  government 
monopoly — that  is  to  say,  the  cultivators  are  under  an  obligation  to  sell 
their  produce  to  the  government  at  a  price  ^reed  on  beforehand;  at  the 
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pariemmt  df  ta  Somme  and  the  Mim.  *ie 

1  Joum.  tU  Phfirm.  vi  (1867)  222. 

•  ftowo  may  infer  from  the  fact  that  of  the 
39,225  cheats  which  paid  duty  to  Govern- 
iiw^nt  at  Bombay  in  18712, 37/J79  wem  Maliva 
opiam^  the  remaining  1,246  Ix^ing  reckoned 
as  from  OuzcraL — Stahment  of  (he  7>arfe 
and  yav,  o/Btfmbai//or  187 J -7-,  p»  xv. 


»  Punjab  Plants,  Lahore,  1869,  10. 

*  Op,  eU.  i.  294. 

*  At  the  baae  of  the  Himalaya^  S.  tm^ 
S.E.  of  Kaahniin 

*  Mnch  of  what  follofwi  rwrpect in c  Bengal 
opium  is  derived  from  a  paper  by  Eatwdl, 
formerly  Firat  Aasifltant  and  Opium  Exa- 
miner in  the  Government  Factory  at  (jlkazi- 
pur.— PA  arm.  Journ.  xi.  (1852)269,  4c. 
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same  time  it  is  wholly  optional  with  them,  whether  to  enter  on  the 
cultivation  or  not. 

The  variety  of  poppy  nultivated  is  the  same  as  in  Persia,  namGly,  P. 
mmniferum,  var.  y  albitm.  As  in  Asia  Alirjor,  a  ii^nst  and  fertile  soil 
16  indisj^ensablc'  The  plant  is  liable  to  injury  by  iiisecta,  excessive  rain, 
hail,  or  the  growth  on  its  roots  of  a  species  of  Orohavche. 

In  Behar  the  sowing  takes  place  at  the  beginning  of  November,  and 
the  capsules  are  sacriticed  in  February  or  March  (March  or  April  in 
Malwa).  This  operation  is  performed  with  a  peculiar  instrument,  called 
a  nushXur,  havin,cr  three  or  four  two-p<3inted  blades,  bouod  together  with 
cotton  thread."  In  using  the  nuffhhtr,  only  one  set  of  points  is  broufrlit 
into  use  at  a  time,  the  capsule  l>eing  scarified  vertically  from  base  to 
Hummit.  This  scariti cation  is  repeated  on  different  sides  of  the  capsule 
at  intervals  of  a  few  days,  from  two  to  six  times.  In  many  districts  of 
Bengal,  transverse  cats  are  made  in  the  poppy-head  as  in  Asia  Minor. 

The  milky  juice  is  scraped  otf  early  on  the  following  morning  with 

iron  scoop,  which  as  it  becomes  filled  is  emptied  into  an  earthen  pot 
irried  by  the  collector's  side.  In  Malwa  a  dat  scraper  is  used  which, 
as  well  as  the  fingers  of  the  gatherer,  is  wetted  from  time  to  time  with 
linseed  oil  t«-i  prevent  tlie  adhesion  of  the  glutinous  juice.  All  accounts 
represent  the  juice  to  be  in  a  very  moist  state  by  reason  of  dew,  wliicli 
R^imetimes  even  washes  it  away;  but  so  little  is  this  moisture  of  the 
juice  thought  detrimental  that,  as  Butter  states,*  the  collectors  in  some 
places  actually  wash  their  sci^pei^s  in  water,  and  add  the  washings  to 
the  collection  of  the  morning! 

The  juice  when  brouerht  home  is  a  wet  granular  mass  of  pinkish 
colour;  and  in  the  bottom  of  the  vessel  iii  which  it  is  contained,  there  ! 
collects  a  dark   fluid    resembling   infusion    of  coffee,  which   is  called 
pamwd.     The  recent  juice  strongly  reddens  litmus,  and  blackens  metallic 
iron.     It  is  placed  in  a  shallow  earthen  vessel,  which  is  tilted  in  such 
a  manner  that  the  paseivd  may  drain  off  as  long  as  there  is  any  of  it  to 
be  sejiarated.     This  liquor  is  set  aside  in  a  covered  vessel     The  residual ' 
mass  is  now  exposed  to  the  air,  though  never  to  the  sun,  and  turned ^ 
over  every  few  days  to  promote  its  attiiining  the  proper  degree  of  1 
dryness,  which  according  to  the  Benares  regulations,  allows  of  30  per 
cent,  of  moisture.     This  drying  operation  occupies  three  or  four  weeks. 

The  drug  is  then  taken  to  the  Government  factory  for  sale  ;  previous 
to  being  sold  it  is  examined  for  adulteration  by  a  native  expert,  and 
its  proportion  of  water  is  also  carefully  determined.  Having  been 
received  into  stock,  it  imdergoes  but  little  treatment  beyond  a  thurougli 
lutxing,  until  it  i&  required  t^  be  formed  into  globular  cakes.  This  is 
effected  in  a  somewhat  complic^ited  manner,  the  opium  being  strictly  of 
'%vd  consistence.  Fii^st  the  quantity  of  opium  is  weighed  out,  and 
been  formed  into  a  ball  is  enveloped  in  a  crust  of  dried  poppy 
skilfully  agglutinated  one  over  the  other  by  means  of  a  liquid 
called  lirm.  This  consists  partly  of  good  opium,  partly  of  paseiva,  and 
partly  of  opium  of  inferior  quality,  all  being  mixed  with  the  washings 
of  the  various  jKits  and  vessels  which  have  contained  opium,  and  tlien 


^  It  m  Mjd  ( 1873)  that  the  ground  devoted 
topoppy'-oalturein  Bengal  is  b«coming  im- 
pOT<enMb«jd,  &od  that  the  plant  no  longer 
atlsiM  Its  wmal  diniensioiiB. 


•  For  figuret    of   the    inatmment, 
Pharm.  Joum.  nl  (18412)  207. 
■  Pkanji  Joum.  xl  (1S52)  209. 
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evaporated  to  a  thick  fluid,  100  grains  of  which  should  alford  53  of  dry 
residue.  These  various  things  arc  used  to  form  a  ball  of  opium  m  the 
following  proportions : —  ~ 

seen.  chittAka* 
Opium  of  st-andard  consistence   .        .         .      1     7*50 
,,      contain ed  in  UAta     .         .         .        .  3 '75 

Poppy  petals       ......  5  "43 

Fin©  tra^^h  .,.,..,  0  50 


2     118- 


I  about 

I  avoirdupois. 
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The  finished  balls  usually  termed  cal-e^s,  which  arc  quite  spherical  and 
have  a  diameter  of  6  inches,  are  rolled  in  poppy  frash  which  is  the  name 
given  to  the  coai^eJy  powdered  stalks,  capsules  and  leaves  of  the  plant ; 
they  are  then  placed  in  small  dishes  and  exposed  to  the  direct  influence 
of  the  sun.  Should  any  become  distended,  it  is  at  once  opened,  the  gas 
allowed  to  escape,  and  the  cake  made  up  again.  After  three  days 
the  cakes  are  placed,  by  the  end  of  July,  in  frames  in  the  factory  where 
the  air  is  allowed  to  circulate.  They  still  however  require  consbint 
watching  and  turning,  as  they  are  liable  to  contract  mildew  which  has 
to  be  removed  by  rubbing  in  ]X>ppp  (rash.  By  October  the  cakes  have 
become  perfectly  dry  externally  and  quite  hard,  and  are  in  condition  to 
be  packed  in  cases  (40  cakes  in  each)  for  the  China  uu^rket  which  con- 
sumes the  great  bulk  of  the  manufacture. 

For  consumption  in  In(Jia  the  drug  is  prepared  in  a  different  shape. 
It  is  inspissated  hy  solar  heat  till  it  conkiins  only  10  per  cent  of  mois- 
ture, in  which  state  it  is  formed  into  square  cages  of  2  lb.  each  which 
are  wrapped  in  oil  paper,  or  it  is  made  into  flat  stjuare  tablets.  Such 
a  drug  is  known  as  Ahkdn  Ophim, 

The  Government  opium  ftictories  in  Bengal  are  conducted  on  the 
most  orderly  system.  The  care  bestowed  in  selecting  the  drug,  and  in 
excluding  any  that  is  damaged  or  adulterated  is  such  that  the  merchants 
who  purchase  the  commodity  rarely  require  to  examine  it,  although 
permission  is  freely  accorded  to  open  at  each  sale  any  number  of  chests 
or  cakes  they  may  desire.  In  the  year  1871-72  the  number  of  chests 
sold  was  49,695,  the  price  being  £139  per  chast,  which  is  £2G  higher 
than  the  average  of  the  preceding  year.  The  net  profit  on  each  chest 
was  £dlV 

In  Malwa  the  manufacture  of  opium  is  left  entirely  to  private  enter- 
prise, the  profit  to  Government  being  derived  from  an  export  duty  of 
600  rupees  (£60)  per  chest.^  As  may  readily  be  supposed,  the  drug  is 
of  much  less  uniform  quality  than  that  which  has  passed  through  the 
Bengal  agencies,  and  having  no  guarantee  as  to  purity  it  commands  lesa 
confidence. 

Malwa  opium  is  not  made  into  balls,  but  into  rectangular  masses,  or 
bricks  which  are  not  cased  in  poppy  petals ;  it  contains  as  much  »is  Do 
per  cent  of  dry  opium.  Some  opium  sold  in  London  as  Maluu  Opium 
in  1870  had  the  form  of  rounded  masses  covered  w^ith  vegetable  remains. 
It  was  of  firm  consistence,  dark  colour,  and  rather  smoky  odour.  W.  D. 
Howard  obtained  from  it  (undried)  9  per  cent  of  morphine.     Other 


'  Siatemfnt  rxhibUing  the  moral  and 
mattriat  proQrt$4  and  condition  of  India 
during  th.  ^ar  1871- 72.-^  Blue  Book 
ordered  to  be  printed  29th  July,  1873*  p.  10. 


*  The  revenue  by  this  duty  upon  opium 
exported  frora  Bombay  in  the  year  1871-72, 
WM  £2,353,.500. 
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importations  afforded  the  same  cbemist  4*8  and  6  per  cent,  respec- 
tively. 

The  chests  of  Patna  opium  hold  120  catties  or  160  lb.  Those  of 
Malwa  opium  1  pecul  or  133  J  t1>. 

The  quantity  of  opium  produced  in  India  cannot  he  ascertained,  but 
the  amount  exported^  is  accurately  known.  Thus  from  British  India  the 
exports  in  the  year  ending  March  31,  1872,  were  93,364  chests  valued 
at  £13.365,228.  Of  this  quantity  Bengal  furnished  49,455  chesta, 
Bombay  43,009  chests  :  they  were  exported  thus : — 

To  China 85,470  chcata. 

The  Straits  Settlements 7,b45      „ 

Ceylon,  Java,  Maiuritius  and  Bourbcm       .  38,. 

The  United  Kingdom 4     »» 

Other  cauntriea 7     ,| 

Total        .         .        .       93,364     „ 

The  net  revenue  to  the  Government  of  India  from  opium  in  the  year 
1871-72  was  £7,657/213. 

0.  Chinem  Opium — China  consumes  not  only  nine-tenths  of  the 
opium  exported  from  India,  and  a  considerable  quantity  of  that  produced 
in  Asia  Minor,  but  the  whole  of  what  is  raised  in  her  own  provinces. 
How  large  is  this  last  quantity  we  shall  endeavour  to  show. 

The  drug  is  mentioned  as  a  production  of  Yunnan  in  a  history  of  that 
province,  of  which  the  latest  edition  appeared  in  1730.  But  it  is  only 
very  recently  that  its  cultivation  in  China  has  assumed  such  large 
proportions  as  to  threaten  serious  competition  with  that  in  India.^ 

In  a  Report  upm  the  Trade  of  Ilavkotv  for  18G0,  addressed  to  Mr. 
Hart,  Inspector-General  of  Customs,  Pekin,  we  find  Notes  of  a  jounw^ 
thmughthe  iqyiitmdidrkts  of  Szechuen.unde^^  the  special  pur- 

pase  of  obtaining  in  formation  about  the  drug.*  From  these  notes  it  appears 
that  the  estimated  crop  of  the  province  for  1869  was  4"235  peculs 
(  =  564,666  lb.).  This  was  considered  smull,  and  the  Szechuen  opium 
merchants  asserted  that  6000  peculs  was  a  fair  average.  The  same 
authorities  estimated  the  annual  yield  of  the  province  of  Kweichow  at 
15,000,  and  of  Yunnan  at  20,000  peculs,  making  a  total  of  4-1,000  peculs 
or  5.466,666  !b.  In  1869  also,  Sir  R.  Alcock  reported  that  about  two- 
thirds  of  the  province  of  Szechuen  and  one-thh-d  of  that  of  Yunnan 
were  devoted  to  opium.* 

Mr,  Consul  Markham  states'^  that  the  province  of  Shensi  likewise 

^  Anfmal   Staiemmt  qf  the   Trade  and  own  soil  as  aensiblyto  affect  the  demand  for 

Sr          "       of  British  India  with  forevjn  the  India-grown  commodity. '^^/^^wcli/ncri;! 

<»:                     lifthedbyorderoftheGovemor-  Far  Cathai/,  Loud.  1872.  20. 

C'                    -utta^  187*2.52*  The  quantity  of  opium  exported  from 

port  on  the  Trade  of  Hankow  Bombay  in  1871-72  waa  leas  by  1710  chesta 

/cfr                I  ressed  to  Mr.  Hart^  Inspector'  than  that  exported  to  1870-71,  the  decreaae 

G«a«nd  af  Casioms,  Pekin,  it  is  stated—  being  attnbuted  to  the  present  large  culti- 

**Th»  importation   of   opium  is  consider-  vation  in  China. — Stattmmi  of  iJt€  Trade 

ably  short  for  the  ItuHt  two  seasons,  but  and  Naw  of  Bombay  for  \^l\*T2^^^x\i.XYi^ 

this  is  not  to  be  wondered  at  now  that  each  "  According  to  tlie  French  miBsionarieSi 

opium-shopkeeper  in  this  and  the  Burround*  the  cultivation  of  the  poppy  in  the  great 

inff  dictricts  advertises  native  drug    for  province  of  Szechuen  waa  hardly  known 

sale.**  even  so  recently  as  1840. 

W-  R  Medhurat,  British  Consul  at  Shang-  •  Calcutta  Blwt  Book,  p.  205. 

hai^says — ^*The  drug  is  now  being  so  cxten-  ^  Journ.  of  Soc,  of  Artu^  Sept  (187*2)  0, 

sively  produced  by  the  Chinese  upon  their  p.  338. 
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furnishes  important  supplies,  Mr.  Edkins  the  well-known  missionary 
ha3  lately  pointed  out  from  pergonal  observation^  the  extensive  cultiva- 
tion of  the  poppy  in  the  north-eastern  province  of  Shantung. 

Opium  of  very  fair  quality  is  now  produce  J  about  Ninguta  (lat.  44°) 
in  noitli-eaatern  Manchuria,  a  region  having  a  rinroroua  winter  chmate. 
Consul  Adkin.s  of  Newchwang  who  visited  this  district  in  1871t  reports 
that  the  opium  is  inspissated  in  the  aun  until  hard  enough  to  }>fi 
wrapped  in  poppy  leaves,  and  that  its  price  on  the  spot  is  equal  to  alxiut 
Is.  per  ounce.^ 

Shensi  opium  is  said  to  be  the  best,  then  that  of  Yunnan.  But  Chinese 
consumers  mostly  regard  horae-grown  opium  as  inferior  in  strength 
and  flavour,  and  only  tit  for  use  when  mixed  with  tlie  Indian  drug.* 

It  must  not  be  supposed  that  the  growing  of  opium  in  Cldna  has 
^  passed  unnoticed  by  the  Chinese  Government.  Whatever  may  be  the 
nature  of  the  sanction  now  accorded  to  this  branch  of  industry,  it  was 
"  rigorously  *'  prolubited,  at  least  in  some  pruvinces,  about  ten  years  ago, 
the  effect  of  the  prohibition  being  to  stimidate  the  foreign  importations. 
Thus  at  Shanghai  in  18G5,  the  importation  of  Benares  opium  was  2637 
pecuLs,^  being  more  than  double  that  of  the  previous  year,  and  Persian 
opium,  YdTj  rarely  seen  before,  was  imported  to  the  extent  of  533 
peculs,  besides  about  70  peculs  of  Turkish/ 

Of  the  growth  of  the  trade  in  opium  between  India  and  China,  the 
following  figures'^  will  give  some  idea :  value  of  exports  in 


l8fi2-63— £6.470, 015. 

and* 

In 187$ 

Chests  opimn,    .     9S,364 
Value,     .     .     £13,3<ji>,2L»8 


1881-fla  — i^9,704,972, 


1871-72— £11.605,577. 


1878 

82.908 

11,426,28(1 


1874 

88.727 

11,341,857 


1875 

94J46 

11,950,972 


1876 
68,350 
1,148,426 


In  1877  the  imports  of  opium  in  Hoog  Kong  were  stated  to  consist 
of  6818  peculs,  valued  at  2,380,GG5  taels,  coming  from  Patna  (2158 
peculs),  Benares  (3590  peculs),  Persia  (1041  peculs),  Malwa  (10  peculs), 
Turkey  (3^  peculs).  In  the  same  year  4043  peculs  of  opium  were 
imported  in  Amoy. 

Po]>py  cultivation  in  the  south-west  of  China  has  iMjen  briefly 
described  by  Thorel/  from  whose  remarks  it  M'Ould  appear  to  be  exactly 
like  that  of  India.  The  poppy  is  white-Howered;  the  head  is  wounded 
with  a  three-bladed  knife,  in  a  series  of  3  to  5  vertical  incisions,  and  the 
exuded  juice  is  scraped  off  and  transferred  to  a  small  pot  suspended  at 
the  waist.  How  the  drug  is  finished  off  we  know  nut  A  Chuiese 
account  states  simply  that  the  best  opium  is  sun*dried.  But  little  is 
known  of  its  physical  and  chemical  properties.  Thoi\d  sjtoaks  of  it 
wi  a  soft  substance  resembling  an  extract.    Dr.  R.  A.  Jamieson"  describes 


'  ^'ora  China  Un ' '    ^   -     28,  1873. 

»  Beport4  of  U  M  i  A  '\f\<i »  1 87 1 

(No.  .%  1872K  1874  :  :    .j).  p.  4,  23. 

'  One  pecul=  133i  Jb. 

*  HifiyorU  on  ikt  Tratk  at  the  TTeaty 
Porf^  ht  China  for  1865.   125. 

»  Taken  from  the  Animal  ^^tatetmnt  of 
the  Trade  ami  yav'ujation  of  Hriti^  India 
With  fQreitjn  count rit*,  publinhetl  l>y  «^>rd<fr  of 


theCiovemor-GeucsraK  Calcutta,  1872—19!*. 

*  StatUt'tcal  AttMtrtti^t  rdatiny  to  BritUh 
Jmlm  frmii  l8C>6-67  to  1875-7t>»  Ixnuluii, 
1877,  ^p.  51,  53, 

^  Awff*  tuMkalfjt  du  voyatjt  <<Wy*^»r(t* 
Hon  du  Mikntuj  H  de  CpcAiwcAw'wr,  Paris,  1870. 
23. 

'  Mwri  on  th€  Tradt  Q/H^nkow^  belori 
qnolea. 
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a  sample  submitted  to  him  aa  a  flat  cake  envelojitjd  in  tlic  sboathing 
petiole  of  Immboo;  externally  it  was  a  blackish- brown,  glutinous  sub- 
stance^ dry  and  brittle  on  the  outside.  It  lont  by  drying  18  per  cent, 
of  water,  and  aribrded  upon  incineration  7  3  per  cent,  of  asb*  In  1(H) 
grains  of  the  (imdried)  drug,  there  were  found  5  9  of  morphine,  and 
7"5  of  narcotine.    (See  also  p,  02.) 

The  Chinese  who  prepare  opium  for  use  by  converting  it  into  an 
|ueoU8  extract  which  they  smoke,  do  not  estimate  the  value  of  the 
drug  according  to  its  richness  in  morphine,  but  by  peculiarities  of 
aroma  and  degree  of  solubility.  In  Cluna  the  preparation  of  opium 
for  smoking  is  a  special  business,  uot  beneath  the  notice  even  of 
Europeans.* 

7.  Zamb*^^  or  Mozamlnk  Opium — From  a  notice  in  Pharm.  Journal 
viii.  (1878)  1007,  it  would  appear  that  the  Portuguese  have  formed  in 
1877  a  large  company  called  the  "Mozambique  Opium  Cultivating  and 
Trading  Company." 

Description — The  leading  characteristics  of  each  kind  of  opium 
have  been  already  noticed.  The  following  remarks  bear  chiefly  on  the 
microscopic  appearances  of  the  drug. 

As  wiU  be  presently  shown,  a  more  or  less  considerable  part 
of  the  drug  consists  of  peculiar  substances  wliich  are  mostly  crystidliz- 
able  and  are  many  of  them  present  in  a  crystalline  state  in  the  drug 
itself  All  kinds  of  opium  appear  more  or  less  cryBtalline  when  a  little 
in  a  dry  state  is  triturated  with  benzol  and  examined  under  the  micro- 
scope. The  forms  are  various:  opium  from  Asia  Minor  exhibits  needles 
and  short  imf»erfect  crystals  usually  not  in  large  quantity,  whereas 
Indian  and  still  more  Persian  opium  is  not  only  highly  crystalline  but 
shows  a  variety  of  forms  which  became  beautifully  evident  when  seen 
by  polarized  light.  In  several  kinds  large  crystals  occur  which  are 
doubtless  sugar,  either  intentionally  mixed  or  naturally  present  The 
crystals  seen  in  opium  are  not  however  sufficiently  develuped  to 
wart*ant  positive  conclusions  as  to  their  nature,  besides  which  the 
opium  constituents  when  pure  are  capable  under  slightly  varied  circum- 
stances of  assuming  very  different  forms.  Hence  the  attempt  to  obtain 
from  solutions  crystals  which  shall  be  comparable  with  those  of  tlie 
:^ime  substances  in  a  state  of  purity  often  fails.  Some  interesting 
observations  in  this  direction  were  made  by  Deane  and  Brady  in 
1864-5,' 

All  opium  has  a  pecuhar  narcotic  odour  and  a  sharp  bitter  taste. 

Chemical  Composition — Poppy-juice  like  analogous  vegetable 
fluids  is  a  mixture  of  several  subst^inces  in  variable  ])roportiDn.  With 
the  commoner  substances  which  constitute  the  great  bulk  of  the  drug 
we  are  not  yet  sufficiently  acquainted. 


^  la  1870,  a  British  firm  at  Amoy  opened 
an  establishment  for  prepariDg  opium  for 
tJbe  iupply  of  the  Chinese  in  C^fomia  and 
AnaXxihAr^Pall  Mall  Oaz^H*^,  Nov.  7th, 
1373,  j^.  7,  wmounctia :  ''The  monopoly  of 
pTvpojing  and  celling  opium  in  the  14  dia- 
thctsof  Kvang-chow-fu,  iiaa  heen  leAseJ  to 
a  Hong  at  Canton  for  3  >'ears, 
innovation  on  former  practice.  ... 
Opiiiffi  tbopa  are  henceforth  to  be  licensed, 


atid  tho  Exchequer  will  receive  the  yearly 
an  in  of  140,000  dollars— a  welcome  addi- 
tion to  the  revenue." 

a  Pharm.  Jounu  vi.  234;  \'ii.  183.  with 
4  l^eAutiful  pUtcfl  representing  the  crystal- 
lizatit/na  fruJii  extrfict  und  tincture  of  opium 
as  well  aa  from  the  jnire  opium  coiistituentB. 
When  the  juice  of  the  poppy  ia  prevented 
from  rapid  drying  by  the  jiddition  of  a 
little  glycerin,  crystala  are  developed  in  it. 
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In  tho  first  place  (iDdeimndently  of  water)  there  is  found  nmcilag© 
distinct  froai  that  of  gum  arable,  ako  pectic  matter/  and  albumin. 
These  bodies,  together  with  unavoidable  fragments  of  the  poppy- 
capsules,  probably  amount  on  an  average  to  more  than  half  the  weight 
of  the  opium.^ 

Id  addition  to  these  substances,  the  juice  also  contains  sugar  in  solu- 
tion, — in  French  opium  to  the  extent  of  6^  to  8  per  ceot, :  according  to 
Decharme  it  is  unciy stall izable.  Sugar  also  exists  in  other  opium, 
but  w^kether  always  naturally  has  not  been  determined. 

Fresh  poppy-juice  contaitis  in  the  form  of  emulsion,  wax,  pectin, 
albumin  and  insohiblc  calcareous  salts.  When  good  Turkey  opium  is 
treated  with  water  these  substances  remain  in  the  residue  to  the  extent 
of  6  to  10  |»er  cent. 

Hesse  (1870)  has  isolated  the  wax  by  exhausting  the  refuse  of 
opium  with  boiling  alcohul  and  a  little  lime.  He  thus  obtained  a 
crystalline  mass  from  which  he  separated  by  chloroform  Palmitaie  and 
Cerotate  of  Cerotyl,  the  former  in  the  larger  proportion. 

The  presence  of  Caoutchouc  has  also  been  pointed  out ;  Procter^ 
found  opium  produced  in  Vermont  to  contain  about  11  per  cent,  of 
that  suljstance,  together  with  a  little  fatty  matter  and  resin- 
Respecting  the  colouring  matter  and  an  extremely  small  quantity 
of  a  volatile  body  with  pepper-like  odour,  we  know  but  little.  After 
the  colouring  m«itter  has  been  precipitated  from  an  aqueous  solution  of 
opium  by  lead  acetate,  the  liquid  becomes  again  coloured  by  exposure 
to  the  air.  As  to  the  volatile  body,  it  may  be  removed  by  acetone  or 
benzol,  but  has  not  yet  been  isolated. 

The  salts  of  inorganic  bases,  cliiefly  of  calcium,  magnesium  and 
potassium,  contain  partly  the  ordinary  acids  such  as  phosphoric  and 
sulphuric,  and  partly  an  acid  peculiar  to  tlie  poppy. 

Good  opium  of  Asia  Minor  dried  at  lOU^  C.  yields  4  to  8  per  ccut 
of  ash. 

Poppy-juice  contains  neither  starch  nor  tannic  acid,  the  absence  of 
which  easily- detected  substances  affords  one  crit-erion  for  judging  of  the 
purity  of  the  drag. 

The  proportion  of  water  in  opium  is  very  variable.  In  drying 
Turkey  opium  previous  to  pulverization  and  for  other  pharmaceutical 
purposes,  the  average  loss  is  about  12|  per  cent/  Bengal  opium,  which 
resembles  a  soft  black  extract,  is  manufactured  so  as  to  contain  30  per 
cent  of  water. 

As  the  active  constituents  of  opium,  or  at  all  events  the  morphine, 
can  be  completely  extracted  by  cold  water,  tlie  |)roportion  of  soluble 
matter  is  of  practical  importance.  In  good  opium  of  Asia  Minor 
previously  dried,  the  extract  (dried  at  100''  C.)  always  amounts  to 
between  55  and  66  i>er  cent, — ^generally  to  more  than  60, — thus 
aSbrding  in  many  instincas  a  test  of  the  pureness  of  the  drug.     Dried 


^  We  back  the  opportunity  of  examinmg 
very  good  Bpecimena  of  p«ctic  matter  »Qa 
caoutchouc  from  opium,  with  which  wc 
were  presented  (1870)  by  Messrs.  J.  F. 
Mftolftrhuie  k  Co*,  of  Loadon  and  Edin* 
borgh* 

'  Fluddger,  in  Pharm,  Journ.  x.  {1869) 
206. 


*  Amerkan  Joum,  of  Pharm, ^  1S70. 
124. 

*  From  the  LiborzLtory  nccountA  of  Metsrs. 
Alien  and  H&nburys,  London,  by  whioh  it 
appears  that  200  lb.  of  Turkey  opium  driad 
at  various  times  in  the  course  of  10  years 
lofit  in  weight  25|  tt. 
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Jndian  opium  yields  from  60  to  68  per  cent,  of  matter  soluble  Id  cold 
iPAter/ 

The  peculiar  coBstituenta  of  opium  are  of  basic,  acid,  or  neutral 
uature.  Some  of  these  substances  were  observed  in  opium  as  early  as 
the  17th  and  ISth  centuiy,  and  designated  Magisteriitm  Opii.  Bucholz 
in  1802  vainly  endeavoured  to  obtain  a  salt  from  the  extract  by 
crystallization.  In  1803,  however,  Chai'les  Derosne»  an  apothecary  of  | 
Paris,  in  diluting  a  syrupy  aqueous  extract  of  opium,  observed  crystals 
of  the  substance  now  called  Ifarcotine,  which  he  prepared  pure.  He 
believed  that  the  same  body  was  obtained  by  preeipitatint^  the  mother 
liquor  with  an  alkali,  but  w*hat  he  so  got  was  morphine.  It  is  needless 
to  pursue  the  further  researches  of  Derosne,  Ingenious  as  they  were, 
it  was  reserved  for  FriedHch  Wilhelm  Adam  Sertiirner,  apothecary 
of  Eimbeck  in  Hanover  {Tiat.  1783,  o6.  1841)  to  discover  their  true 
interpretation. 

Sertumer  had  been  engaged  since  1805  with  the  chemical  investi- 
gatiou  of  opium,  and  in  181 G  he  summarized  his  results  in  the  state- 
meat  that  he  had  enriched  science  (we  now  translate  his  own  words*) 
— *'  not  only  with  the  knowledge  of  a  remarkable  new  vegetable  acid 
[Mekonsdure  (meconic  acid)  which  he  had  made  known  as  Opiummitre 
in  18(>6],  but  also  with  tbe  discovery  of  a  new  alkaline  9alifial>le  lm.se, 
Morphium,  one  of  the  most  remarkable  substances,  and  apparently 
related  to  ammonia."  Serturner  in  fact  distinctly  recognised  the  basic 
nature  and  the  organic  constitution  of  morpliium  (now  called  Morphine^ 
Morphia^  or  Morphinum),  and  prepared  a  number  of  its  crystalline 
salta  He  likew^ise  demonstrated  the  poisonous  nature  of  these  sub- 
stances by  experiments  on  himself  and  others.  Lastly,  he  pointed  out, 
though  very  incorrectly,  the  difference  between  morphine  and  the  so- 
called  0}yiu'in'salt  (Narcotine)  of  Derosne.  It  is  possible  that  this 
latter  chemist  may  have  had  morphine  in  his  hands  at  the  same  time 
turner,  or  even  earlier.  This  honour  is  also  due  to  S(?guin, 
paper  " Sur  VOpiuvi*'  read  at  the  Institute,  December  24,  1804, 
was,  strange  to  say,  not  published  till  1814.^  To  Serturner,  however, 
undoubtedly  belongs  the  merit  of  first  making  known  the  existence  of 
ox^ganic  alkalis  in  the  vegetable  kingdom,* — a  series  of  bodies  practically 
intermiiiable.  As  to  opium^  it  still  remains  after  nearly  seventy  yeai's 
a  nidwi  of  new  substances. 

Solutions  of  morphine  in  acids  or  in  alkalis  rotate  the  plane  of 
polarization  to  the  left. 

The  morphine  in  opium  is  combined  wdth  meconic  acid,  and  is 
therefore  easily  soluble  in  water.*  The  Narcotine  is  present  in  the 
firee  state,  and  can  be  extracted  by  chlorofoi'm,  boiling  alcohol,  benzol, 
ether,  or  volatile  oils,**  but  not  by  water.  It  dissolves  in  3  parts  of 
chloroform,  in  20  of  boiling  alcohol,  in  21  of  benzol,  in  40  of  boiling 
ether     Its  alkaline  properties  are  very  weak,  and  it  does  not  affect 


'  CalcoLited  from  otBciAl  atatemeuU  given 
by  Eat  well  in  the  paper  quoted  at  p.  50. 
sGtll>ert*d  Aufuden  tUr  Phytik^  Iv,  {1817) 

Mmi«»/et  df  Vkimit,  xcii,  (1814)  225, 
*Tbe   Inatitut  de   France   on  the  27th 
jnac,  1831,  awarded  to  8ertUruer  a  prize  of 
I  fraooa — "  poor  avoir  recoimu  la  nature 


alcalinc  de  lamor|>hiDe,  et  avoir  ainsi  ouvert 
tme  voie  qui  produit  de  gtandes  decouvertca 
mMicales." 

*  There  are  exceptional  cases  in  which  it 
is  asserted  tliat  water  does  not  take  up  the 
whole  amount  of  mor|)hiue* 

<*In  large  crystals  by  means  of  oil  of 
turpentine. 
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e  microscope  \ 
if  lirHt  moistened 


vegetable  colours.     If  we  examine  opium  by  t 

at  once  detect  the  presence  of  narcotitie,  but  if  fir^t  moistened  with 

glycerin,  luunerous  large  crystals  may  generally  be  found  after  tbe 

lapse  of  some  daya     If  the  ojtium  has  been  previously  exhausted  with 

benzol  or  ether,  in  order  to  remove  the  nareotine,  no  such  crystals  will 

he  formed.    Hence  it  follows  that  narcotine  pre-exist>s  in  an  amorphous 

state. 

By  decomposition  with  sulphuric  acid,  narcotine  yields  Cofurninef 
an  undoubted  basei  together  wit!i  Opianu'  Acid.mvi  certain  derivatives 
of  the  latter. 

The  discovery  of  another  base,  Codeine,  wan  made  in  1832  by 
Robiquet.  It  dissolves  in  17  parts  of  boiling  water,  forming  a  highly 
alkaline  solution  which  perfectly  saturates  acids,  and  exhibits  in 
polarized  light  a  levogyre  power.  Codeine  is  also  readily  soluble  at 
ordinary  teiuperatures  in  7  [larts  amylic  alc*)hol,  and  in  11  of  benzol 

The  codeine  of  commerce  is  in  very  large  crystals  containing  2 
atoms  —  5 '66  pt^r  cent,  of  water.  By  ciystallizatioQ  from  ether  the 
alkaloid  may  be  obtained  in  small  anhydrous  crystals. 

Since  1832  other  alkaloids  have  been  found  iJi  opium,  as  may  be 
seen  in  the  following  table,  which  includes  all  the  17  now  known.* 

A  very  large  number  of  derivatives  of  several  among  them  have  been 
prepared,  of  which  we  point  out  a  few  in  smaller  type.  The  molecular 
constitution  of  these  opium  alkaloids  being  not  yet  thoroughly  settled, 
we  add  only  their  empirical  formula?,  which  however  exhibit  unmistake- 
able  connections. 

Papaverosine  discovered  by  Deschamps  in  poppy-heads  (p.  42)  can 
hardly  be  absent  from  opium.  In  some  points  it  appears  to  resemble 
cryptopiue. 

Among  the  peculiar  nou-basic  constituents  of  opium,  the  tirst  to  call 
fur  notice  is  Meconic  Acid,  C^H*0\  discovered,  as  already  observed,  by 
JSertiirner  in  1805.  It  is  distinguiahed  by  the  red  colour  which  it 
produces  witli  ferric  salts,  tite  same  as  that  of  ferric  sulphwyanate; 
but  the  latter  only  dissf>lves  in  ether.  Meconic  acid  is  soluble  in  4 
parts  of  boiling  water,  but  immciliately  gives  off  CO"-,  and  the  remain- 
ing solution  instead  of  depositing  micaceous  crystalline  scales  of  meconic* 
acid,  yields  on  cooling  (but  best  after  boiling  with  hydrochloric  aeid) 
hai'd  granular  crystals  of  (\mienic  Acid,  Cli'O-, 

Lactic  Acid  was  discovered  by  T,  and  H,  Smith  in  the  opium-liquors 
produced  in  the  manufacture  of  morphine.  These  chemists  regarded  it 
as  a  pecuUar  body,  and  under  the  name  of  Thtbula^tic  Add,  exhibited 
it  together  with  its  copper  and  morphine  salts  at  the  Lcmdon  Int4»r- 
national  Exhibition  of  1862,  Its  identity  with  ordinary  lactic  acid 
was  ascertained  by  Stenhuuse  (whose  experiments  have  not  been  pub- 
lished) and  also  by  J.  Y.  Buchanan.'^  T,  juid  IL  Smith  consider  it  to  be  a 
regular  constituent  of  Turkey  opium;  they  obtained  it  as  a  calcium- 
salt  to  the  amount  of  al>out  2  iM?r  cent,  and  have  |irepared  it  in  this  form 
and  in  a  pure  state  to  the  extent  of  over  KM)  lb.  In  our  opinion  it  is 
not  an  original  constituent  of  poppy *juice. 


*ln  1861  Hinterbcrgor  deicribeti  a«  a 
peculiar  Alkaloid,  Opianinf;  Dr.  livsjso  h&s 
•xamiiMd  Hioterberger't  Mpocitnea  of  Uiis 


body,    and   found  (1875)  it  to  oouaist  of 
impure  naroottno, 

2  BerichU  iL  Ihutack   Cfum.  QtmlMu 
tu  Btrlin,  iu.  {IB70)  182. 
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NATURAL  ALKALOIDS  OF  OPIUM 
and  a  few  of  their  Artifijoial  Derivatives, 


Wtthler,  1844 
HesM,  1871 


MaUhieaten        mxI  ) 
Wright.  I860     ..  T 


Wright,  1871  .. 
Sertttrner,  1810 

PeUetier   and   Thl-) 


booing,  1835  . 


:*} 


Burnaid*,  1871 

Wright,  1871   .. 
Bobiqiwt,  1832 


HAtthiMwn       and) 
Foster.  1868      ..  f 
ThibooznAry,  1885 


I 


Bene,  1870 
Been,  1870 

Hflsw,  1871 


MUJ) 

Footer,  1888       ..f 
1,1871     .. 


I 


Hmm,1870 
Bene,  1878 
Merck,  1848 
He«e,  1865 
Uesse,  1865 


Armstrong,  1871 
Ueaw,  1870     .. 


T.  &H.  Smitb,  1864. 


Bene,  1871  . 
Deroene,  1803 . 
Bene,  1870     . 


PeUetier.  1832 

T.  &B.  Smith,  1878. 


CrrrAKviHl  ..         ..         . 

Farmed  by  oxldUliig  imrcritiue ;  pobible  iu  water, 

.,     1.  HYBROCOTARNINB    ,. 

Crjr^tdlliabli!,  alkaline,  vulalilff  tt  ICh}'. 


Prom  ni'Tiiliiii 
imctnvhiui^i, 
emetic 


Al-OlfOftPillNB  * 

V.  I'V  hydrtMjbJoric  add,    Colouflew, 
t  riming  grveti  by  «^po«ujia  to  ktr; 

DsSOXTMOItPll  [5  E 

2.  MORPHINE    .. 

CiyatalllBiblef  slkaltiie,  lev^ij^yrc, 

..    3.  FSBUDOMORPHINB     .. 
CTyataUisca  witti  H^O;  d(*&i  uot  unite  tveii  «)tb 
aoeHcadd, 

Arocai}E[$(i  

From  oodslne  Itydilnrlde  of  lintf ;  amorpbouii^  wtui^AMU 

4.  CODEIKE 

Ct^itdilbBlble,  alkBllne^  bolublu  in  water. 

KoawAncoTElca 

..    5,THBBAIHB     .. 
Cryitallii&bk,  alkaline,  jsoraerl^  wilb  bn^ine, 

i^tnn  ihebfkltia  c^r  tbebeidtie  by  bydroclilorlo  acid> 

..  a  PBO'TOPINB 

Cf^vtalUxable,  alkaline. 

..,  UvntTtMoajrAiujoTmK ., 

PsfiTSRCtFiira 
Hotjetkolktfld. 

,.  7»  LAUDANINB  .. 

An  alkaloid  wblch,  ai  well  am  itm  lalte^  fomu  laige 

crTilal] ;  tutoA  Qf&tige  by  bydrochlodc  acid. 

,.    S.  CODAMIHB    -^ 
CfjiitalbMblet  alkulhm ;  fan  be  JiubJimedj  beooroea 
green  bj  nitric  iwjid* 

..a  PAPAVERINE-. 
OiyntalHiable,  iil«o  lU  bydrrwhlonite;  tnlphate  in 
Biilphuric  acid  pr«it  Ipiuied  by  water. 

..  la  BHCEADINB-. 
CryartalMKabla,  not  distinctly  alkttlin<3:  can  bo  Htib- 
limed;  ocsours  aJw  in  Petpg-mr  /Urr<t«, 

RncKJiOENisrt]         

From  rbtsadlne  ;  eryvtiUlixnbJe,  alkali  no. 

DlM»TH  ri4Joaj«  ARtOTtKtt 

IL  MBOONIDINB 
Amorpbou-tj  alkaline,  niella  at  b^'^t  noi;  stable,  the 
ralte  alko  edMly  altered. 

13.  CRYPTOPINB 
€iy'etaUlzjvblD,  gLlkH^lliifi  ;  saltfl  ttnd  to  yi^lhitmEM  ;  by- 
drnqblorate  cryiitaUistta  in  tufU. 

18.  LAUDANOSINB 
CryitoUJjSiiiblc,  alkaline. 

.14.  NABCOTINB 

Cryitalttaable,  sot  alkiiliiit.';  nalvt  not  itabtc. 

15.  liANTHOPINE 

MlProseopic  ervstolB  not  aJit^llne^  gparinj^ly  aolubk* 
In  bot  or  cold  spirit  or  whic,  ether  or  betiaoL 

,,    la  NARCEINB  ,. 
LltyttAlii£&ble  (as  a  hydrate  .  remlily  soluble  In  boil- 
ing water  or  in  alkallji^  lovugyre. 

17.  QNOSCOPINB 
Ciyrtallimble,  ineltfl  at  23a^,  aoluble  in  cblorofomi 
and  blsvilpblde  of  carbon,  flltpj^btly  9fo  In  bcti&al, 
not  in  ether.     The  mlta  hiive  an  aL-id  reacttun. 
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In  the  year  1826,  Dolilaiic^  observed  in  opium  a  peculiar  substauce' 
having  neither  basic  nor  acid  properties  which  was  afterwards  (1832) 
prepared  in  a  state  of  purity  by  Couerhe.  It  has  been  called  Opmnyl 
or  (by  Couerbe)  Mecomne.  It  has  the  composition  C^''H^*'0*  ^ 
O'H«.CH^0.C0(0CH')-.  Meconin  forms  prisms  which  fuse  under 
water  at  77"  C.  or  per  se  at  110",  and  distil  at  ISb"";  it  dissolves  in  about 
20  parts  of  boiling  water,  from  which  it  may  be  readily  crystallized, 
Meconin  may  be  formed  by  heating  narcotine  with  nitric  acid. 

An  analogous  substance  Meeouohsln  C'Wiy  -  C^H\  {Oll)\{CB.y, 
has  been  discovered  in  1878  by  T.  and  H.  Smith.  Meconoiosin  ia 
readily  soluble  in  27  parts  of  cold  water,  and  melts  at  88""  C.  When 
heated  with  sHghtly  diluted  sulphuric  acid,  and  when  the  evaporation 
has  reached  a  certain  point,  meconoiosin  produces  a  deep  red;  with 
meconin  the  coloration  is  a  beautiful  green. 

Proportion  of  peculiar  constituents — ^The  substances  described 
in  the  foregoing  section  exist  in  opium  in  very  variable  proportion;  and 
as  it  is  on  their  presence,  but  especially  that  of  morphine,  that  the  value 
of  the  drug  depends,  the  importance  of  exact  estimation  is  evident. 

Opium  whether  required  for  analysis  or  for  pharmaceutical  pre|»anL- 
tions  has  to  be  taken  ejxlu^iivelf/  in  tlu'  cZ/^y  stfde.  The  amount  of 
water  it  contains  is  so  uncertain  that  the  drug  must  be  reduced  to  a 
fixed  standard  by  complete  desiccation  at  100**  C,  before  any  given 
weight  is  taken, 

3Iorphine^Gmhouit^  who  analysed  a  large  number  of  samples  of 
opium,  and  whose  skill  and  care  in  such  research  are  not  disputed, 
obtained  from  a  sample  of  French  ojiium  produced  near  Amiens,  22"88 
per  cent,  of  morphine  crystalHzed  from  spirit  of  wine.  This  per- 
centago  has  not  to  our  knowledge  iDeeu  ever  exceeded.  From  another 
specimen  produced  in  the  same  district  he  got  21  "23  per  cent,  from 
a  third  20-67.  The  lowest  percentage  from  a  French  opium  w^as  1496, 
— in  each  case  reckoned  on  material  previously  dried. 

Chevallier  extracted  fj'oni  opium  grown  by  Aubergier  at  Clermont 
in  the  centre  of  France,  17*30  per  cent,  of  morphine.  Decharmes  from 
a  French  opium  obtained  17 tJ  per  cent.,  and  Biltz  from  a  German 
opium  20  per  cent  Opium  j»roiluced  in  Wtirtemb«rg  sent  to  the 
Vienna  Exliibition  of  187'^  atforded  Hesse  12  to  I')  per  cent  of  mor- 
phine ;  and  opium  from  Silesia  y  to  10  per  cent^ 

A  pure  American  opium  collected  in  the  State  of  Vermont  yielded 
Proctor  1575  per  cent  of  morphine  and  2  percent  of  narcotine.* 

The  opium  of  Asia  Minor  fui-nishea  very  nearly  the  same  pro- 
portions  of  morphine  as  that  of  Europe.  The  maximum  recorded  by 
Guibourt  is  21*46  per  cent  obtained  from  a  Smyrna  opium  sold  iii 
Paris.  The  mean  yield  of  8  samples  of  opium  sent  by  Delia  Sudda  of 
Constantinople  to  the  Paris  Exhibition  of  1855  wiis  14'78  per  cent. 
The  mean  percentage  of  morphine  atforded  by  12  other  samples  of 
Turkey  opium  obtained  from  various  sources  was  1406. 


*  Annalfj  d«.  Chitnit  tt  de  Phifniqw, 
xlix.  11832)  5— 20.— The  paper  wm  read 
before  the  AcAd,  de  MM.»  13tb  Maj, 
1626. 

•  M4mokt  turkdomffedetOpium  tt  gur 


ta  quantum  d€  morj^ine  que  rapium  doit 
tmUnir,  Piim,  1862. 

«  SohtoS,  AuseUUungal>erkkt^  Armei* 
ioaarcn^  p.  31. 

*  Am.  Jounu of  Pharm,  xviii.  (1870)  134, 
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Chevallier*  states  tliat  Smyrna  opiuin,  of  which  several  citaes  were 
received  by  Merck  of  Darmstadt  in  1845,  affiirded  12  to  13  per  cent  of 
pure  morphine  reckoned  upon  the  drug  in  its  fresh  avd  mm8t  Mate. 

Fayk  Bey^  analysed  92  srimples  of  opium  of  Asia*  Minor,  and 
found  that  half  the  number  yielded  more  than  10  per  cent,  of 
morphine.     The  richest  afforded  17'2  per  cent. 

From  the  foregoing  statements  we  are  warranted  in  assuming  that 
good  Smyrna  opium  deprived  of  water  ought  to  aflbrd  12  to  15  per 
cent,  of  morphine,  and  that  if  the  pcrcent^e  is  less  than  10,  adultera- 
tion may  be  suspected. 

Egyptian  opium  ha^  usually  been  found  very  much  weaker  in  mor- 
phine than  that  of  Asia  Minor.  A  sample  sent  to  the  Paris  Exhibition 
of  1865  and  presented  to  one  of  us  by  Figari  Bey  of  ( 'airo,  afforded 
us  5"8  per  cent,  of  morphine  and  8'7  of  narcotine. 

Persian  opium  api)eai*8  extremely  variable,  probably  in  consequence 
of  the  practice  of  combining  it  with  sugar  and  other  substances.  It  is 
however  sometimes  very  good.  Seput*  obtained  from  four  samples  the 
respective  percentages  of  13'47,  11-52,  1012,  1008  of  morphine,  the 
opium  being  free  from  water.  Mr.  Howard  as  already  stated  (p,  49) 
extracted  from  Persian  opium,  not  previously  *lried,  from  8  to  1075  per 
cent  of  morphine. 

East  Indian  opmm  is  remarkable  fur  its  low  percentage  of  mor- 
phine, a  circumstance  which  we  think  is  attributable  in  part  to 
climate  and  in  part  to  a  method  of  collection  radically  defective.  It  is 
scarcely  conceivable  that  the  long  period  doling  whieJi  the  juice 
remains  in  a  wet  state, — always  three  to  four  weeks, — does  not  exer- 
cise a  destnictive  action  on  its  constituents. 

According  to  Eat  well  *  the  percentage  of  morphine  in  the  samples  of 
Benares  opium  officially  submitted  for  analysis  gave  the  following 
averages  • — 


1846-46 
iI4S 


1846^7 


1847-iB 
2*20 


184a40 
3-21 


The  same  observer  has  recorded  the  results  of  the  examination 
of  freshly  collected  poppy-juice,  which  in  three  instances  afforded 
respectively  14,  3'OG,  and  2  89  per  cent,  of  mor]>hine,  reckoned  on 
the  material  deprived  of  water  ;  but  the  conditions  under  which  the 
experiments  were  made  appear  open  to  great  objection/ 

Such  very  low  results  are  not  always  obtained  from  East  Indian 
opium.  In  a  sample  from  Khandesh  furnished  by  the  Indian  Museum, 
we  found  607  of  morphine,  Solly  from  the  same  kind  obtained  about 
7  per  cent. 

Patna  Ganhn  Opium  which  is  the  sort  prepared  exclusively  for 

licina]  use,  afforded  us  86  per  cenL  of  purified  morphine  and  4  per 
r"*ent»   of  narcotine.^      Guibourt   obtained   from   sucli    an  oi>ium  772 


*  Sotke  kUiori(jit€  sttr  V opium  indiQ^ne^ 
Ftfifl,  1852. 

'  Monoffraphie  det  Opiums  d^  VBmpirt 
OUamaen  tnvoy4^  d  CKstpoaition  de  ParU, 
1W7. 

*  Jtmm.  d^  Pharm.  xxxix.  (1861)  1G3. 

*  Phann,  Joum.  xi.  (1852}  36  h 

*  In  one  caa«  the  juice  wan  allowed  to 


fitand  in  a  basin  from  23fd  Feb.  to  7th  May, 
being  ** occasionally  stirred''  1 

*  ThiB  drug  made  in  1838  came  from 
tbo  Apothecary  -  General^  Calcutta,  am! 
waa  presented  by  Chnstison  to  the  Kew 
^luBcum.  It  is  ill  rectanguilar  tablets 
2^  inches  square  and  |  of  an  inch  tbick^ 
caseil  in  wax. 
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per  centv     Christison  from  a  sample  sent  to  Dtincan  of  Edinburgh  in" 
1830/  9'50  per  cent,  of  hydrochl orate  of  morphine. 

SamplcH  from  tho  Indian  Museum  placed  at  our  disposal  by  T)r. 
J.  Forbes  Watson  gave-  us  the  following  percentages  of  morphine:— 
Medical  (Indinn)  Oplmn,  1852-53,  portion  of  a  square  brick,  4S; 
Garden  Behar  Opium,  46;  Ahkdri  Protdmon  Opium,  Patva,  No,  i5380, 
3%5;  Sind  Opivm,  No.  28,  3'8;  Vjnmti,  Eijilerabad,  Sind,  3*2  (and  5*4 
of  narcotine) ;  Malwa  Opium,  0"L 

With  regard  to  the  percentage  of  morphine  in  Chinese  Opium,  the 
following  data  have  been  obligingly  fur-nlBhed  to  us  by  Mn  T.  W. 
Sheppard,  F,C.8.,  Opium  Examiner  to  the  Benares  Opium  Agency,  of 
analyses  made  by  himself  from  sami»!ey  of  the  drug  procured  in  China 
by  Sir  R.  Alcock  : — Szechnen  ojiiuni,  22;  Kweichow,  2*5  ;  Yunnan,  4*1; 
Kansu,  51  per  cent  Mr.  8.  informa  us  that  Dr.  Eatwell  obtainerl  in 
1852  from  Szechuen  opium  3  3,  and  froui  Kweichow  opium  (M^  per 
cent^tbe  opium  in  all  instances  being  reckoned  as  dn^.  The  samples 
examined  by  Mr.  S*  contained  86  to  95  per  cent  of  dry  opium, 
and  yielded  (undried)  36  to  53  per  cent,  of  extract  soluble  in  cold 
water.  The  propotlion  of  morphine  in  the  sample  of  Chinese  opium 
analysed  by  Dr.  Jamieson  (p.  55)  was  nearly 72  per  cent  calculated  on 
the  dry  drug. 

Psnidomctrphiue—occnvfi  only  in  ver}^  small  quantities.  Hesse 
found  it  in  some  sorts  of  opium  to  the  extent  of  0  02  per  cent. — ^in 
others  still  less. 

Codeine— haB  been  found  in  Smyrna,  French  and  Indian  opium, 
but  only  to  the  extent  of  I  to  ^  per  cent  T.  and  H.  Smith  give  the 
jvroportion  in  Turkey  opium  as  03  per  cent* 

Tkebfiiiif — ^whicb  has  likewise  been  obtained  from  Fi*ench  opium, 
amounts  in  Turkey  o|)ium  accoi'ding  to  Merck  to  about  1  per  cent  In 
the  latter  sort  1\  and  H.  Smith  found  only  about  815  per  cent,,  but  of 

Pa/mveritie — ^in  the  same  drug,  1  per  cent 

Narcotine — exists  in  opium  in  widely  different  proportions  and 
often  in  considerable  abundance.  Thus  Scbindler  obtained  in  1834 
from  a  Smyrna  opium  yielding  1U30  per  cent  of  morphine,  1*30  per 
cent  of  narcotine.  Biltz  (1831)  analysed  an  oriental  opium  w^hicli 
artbrded  0  25  per  cent,  of  morphine  and  7' 50  of  narcotine.  Re  veil 
(18(>0)  obtained  from  Persian  opium  not  rich  in  morphine,  from  half  fi8 
much  to  twice  as  much  narcotine  as  morphine.  The  utmost  of  naix'o- 
tine  was  9 '90  per  cent  We  have  found  in  German  opium  of  undubit- 
able  purity^  109  per  cent  of  narcotine. 

Ea«t  Indian  opium  was  found  by  Eatwell  (1850)  always  to  affoi-d 
more  narcotine  than  morphine, — frequently  twice  as  much.  The  sample 
from  KJiandesh  referred  to  on  the  opposite  page,  afforded  us  77  per 
cent  of  pure  narcotine. 

French  opium  collected  from  the  Pavot  ueilht  sometimes  affords 
neither  narcotine,  thebaine,  nor  narceine.^ 


■ 
I 

1 


1  The  actoAl  ipecimen  t«  in  the   Kow 
Museam. 

•  Pharm  Jmm,  v.  (1876)  845. 

•  This  aaniple,  the  richest  of  all  in  moi^ 
phine,  t«  noted  m  of  **2nd  quatiti/."* 

•  PhamK  Jaum,  vil  (I84ltt)  183. 


»  Collected  in  1829  by  Biltx  and  obli^. 
ingly  placed  in  1807  at  my  disposal  by  hm 
TOn."F.  A.  F. 

^  The  ttAtemeiit  of  Biltz  (18311  thftt  &n 
opium  eullccieii  by  himself  from  (Kmpiiefl 
grown  in   1829  at  Erfurt  afforded  ^  per 


oprcT^i 


ca 


^%si 


Narceine — Of  this  substance  Couerbe  found  in  opiniii  Ol  per  cent.; 
T,  and  H.  Smith  0  02  and  Schindler  0  7L 

Crffptopine — exists  in  opium  in  very  small  proportion.  T  and  H. 
Smith  state  that  since  tl^e  alkaloid  tirst  came  under  their  notice,  they 
have  collected  of  it  altogetlier  about  5  ounces  in  the  form  of  hydro- 
chlorate,  and  this  small  quantity  in  opei*ating  on  many  thousands  of 
pounds  of  opium.  But  they  by  no  moans  assert  that  the  whole  of  the 
cryptopine  was  obtained. 

Rhandine—iH  also  found  only  in  exceedingly  minute  quantity. 

Sleconic  Acid — If  the  average  amount  of  morphine  in  opium  bo 
imated  at  15  per  cent,,  and  the  alkaloid  be  supposed  to  exist  as  a 
tri basic  meconate,  it  would  require  for  saturation  *V4  f»er  cent,  of 
meconic  acid  Wittstein  obtained  rather  more  than  3  per  cent.,  T,  and 
H.  Smith  4-  per  cent,  and  Decharnies  4*33.  Opium  pro^luced  in  Vermont 
yielded,  according  to  Proctor  (1870)  5*25  per  cent,  of  mecouic  acid. 
The  quantity  of  acid  required  to  unite  with  the  other  bases  assuming 
them  to  exist  as  salts  can  be  but  extremely  small 

Estiniation  of  Morphine  in  Opium — The  practical  valuation  of 
opium  turns  in  the  tirat  instance  upon  the  estiniation  of  the  water  pre- 
sent in  the  drug,  and  in  the  second  upon  the  proportion  which  the 
latter  contains  of  morphine.* 

The  first  question  is  detennined  by  exposing  a  known  quantity  of 
the  drug  divided  into  small  slices  or  fragments  tti  tlie  heat  of  a  watei- 
hath  nnti]  it  cease  to  lose  weight. 

For  the  estimation  of  the  morphine  many  ])rocesses  have  been 
devised,  but  none  is  perfectly  satisfactory.^  That  which  we  recommend 
lA  thus  performed  : — Take  of  opium  previously  dried  at  100''  C,  as  above 
stated,  and  powdered,  10  grammes ;  shake  it  with  100  grammes  alcohol 
0*950  sp.  gr.,  and  filter  after  a  day  or  two.  The  weight  of  the  liquid 
should  l>e  made  equal  to  100  gi-ammes.  Add  to  it  50  grammes  of  ether 
and  2  grammes  of  ammonia  water  O'OGO  sp.  gr. ;  collect  the  crystals  of 
opium  which  separate  slowly,  after  a  day  or  two,  dry  them  at  lOU'Q, 
ai*d  weigh  them.— On  ap]jlying  this  method  to  Indian  opium,  we  were 
but  little  satisfied  witVi  it. 

Commerce^ — By  official  statistics  it  appeal's  that  the  quantity  of 
opium  imported  into  the  United  Kingdom  in  1872  was  356,2111b., 
valued  at  £361,503.  Tbe  imports  from  Asiatic  and  European  Turkey 
are  stated  in  the  same  tables  thus: — 


1868 
317, 133  lb. 


1870 
276,691  lb. 


1872 
325,5721b. 


1674 
514,0001b. 


is  thus  evident  that  the  drug  used  in  Great  Britain  is  chiefly 
Turkish,  The  import  of  opium  from  Persia  baa  been  very  irregular. 
In  1871,  21,89 1  lb.  are  reported  as  received  from  that  country ;  in 
1872,  none. 


of  nappotiTif?  in  contrary  to  the  ex* 
prr  '    "  IjemiAto.     The  eatne 

n  J '  1  3  assertioii  rcB|K:ct- 

io^  «u  ..^^.iiiu.  >..<i..^  t»  to  13  per  cent  of 
nmrtGne. 

'  In  lelecting  u  sample  for  tnaJyais,  care 
■boBld  be  taken  tlmt  it  fnirly  represents 


the  bulk  of  the  dnig.  We  prefer  to  take 
a  little  piece  from  each  of  several  lumps, 
mix  them  in  a  mortar,  and  weigh  from  the 
mixed  earaple  the  required  quantity. 

^  Seo  also  Proctor,  Plmrin.  Journ.  vii. 
(1870)  244,  and  Yearbook  of  Pkann.  VWIl. 
528. 
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Except  that  a  little  Malwa  opium  has  occassional I3'  heen  imported, 
it  may  be  asserted  the  opium  of  India  is  entirely  unknown  in  the 
English  market,  and  that  none  of  it  is  to  be  found  even  in  London 
in  the  warehouse  of  any  druggist. 

As  to  other  countries,  we  may  point  out  that  in  1S76  the  import  of 
opium  (prepared)  into  the  colony  of  Victoria  was  valued  at  £104,557. 

Uses^Opiuin  possesses  sedative  powers  which  are  universally 
known.  In  the  words  of  Pereira,  it  is  the  most  important  and  valuable 
medicine  of  the  whole  Materia  Medica ;  and  we  may  add,  the  source 
by  its  judicious  employment  of  more  hai>piness  and  by  its  abuse  of 
more  miseiy  ^  than  any  other  drug  employed  by  mankind- 
Adulteration — The  manifold  falsifications  of  opium  have  be^i 
already  noticed,  and  the  method  by  which  its  more  important  alkaloid 
may  be  estimated  has  been  pointed  out  Moreover  as  already  stated, 
neither  tannic  acid  nor  starch  ever  occur  in  genuine  opium  ;  and  the 
proportion  of  ash  left  upon  the  incineration  of  a  good  opium  does  not 
exceed  4  to  8  per  cent,  of  the  dried  drug.  Another  criterion  is  aftbrded 
by  the  amount  soluble  in  cold  water  which  ought  to  exceed  55  per  cent. 
reckoned  on  dry  opium.  Finally,  if  we  are  coiTect,  the  gum  contained 
in  pure  opium  is  distinct  from  gum  arabic,  being  precipitable  by  neutral 
acetate  of  lead.  If  we  exhaust  with  water  opium  falsified  with  gum 
arable,  the  mucilage  peculiar  to  opium  will  be  precipitated  by  neutral 
acetate  of  lead,  the  liquid  separated  from  the  precipitate  will  still  con- 
tain the  gum  arahic  which  may  be  thrown  down  hy  alcohol  If  gum 
is  present  to  some  extent,  an  abundant  precipitate  is  produced. 
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Black,  Broum  or  Red  Mustard;  F,  Mmitarde  noire  ougrise;  Q.Schwartei' 

Snif\ 

Botanical  Origin— Bramica  nif/ra  Koch  (Sinapis  nigra  L). 
Black  Mustard  is  found  wild  over  the  whole  of  Europe  excepting 
the  extreme  north.  It  also  occurs  in  Northern  Africa,  Asia  Minor, 
Mesopotamia,  the  Caucasian  region,  Western  India,  as  well  as  in 
Southern  Siberia  and  China.  3y  cultivation,  whic^h  is  conducted  on  a 
large  scale  in  many  countries  (as  Alsace,  Bohemia,  Holhiml,  England 
and  Italy )»  it  has  doubtless  l>een  diffused  through  regions  where  it  did 
not  anciently  exist  It  has  now  become  naturalized  both  in  North 
and  South  America. 


History- 


-  Mustard  was  well  known  to  the  ancients. 

V' 


Theophrastus 
mentions  it  as  NuTn/, — Dioscorides  as  Nri^y  or  ^I'rfirt.  Pliny  notices 
three  kinds  which  have  been  I'efeired  by  F^e^  to  BixisHica  nigixi  Koch, 


>See  Tingling,  J,  F,  B,,  Tk^  popp^- 
plfifjve  ami  ingUind's  trime,  London,  IS76 
(102  p.)  ;  Turner,  F.  S,  (Secretary  of  the 
Anglo-Oriental  Stx^iety  for  the  Suppression 
of  vkt  Opium  Trade),  BrUUk  Opium  Poticy 


and  iU  rtiiuUs  to  India  and  €hin€L     Loo- 
don,   1876   (308  pagea)  ;   Sir    Edw,     Pry, 
Emjiaml,  Cfuna,  and  Opivm,  1878  (61  p.^* 
^  Botamque  H  Matitrt  Al6d.  de  PUne^  ii. 
(1833)  446. 
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I  J?,  alba  Hook.  f.  et  Th.,  and  to  a  South  Europeaa  Bpecies,  Dlplotaxis 
erucoideH  DC.  (Shiapls  enicoides  L.).    The  use  of  nmstard  seems  up  to 

'this  perio^l  to  have  been  more  medicinal  than  dietetic.     But  from  an 

I  edict  of  Dio4:;letian,  A.ix  301  *  in  which  it  is  mentioned  along  with 
alimentary  substances,  we  must  suppose  it  was  then  regarded  as  a  con- 
dimeDt  at  least  in  the  eastern  parts  of  the  Roman  Empire. 

In  Europe  during  the  middle  ages  mustard  was  a  valued  accom- 
paniment to  food,  especially  to  the  salted  meat  which  constituted  a  large 

[  portion  of  the  diet  r^f  our  anceRtors  during  the  winter,^  In  the  Welsh 
•'  Meddygon  Myddvai,"  of  the  l.'Hh  century,  a  paragraph  is  devoted  U) 

I  the  "Virtues  of  Mnstarth"  In  household  accounts  of  the  Kith  and 
14th  centuries,  mustard  under  the  name  of  Seaapium  ia  of  constant 

[occurrence* 

Mustard  was  then  cultivated  in  England,  but  not  as  it  would  seem 

[very  extensively.     The  price  of  the  seed  between  A,D.  1285  and  1395 

iTiiried  from  Is.  Sd.  to  Ok.  Hd.  per  quarter,  but  in  1347  and  137'j  it  was 

las  high  as  158.  and  16,?;'  In  the  accounts  of  the  abbey  of  St  Germain- 
des-Pri5s  in  Paris,  commencing  A.D.  8(H),  mustard   is  spcciticaUy  men- 

^ttoned  as  a  regular  part  of  the  revenue  uf  the  convent  lands/ 

The  essential  oil  of  mustard  was,  apparently,  noticed  about  the  year 
HiOO  by  Nicolas  Le  Febvre  (see  in  the  article  Rad.  Inulae),  more  dis- 
tinctly in  1732  by  Boerhaave.     Its  acriditj^  and  high  specific  gi-avity 

I  were  pointed  out  by  Murray.'  Thibierge  in  1819  observed  that  sulphur 
was  one  of  the  constituents  of  the  oil,  and  Guibourt^  stated  that  it  is 
not  pre-existing  in  the  seed. 

Production — Mustard  is  grown  in  England  only  on  the  richest 
aUuvial  soils,  and  chiefly  in  the  counties  of  Lincolnshire  and  Yorkshire, 
Very  good  seed  is  produced  in  Holland. 

Description — ^The  pod  of  Brasdca  n  igra  is  smooth,  erect,  and  closely 

pressed  against  the  axis  of  the  long  slender  raceme.     It  has  a  strong 

nerve  on  each  of  its  two  valves  and  contains  in  each  cell  from  4  to  il 

spherical  or  slightly  oval  seeds.     The  seeds  are  about  it*j  of  an  inch  in 

diameter  and  ^^  of  a  grain  in  weight ;  they  are  of  a  dark  reddish-brown. 

I  The  surface  is  reticulated  with  minute  pits,  and  often  more  or  less 

I  covered  with  a  whitish  pellicle  which  gives  to  some  seeds  a  grey  colour/ 

I  The  testa  which  is  thin,  brittle  and  translucent  encloses  an  exalbumi- 

nous  embryo  having  two  short  cotyledons  folded  together  longitudinally 

and  forming  a  sort  of  trough  in  which  the  radicle  lies  bent  up.     The 

embryo  thus  coiled  into  a  ball  completely  fills  the  testa;  the  outer 

I  cotyledon  is  thicker  than  the  inner,  which  viewed  in  transvei'se  section 

[seems  to  hold  the  radicle  aa  a  pair  of  forceps.     The  seeds  when  pul- 


tUr  Wt0itm*ehaften  zv  LSpzifj,  1851.  1—80. 

'Enetoaed  [»L»ture  knd  ia  England  was 

rarow  and  there  was  bat  scanty  providan 

I  for  pn^enriug  stock  through  the  winter, 

Iroot   eropps    being    unknown.      Hence   in 

J  November  there  was  &  genera!  alaughtering 

(ol  she«p  and  oxen,  the  fleah  of  which  was 

winter  use. — See  al&o  Pharm, 

tl876,  Apnl  27)852. 

hiit*  of  Af/rictiifur^  and  Prices 

in  Snffland,  i.  0866)  ^^ 


*  Gu^rard,  Pclypfifptf  fie  VAhhi  Irminon, 
Piu:i«,i.  (1844)715. 

'  Apparatus  fiiedkamijium ^  ii.  (1794)  SOI*. 

*Joum.  de  Pharm.  xvii.  (lail)  360. 

^The  grey  colour  of  the  seed,  which  is 
attri bated  to  rain  during  the  ripening,  Ih 
very  detrimental  to  ite  value.  The  great 
aim  of  the  grower  ia  to  prodnce  Beedof  a 
briglit  reddish  brown,  witli  no  grey  aeed 
intermixed. 
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verized  have  a  greenish  yellow  hue.  Masticated  they  have  for  an 
instant  a  bitterish  taste  which  however  quickly  becomes  pungent. 
When  triturated  with  water  they  afford  a  yellowish  emulsion  emitting 
a  pungent  acrid  vapour  wliich  affects  the  eyes,  and  has  a  strong  acid 
reaction.  The  8ceds  powdered  dry  have  no  such  pungeiic3^  When  the 
seeds  are  triturated  with  solution  of  potash,  the  pungent  odour  is  not 
evolved ;  nor  when  tliey  are  boiled  in  water.  Neither  is  the  acridity 
developed  on  trituraiiDg  them  with  alcohol,  dilute  mineral  acids,  or 
solution  of  tannin,  or  even  with  water  when  they  have  been  kept  in 
powder  for  a  long  time. 

Microscopic  Structure — The  whitish  pellicle  akeady  mentioned, 
which  covers  the  seed,  is  made  up  of  hexagonal  tabular  cells.  The 
epidermis  consists  of  one  row  of  densely  packed  brown  cells,  radially 
elongated  and  having  .strong  lateral  and  inner  walLs.  Their  outer  walls 
on  the  other  hand  are  thin  and  ntjt  coloured;  they  are  not  clearly 
obvious  when  seen  under  oil,  but  swell  op  very  considerably  in  pre- 
sence of  water^  emitting  mucilage.^  Seeds  immei"^ed  in  water  become 
therefore  covered  with  a  glossy  envelope,  levelling  down  the  superficial 
inequalities,  so  that  the  wet  seed  appears  smooth.  The  tissue  of  tlie 
cotyledons  exhibits  large  drops  of  fatty  oil  and  granules  of  albumin. 

Chemical  Composition— By  distilling  browo  mustard  with  water, 
the  seed  having  been  previously  macerated,  the  pungent  principle, 
Esaetitkd  Oil  of  Mustard,  is  obtained. 

The  oil,  which  has  the  composition  SCN(C*H''),  (allyl  isosulphocy* 
anate)»  boils  at  148"  C;  it  has  a  sp,  gr.  of  1017,  no  rotatory  power, 
and  is  soluble  without  coloration  or  turbidity  in  three  times  its  weight 
or  more  of  cold  strong  sulphuric  acid.  To  this  oil  is  due  the  pungent 
Hraell  and  taste  of  mustard  and  its  intiammatory  action  on  the  skin. 
As  already  pointed  out,  mustard  oil  is  m>t  present  in  the  dry  seeds,  but 
is  produced  only  after  they  have  been  comminuted  and  mixed  with 
water,  the  temperature  of  which  should  not  exceed  50'*  C. 

The  remarkable  reaction  which  gives  rise  to  the  formation  of  mustard 
oil  was  explained  by  Will  and  Korner  in  1863.  They  obtained  from 
mustard  a  crystallizahle  substance,  then  termed  Mrjrovate  of  fjofasBium, 
now  called  i^hnifrin,  It  is  to  be  regarded,  according  to  the  admirable 
investigatit/QS  of  these  chemists,  as  a  compound  of 

Isosulphocyanate  of  allyl  or  mustard  oil    .   C*    H*     NS 
Bisulphate  of  potassium H      KS      O* 

Sugar  (dextroglucose) CT    IP  O* 

so  that  the  formula    ... 


is  that  of  sinigrin.  It  does  in  fact  split  into  the  ahove-meutioned  three 
Bubatances  when  dissolved  in  water  and  brought  into  contact  with 
Myt*oshi. 

This  albuminous  body  discovered  by  Bussy  in  1839,  but  the  com- 
position of  wbich  ha^  not  been  made  out,  likewise  undergoes  a  certain 
decomposition  under  these  circumstances.  Sinigiin  may  likewise  be 
decomposed  by  alkalis  and,  according  to  Ludwig  and  Lange»  by  silver 

^  Moat  minutely  de«cnbed  and  figured        mchtmftm  auf  cient   Ofbieie  <U»  Pjk 
by  F.  von  BohneU  m  Unh&huidi'a  QnUr-       baw^  i  (Viemm,  1876)  171— »!. 
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nitrate.  These  chemists  obtained  Rinigrin  from  the  seeda  in  the  pro- 
portion of  0*5  per  cent, ;  Will  and  Korner  got  0*5  to  0*6  per  cent.  The 
exti*action  of  the  substance  is  therefore  attended  with  great  loas»  as  the 
minimura  yield  of  volatile  oil,  0'42  per  cent,  mdicates  2*3G  of  |K>tassium 
myronate. 

The  aqueous  solution  of  myrosin  coagulates  at  60°  C.  and  then 
becomes  inactive  :  hence  mustartl  seed  wliich  has  been  heated  to  100'  C\ 
or  has  been  n>asted  yields  no  volatile  oil,  nor  doed  it  yield  any  if 
powdered  and  introduced  at  once  into  boiling  water.  The  proportion  of 
myrosin  in  mustard  has  not  been  exactly  determined.  The  totjil  amount 
of  nitnjgen  in  tlie  seed  is  21*  per  cent.  (Hoffmann)  which  would  corre- 
spond to  18  |Ter  cent  of  myrosin,  supposing  the  proportion  of  nitrogen 
in  that  substance  to  be  the  same  as  in  albumin,  and  the  total  quantity 
of  nitrogen  to  belong  to  it.  Sometimes  black  mustjird  contains  so  little 
of  it,  that  an  emulsion  of  white  musttird  requires  to  be  added  in  order 
to  develop  all  the  volatile  oil  it  is  capable  of  yielding. 

An  emulsion  of  mustard  or  a  sdlutiuu  of  pure  sinigrin  brought  into 
contact  with  myrosin.  frequent!}^  deposits  sulphur  by  decomposition  of 
the  allyl  sulpbocyanidc,  hence  crude  oil  of  nmstard  soinetimes  contains 
a  considerable  proportion  (even  half)  of  Allyl  cyanide,  C*H*N,  distin- 
guished by  it«  lower  s]i.  gr.  (0-8o9)  and  lower  boiling  point  (llH"*  C). 

The  see<[ls,  roots,  or  herbaceous  part  of  many  other  plants  of  the  order 
Cruciform  yield  a  volatile  oil  composed  in  part  uf  niostard  oil  and  in  part 

of  aJlyl  sulphide  C"*H^^S  —  ^«tj«  \  S,  which  latter  is  likewise  obtainable 

from  the  bulbs  of  garlic.  Many  Crucifera:  afford  from  their  roots  or  seeds 
chiefly  or  solely  oil  of  mustard,  and  from  their  leaves  oil  of  garlic.  As 
to  other  plants,  the  roots  of  Reseda  Ititea  L.  and  R.  luteola  L.  have 
been  shown  by  Volhard  (1871)  to  afford  oil  of  mustard/  The  strong 
smell  given  off  by  the  crushed  seeds  or  roots  of  several  Mimosea?,  as  for 
instance*  Albizzia  lophaiiUui  Benth.  {Acacia  Willd.)  is  perhaps  due  to 
some  allied  compound. 

The  artificial  preparation  of  mustard  oil  was  discovered  in  1855  by 
Zinin,  and  at  the  same  time  also  by  Berth elot  and  De  Luca.  It  may  be 
obt^ned  in  decomposing  bromide  of  allyl  by  means  of  sulphoeyanate 
of  ammonium  : — 

C'WBr  .  SCN(Nff)-NH*Br  .  eH'SCN, 

The  liquid  C*H*SCN,  boiling  at  UV,  is  sulphoeyanate  of  allyl ;  if 
it  is  gently  w^armed  w^ith  a  little  alcoholic  potash,  and  then  acidulated, 
the  red  coloration  of  ferric  sulphoeyanate  is  produced  on  addititm  of 
perchloride  of  iron,  but  by  submitting  the  sulphoeyanate  of  allyl  to 
distillation  it  is  at  once  transformed  in  the  isosulpbocyanate,  ie,  in 
EQQstard  oil ;  the  latter  is  not  coloured  by  ferric  salts,  but  it  would 
appear  that  in  the  cold  emulsion  of  mustard,  even  at  0",  a  little 
iiulptiocyanate  makes  also  its  appearance. 

Mustard  submitted  to  pressure  affords  about  23  per  cent'  of  a  mild- 
tasting,  inodorous,  non-drying  oil.  solidifying  when  cooled  to  -  17'5"  C, 
and  consisting  of  the  glycerin  compounds  of  stearic,  oleic  and  Erucic 
or  Britssic  Acid,    The  last-named  acid,  (T'H^O^  occurs  also  in  the  fixed 


'  S«e  aliio  Hadix  AfTnorttela't  p.  68. 

Ifl   h^To  ohUintid   jia  much   as    3^8 


r'  cent,   by   meaDS  of    boiling  ether. - 
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oil  of  white  raiistard  and  of  ra\>e,  and  is  homologous  with  oleic  acid. 
Darby  (1 84-0)  has  pointed  out  the  existtmee  of  another  body,  St  naix^leu' 
Aeid,  C'^E'^O^  which  occurs  in  the  fixed  oil  of  both  black  and  white 
mustard.  Gohischmicdt,  in  1874-,  ascprtained  the  |>re.sence  also  of 
Behevli'  Arid,  CT^H**0"-  in  black  miistaiih  Sinigrin  hfiing  not  altered 
by  the  extraction  of  the  fatty  oil,  either  by  pressure  or  by  means 
of  bisulphide  of  carbon,  the  powdered  seed,  deprived  of  fiitty  oil,  Htill 
yields  the  w^hole  amount  of  the  irritating  **  essential  *'  oil.  This 
important  fact  lias  been  ingeniously  used  by  Rigollot*  for  the  pre- 
paration of  hia  mustard  paper. 

Mustiird  seed  when  ripe  is  devoid  of  starch  ;  the  mucilage  which  its 
epidermis  affords  amounts  to  19  per  cent,  of  the  seed  (Hofinmnn).  The 
ash-constituents  amounting  to  t  per  cent,  consist  cliiefly  of  the  phos- 
phates of  calcium,  magnesium,  and  potassium. 

Uses — Black  mustard  is  employed  in  the  form  of  poultice  as  a  power- 
l"ul  external  stimulant  ;  but  it  is  rarely  used  in  its  pure  state,  as  the 
Flour  of  Mustard  prepared  for  the  table,  which  contains  in  addition 
white  mustard,  answers  perfectly  well  and  is  at  hand  in  every  house.- 

The  essential  oil  of  mustard  dissolved  in  spirit  of  wine  is  occjisionally 
prescribed  as  a  liniment. 

Substitute^Br<m^/r^x  junrfft  Hook,  f  et  Th.  {Hinajntt  jujicea  L.)  is 
extensively  cultivated  throughout  India  (where  B.vigra  is  rarel}^  grown), 
Central  Africa,  and  generally  in  ivarm  countries  \vhere  it  replaces  B, 
nigra  and  is  applied  to  the  same  uses.  Its  seeds  constitute  a  portion  of  ' 
the  mustard  of  Europe,  as  we  may  infer  from  the  fact  that  British  India 
exported  in  the  year  1871-7-,  of  ''  Mta^tard  sfedj^  141rS  tons,  of  which 
790  tons  were  shipped  to  the  United  Kingdom,  and  old  tons  to  France.*] 
B,  juncea  is  largely  grown  in  the  south  of  Russia  and  in  the  steppes 
north-east  of  the  Caspian  where  it  appuars  to  flourish  particularly  well 
in  the  saline  soil.  At  Sarepta  in  tlie  Government  of  Saratov,  an  estn- 
blishment  has  existed  since  the  heginnitig  of  the  present  century  where 
this  sort  of  mustard  is  prepared  for  use  to  the  extent  of  S{){)  tons  of  seed 
annually.  The  seeds  make  a  fine  yellow  powder  employed  both  for 
culinary  and  medicinal  purposes.  By  pressure  they  yield  more  than 
20  per  cent,  of  tixed  oil  which  is  used  in  Rus.sia  like  the  best  olive  oil 
The  seeds  closely  resemble  those  of  5.  vlgrft  and  afford  when  distilled 
the  same  essential  oil ;  it  is  largely  made  at  Kiew. 

SEMEN    SINAPIS   ALBiE. 

White  Mustard ;  F,  Moutard^  bltmehe  on  Avglmse  ;  O,  Weimer  Senf. 

Botanical  Origin — B7xi8sica  (dha  Hook,  f  et  Th,  (Simupia  dha  L.> 

This  plant  appears  to  belong  to  the  more  southern  countries  of  Rump»» 
and  Western  Asia.     According  to  Chinese  authora*  it  was  intnxluced 


*  The  b«!»t  Flour  of  MuJftarti  «uch  m  ia 
tnftde  by  the  large  niAniifactnrera,  cantaini 
nothing  bnt  brown  and  white  mustard  leeda. 
But  the  lower  and  cheaper  qualities  made  by 
the  BAme  fiitns  contain  flour,  tarmeric,  and 
caiMncum.     Unmixed  fiour  of  Black  Mus- 


tard ii  however  kept  for  those  who  care  to 
pnrchaae  it.  i 

"  Anvtialfftat^m^vto/tAf  Trtfdeand  Xari*  j 
gatiou  nj  BritUh  indlcL,  Galea tta,  1872.  G2. 

*  Bretachneider,  Stud  if  q/*  VfUnfMt  Botan. 
WoH-M,  1S70.  17. 


SEMEN  SINAPIS  ALBJE.       -wmm-  m 

iUi  Cluua  from  the -latter  region.     Its  cultivation  in   Eu^Hand  is  of 
BDt   introductiou,   but   is   rapidly   exteuding.^      The   plant    is   not 
incommon  as  a  weed  on  caltivated  land. 

History — White  mustard  was  used  in  former  times  iudiscriminately 

y-ith  the  brown.     In  the  materia  medica  of  the  London  PkarmacojTcela 

[of  1720  the  two  sorts  are  sefmrately  prescribed.    The  important  cliemical 

^distinction  between  them  was  first  made  known  in  1831  by  Boutron- 

Charlard  and  Robiquet.^ 

Production — White  mustard  is  grown  as  an  agricultural  crop  in 
BX  and  Cambridgeshire. 

Description — Bramica  alba  differs  from  B.  'nitfra  in  having  the  pods 
>ristly  and  spreading.  They  ai-e  about  an  inch  long,  half  the  leiigth 
[being  occupied  by  a  fiat  veiny  beak.  Each  pod  contains  4  to  6  yellowish 
lieeds  about  yV  of  an  inch  in  diameter  and  jV  of  a  gi'ain  in  weight  The 
[brittle,  nearly  transparent  and  colourless  testa  eJicloses  an  embryo  of  a 
[bright  pure  yellow  and  of  the  same  structuie  as  that  of  black  mustard, 
[The  surface  of  the  t^^sta,  is  hkewise  pitted  in  a  reticulate  manner,  but  so 
Inely  that  it  appears  smooth  except  under  a  high  magnifying  power, 

WTaen  triturated  with  water  the  seeds  form  a  yellowish  emulsion  of 
l^ery  pungent  taste,  but  it  is  inodorous  and  does  not  under  any  circum- 
mces  yield  a  volatile  oih     The  powdered  seeds  made  into  a  paste 
["With  cold  water  act  as  a  highly  stimulatiug  cataplastiL    The  entire  seeds 
ield  to  cold  water  an  abuodunce  of  mucilage. 

Microscopic  Structure— The  epidennal  cells  of  white  nnistard 
fcflbrd  a  good  illustration  of  a  mucilage-yielding  layer  such  as  is  met 
rith,  imder  many  variations,  in  the  seeds  of  numerous  plants.  The 
cuticle  consists  of  large  vault/cd  cells,  exhibiting  very  regulai"  hexagonal 
outlines  when  cut  across,*  The  inner  layer  of  the  epidermis  is  made  up 
E>f  thin-walled  cells,  which  when  moistened  swell  and  give  off  the  muci- 
ze.  In  the  dry  state  or  seen  under  oil,  the  outlines  of  the  single  cells 
\JbtB  layer  are  not  distinguishable.  The  tissue  of  the  cotyledons  is 
"  with  drops  of  fatty  oil  and  with  granular  albuminoid  matter ; 
^farch  which  is  present  in  the  seed  while  young,  is  altogether  absent 
^s  lK.-n  the  latter  readies  maturity* 

Chemical  Coniposition — W'hite  nmstard   deprived  of  fatty  oil 

I   Ilia  to  boiling  alcohol  colourless  crystals  of  Sirndbln,  an  inditierent 

stance,  readily  soluble  in  cold  water,  but  sparingly  in  cold  alcohol. 

oa  the  able  investigations  of  WHU  (1870)  it  follows,  that  it  is  to  be 

.  -arded  as  composed  of  three  bodies,  namely  : 

Sulphocyanate  of  Acrinyl                            C*    ff     N     S     O 
Sulphate  of  Sinapine  .                                C*    H^    N     S     0* 
Sugar    .    .     ,     .  e     H" ^_0* 

»o  that  the  formula   . C*    H**    N*    S^   O^' 

repr^enU  according  to  Will  the  composition  of  sinalbiu.     It  is  actually 
resolved  into  these  three  substances  when  placed  at  ordinary  tempera- 

'  Morton*i  Cffchped,  of  AgticuUure^  li.  ''  An  interesting  object  for  the  polariniig 

\  1  H5h)  440.  microscope. 

♦  /onrw,  de  Pharm,  xvii  |1831)  279. 
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tiires,  in  contact  with  water  and  Mtf rosin,  t!io  latter  of  which  ia  a  con- 
Btituent  of  white  mustard  as  well  as  of  brown  (p.  t]G).  The  liquid 
becomes  turbid,  the  first  of  the  above-named  substances  separates 
(together  with  coagulated  albumin)  as  an  oily  liquid,  nob  soluble  in 
water,  but  dissolving  in  alcohol  or  ether.  This  Suiphoeyanaie  of 
Acnnyl  is  the  rubefacient  and  vciaicafcing  principle  of  white  mustard. 
It  does  not  pre-exist,  as  shown  by  Will,  in  the  seed,  and  cannot  be 
obti^ined  by  distillation.  By  treating  it  with  a  salt  of  silver^  Will 
obtained  crystals  of  cyanide  of  acrinyl,  C^IFNO :  by  warming  it  (or 
sinalbin  itself,  or  an  alcoholic  extract  of  the  seed)  with  caustic  potash, 
sulphocyanide  of  j;M>ta.ssiuni  is  produced.  The  presence  of  the  latter 
may  be  indicated  by  adding  a  drop  of  perchloride  of  iron,  when  a  blood- 
red  coloration  will  be  produced.^ 

Sulphate  of  Sinupine  imparts  to  the  emulsion  of  white  mustard,  in 
which  it  is  formed,  an  acid  reaction.  Sinapiue  is  itself  an  alkaloid, 
which  has  not  yet  Ijeen  isolated,  as  it  is  very  liable  to  cliange.  Thus  ita 
solution  on  addition  of  a  trace  of  alkali  immediately  assumes  a  bright 
yellow  colour  indicating  decomposition,  and  a  similar  colour  is  produced 
in  an  a€|ueou3  extract  of  the  seed. 

The  above  statements  show,  that  the  chemical  properties  of  siuaJbiu 
and  its  derivatives  correspond  closely  with  those  of  sinigrin  (p.  00)  and 
the  substances  which  make  their  appearance  in  an  emulsion  of  black 
mustard. 

The  other  constituents  of  white  mustard  seed  are  nearly  the  same 
as  those  of  black.  Tlie  fat  oil  appears  to  yield  in  addition  to  the  acids 
mentioned  at  p.  07,  Benic  or  Behenic  Acid,  U"H*^0".  White  mustard 
is  said  to  be  richer  than  black  in  my  rosin,  so  that,  as  explained  in  the 
previous  article,  the  pungency  of  the  latter  may  be  often  increased  by 
an  addition  of  white  muatari  By  burning  white  mustard  dried  at 
100^  C,  with  soda-lime,  we  obtained  from  4*20  to  430  per  cent,  of 
nitrogen,  answering  to  about  28  per  cent  of  protein  sulKstances/*^  The 
fixed  oil  of  the  seed  amounts  to  22  per  cent  The  mucilage  as  yielded 
by  the  epidermis  is  precimtal)ie  by  alcohol,  neutral  lead  acetate^  or 
ferric  chloride,  and  is  soluble  in  water  after  diying. 

Erucin  and  Sinapic  AeiJ,  mentioned  by  Simon  (1838)'  as  peculiar 
constituents  of  white  mustard,  are  altogether  doubtfub  yet  may  deserve 
further  investigation.  The  sinapic  acid  of  Von  Babo  and  Hirschbrunn* 
(1852)  is  a  product  of  the  decomposition  of  sinapine. 

Uses — White  Mustard  seed  reduced  to  powder  and  made  into  a 
paste  with  cold  water  act  as  a  powerful  stimulant  when  appUed  to  the 
skin,  notwithstanding  that  such  paste  is  entirely  wanting  in  essential 
oil.  But  for  sinapisms  they  are  actually  used  only  in  the  fonn  of  the 
Flour  of  Mustard  which  is  prepared  for  the  table  and  which  containa 
also  Brown  Mustard  seed. 


*  Th©  red  compound  tbu«  foniied  with 
sulj^ooyuiide  is  readily  soluble  in  ether, 
yet  in  tlio  caae  of  white  muat^rd  we  find  it 
nQi  to  be  so. 


Sxpomuents  performed  by  Mr,  WepMI 
ly  laboratory^  1869,  — F.  A.  F. 


in  ray  ! 
«Gmeliii,  Cl^ilMrif,  xir.  USOO)  £91  JOtd 

*Ibid.52L 
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Horseradish ;  F.  Maifort  (te,  racirie  forte),  Cran  de  Brttagm  ; 

G,  Meerrettig^ 


W^    ffo 

^^Hh    Botanical  Origin— 'CWhlearia  A rinorcuna  h.,  a,  common  pereonial 
^^^with  a  stout  tapering  rcMjt,  large  coarse  oblong  leaves  with  long  staiJvs, 
and  erect  dowering  racemes  2  to  3  feet  high.     It  is  indigeiioua  to  the 
eastern  parts  of  Europe,  frooi  the  Caspian  through  Russia  and  Poland 
to  Finland.     In  Britain  and  in  other  parts  of  Europe  from  Sicily  to  the 

Elar  circle,  it  occurs  cultivated  or  semi-wild;  in  the  opinion  of  Schil- 
ler* it  is  not  tnily  indigenous  to  Norway, 

History— ^The  vernacular  name  Ai^mon  is  stated  by  Pliny*  to  be 
used  in  the  Pontic  regions  to  designate  the  Armortu^kt  of  the  Rumans. 
the  Wild  Radish  (pa<payh  aypia)  «jf  the  Greeks,  a  plant  which  cannot 
be  positively  identified  with  that  under  notice. 

Horse-radish  is  called  in  the  Ruasian  language  Chreii,  in  Lithuanian 
Krenui,  in  Illj^ian  Kren,  a  name  which  has  passed  into  several  German 
dialects,  and  as  Cran  or  Crammn  into  French. 

From  these  and  similar  facts,  De  Candolle^  has  drawn  the  con- 
cluwion  that  the  propagation  of  the  plant  has  traveOed  from  Eastern  to 
Western  Europe. 

Both  the  root  and  leaves  of  hoi-sC'radish  were  used  as  a  medicine 
Ajud  also  eaten  with  food  in  Germany  and  Denmark  during  the  middle 
"_  '  But  the  use  of  the  fonuer  was  not  common  in  England  until  a 
much  later  period.  The  plant  is  mentioned  in  the  Meililytpn  Myddfai 
and  was  known  in  Englaml  as  Red-oAe  in  the  time  of  Turner,  1508, 
but  is  not  quoted  by  liiia^  as  used  in  food,  nor  is  it  noticed  by  Boorde,* 
1542,  in  his  chajiter  on  edible  roots.  Gerarde"  at  the  end  of  the  16th 
century  remarks  that  horse-radish — '*  m  commonly  used  among  the 
Germans  for  sauce  to  eat  fish  w^ith,  and  such  like  meats,  as  we  do 
mustard."  Haifa  century  later  the  taste  for  horse-radish  had  begun  to 
prevail  in  England.  Coles ^  (1657)  states  that  the  root  sliced  thin  and 
mixed  with  vinegar  is  eaten  as  a  sauce  with  nieat  as  among  tlic 
Germans.  That  the  use  of  horse-radish  in  France  had  the  same  origin 
is  proved  by  its  old  French  name  Motdarde  des  Alhinunds. 

The  root  to  which  certain  medicinal  properties  had  always  been 
assigned,  was  included  in  the  materia  medica  of  the  London  Pharma- 
eopceias  of  the  last  century  under  the  name  of  Eaphanus  rmtlcanus. 

Description— The  root  which  in  gootl  ground  often  attains  a  length 
of  3  feet  and  nearly  an  inch  in  diameter,  is^  enlarged  in  its  upper  part 
into  a  crown,  usually  divitling  into  a  few  short  branches  each  sur- 
mounted by  a  tuft  of  leaves,  and  annulated  by  the  scars  of  fallen 
foliage ;  below  the  crown  it  tapers  slightly,  and  then  for  some  distance  is 


»  PJU^mmweH  NorwefftM  (1873)  2%. 

^  Ijb.  lix*  c.  26  (Littr<^*8  traHslation), 

'  iMo^Qpfut  Boiiiniqur,  ii,  (1855)  C55. 

*  Mtyvr,  Otsc^rhte  der  liot^tuk.  Hi, 
OS5«)5ai  ;  who  Schabeler  Ic,  ;  PrVifftir. 
BticA  drr  Xatur  vofi  Kanrtid  von  Mtgenbtrg^ 
SiuttgAH,  1801.    4ia 


^IferMf^  IMwrt  2.  (1508)  111. 

«  Dyetaru  qf  IhUh,  Early  EugliBh  Text 
Society,  1870.  278. 

7  JJf^rball,  wilted  by  JohiisoD,  1636,  240, 

^Adam  in  Eden,  of*  Xat arc's  I'arudktf 
Lond.  Hi57.  chap.  256. 
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often  aliiiost  cylindrical,  tlirowiug  oM*  here  and  there  filiform  and  long 
slender  cylindrical  roots,  and  finally  dividing  into  two  or  three  branches. 
The  root  is  of  a  light  yellowish  brown  ;  jatenially  it  is  fleshy  and 
perfectly  white,  and  has  a  short  non-tihrous  fracture.  Before  it  is 
broken  it  in  inodorous,  but  when  comminuted  it  immediately  exhales 
its  characteristic  pungent  smell  Its  welUknown  pungent  taste  is  not 
lost  in  the  root  carefully  dried  and  not  kept  too  long. 

A  transverse  section  of  the  fresli  root  displays  a  lai'ge  central 
colmuii  with  a  radiate  and  coneentric  arrangement  of  its  tissues,  wljieli 
are  separated  by  a  small  greyish  circle  from  the  bark,  whose  lireadth  is 
from  1  to  2  lines.  lu  the  root  braaches  there  is  neither  a  well-defined 
liber  nor  a  true  pith.  The  short  leaf-bearing  bmnches  include  a  large 
pith  surrounded  by  a  circle  of  woody  bundles.  The  bark  a^lheres 
strongly  to  the  central  portion,  in  which  zones  of  annual  gi'owth  are 
easily  perceptible,  at  least  in  older  specimens. 

Microscopic  Structure — The  corky  layer  is  made  up  of  small 
tabular  celts  as  usual  in  suberous  coats.  In  the  succeeding  zone  of 
the  middle  bark,  thick-walled  yellow  cells  are  scattered  through  the 
parenchyme,  chiefly  at  the  boundary  line  of  the  corky  layer  In  the 
root  the  cellular  envelojm  is  not  strikiugly  separated  from  the  liber, 
whilst  in  its  leafy  branches  this  separation  is  well  marked  by  wedge- 
shaped  liber  bundles,  wdiich  are  accompanied  by  a  gioup  of  the  yellow 
longitudinally-elongated  stone  cells.  The  woody  bundles  contain  a  few 
short  yellow  vessels,  accompanied  by  bundles  of  proaenchymatous,  not 
properly  woody  cells.  The  centre,  in  the  root,  shows  these  woody 
bundles  to  lie  separated  by  the  medullary  |iarenchyma  ;  in  the  branches 
the  central  column  consists  of  an  nniforni  pith  w^ithoot  woody  bundles, 
the  latter  forming  a  circle  close  to  the  cambium.  The  parenchyma 
of  the  wdioie  root  collected  in  spring  is  loaded  with  small  starch 
gi*anules. 

Chemical  Composition — Among  the  constituents  of  horse-radish 
root  Ctbe  chemical  history  of  wliich  is  however  far  from  perfect)  the 
volatile  oil  is  the  most  interesting.  The  fresh  root  submitted  to  dis- 
tillation with  water  in  a  glass  retort,  yields  about  J  per  mille  of  oil 
which  is  identical  with  that  of  Black  Mustard  as  proved  in  1843  by 
Hubatka.  He  combined  it  with  ammonia  and  obtained  crystals  i>f 
thiosioammine,  the  composition  of  which  agreed  with  the  thiosinammine 
from  mustard  oil. 

An  alcoholic  extract  of  the  root  is  devoid  of  the  txlour  of  the  oil, 
but  this  IS  quickly  evolved  on  addition  of  an  emulsion  of  W/iite  Mustard. 
The  a'isential  oil  does  not  therefore  pre-exist,  but  only  sinigrin 
(myronate  of  potassium)  and  an  albuminoid  matter  (my rosin)  by  whose 
mutual  reaction  in  the  presence  of  water  it  is  formed  (p.  66)*  This 
process  does  not  ^o  on  in  the  growing  root,  perhaps  because  the  two 
principles  in  question  are  not  contained  in  the  same  cells,  or  else  exist 
together  in  some  condition  thai  does  not  allow  of  their  acting  on  each 
other, — a  state  of  things  analogous  to  that  occurring  in  the  leaves  of 
Lauroceroifiis. 

By  exhausting  the  root  with  water  either  cold  or  hot,  the  idai^Tn 

IB  decomposed  and  a  considerable  proportion  of  bisulphato  is  found  in 

I  the  concentrated  decoction.     Alcohol  removes  from  tlie  root  some  fattv 


I 

I 

I 
I 
I 

I 


CORTEX  CANELL.4:  ALBzE. 

aud  sugar  (W^inckler  1849).     Salts  of  iron  do  nut  alter  thin 

uf  it,  tannic  matters  being  afeent.     The  presence  of  uiyrosin, 

'  wlif^  at  present  has  been  inferred  ratlier  thao  proved,  ought  to  be 

further  investigated     The  root  dried  at  100''  afforded  111  5  pur  cent,  of 

ash  to  Mutsehler  (1878). 

Uses — An  infusion  or  a  distilled  spirit  of  horse-radish  ia  reputed 
stimulant,  diaphoretic,  and  diuj-etic,  but  is  not  often  employed. 

Substitute — In  India  the  root  of  Moringa  ptfrf/<jo6j)crtnfi  Gartn.  is 
cuDHidered  a  aubstitute  fur  boFHe-radiah.  It  yields  by  distillation  an 
essential  oil  of  disgusting  odour  which  Broughton,  who  obtained  it  in 

lute  quantity,  has  assured  ua  is  not  identical  with  that  of  mustard  or 

zarlic. 


CANELLACE^. 

CORTEX  CANELLiE  ALBiE. 

Canella  Bark,  CaJieUa  Alhu  Bark;  F.  Candle  UanfJie ; 
G.  Cwnella-Rhide, 


Botanical  Origin — Catiella  alba  Murray/  a  tree,  20  to  30  or  even 
50  feet  in  height,  found  in  the  south  of  Florida,  the  Bahama  Islands 
(whence  alone  its  bark  is  exported),  Cuba,  Jamaica,  Ste.  Broix,  Guada- 
loupe,  Martinique,  Barbadoes  and  Trinidad. 

History —The  di'Ug  was  tirst  mentioned  in  1(J05  by  Clusius/  who 
remarks  that  it  had  been  then  newly  brought  to  Europe  and  had  received 
the  name  of  Canella  alba  (White  Cinnamon).  It  was  afterwards  known 
as  CoMua  Cortic^sus,  Codas  ditlcis,  Cai*^ia  alba.  Cassia  llfjut^a  Jaiaai- 
cells  Is  or  Jamaica  Winttrs  Bark,  Dale^  writing  in  Ui*J3  notices  it  as  not 
unfirequently  sold  for  Winter's  Bark.  Pomet*  (169-I'}  describes  it  as 
jnymous  with  Winter's  Bark^  aud  observes  that  it  is  common, 
but  little  employed. 

Tlie  drug  is  mentioned  by  most  subsequent  writers,  some  of  whom 
like  Pomet  probably  confounded  it  with  the  bark  oi*  Clnnarfwdendrott 
(p.  ID).  It  is  usually  described  as  produced  iu  Jamaica  or  Guadaloupe, 
iVom  which  islands  no  Canella  alba  is  now  exported.  On  the  other 
hand.  New  Providence,  one  of  the  liahamas  whence  the  Canella  alba  uf 
llie  present  day  is  shipped,  is  not  uaujed.  Nor  do  we  find  any  allusion 
to  the  drug  in  the  records  of  the  Company  (1630-50)  which  was  formed 
1  for  the  colonization  of  New  Providence  and  the  other  islands  of  the 
'  group,  though  their  stiiple  productions  ai'c  frequently  enumerated.* 

Canella  alba  Murr,  wiis  described  and  figured  by  Sloane  (1707)  and 
Ifetill  better  by  Patrick  Brown  in  17^9,  and  Olaf  Swartz  in  1791.*^ 

Collection — In  the  Bahamas,  where  the  drug  is  known  as  White 
Wood  Bark  or  Ci7ina7non  Bark,  it  is  collected  thus : — ^j>reparatory  to 


1  Fig*    in  Bentley  fttid  Trimes,  Medic. 
I  PianU,  pATt  (S  (1876). 
^&Bolka,  78. 
»  Pharmacohgia,  432. 
•  HiMi.  tics  I>roQ.  pikrt  i.  130. 


*  CtUfi%dar  o/Stat^Papen^  Colonial  Seriate 
1584—1660,  bond.  1860. 

*0.  SwartZp  Trana.  of  the  Liimean  8oo., 
i.  96.  Bee  alao  Bonnet,  Monoyraphle  dt» 
CattelUkH,  1876. 
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being  stripped  from  the  "wood,  the  bark  is  gently  beat4?n  with  a  stick, 
which  removes  the  suberoiis  layer.  By  a  further  beuLhig,  tlie  remain- 
ing bark  is  separated,  and  having  been  peeled  oft' and  drieil,  is  exported 
without  farther  preparation.^ 

Description — Canella  bark  occurs  in  the  fonn  of  quills,  more  or 
less  crooked  and  irregular,  or  in  channelled  pieces  from  2  or  3  up  to  6, 
8,  or  more  inches  in  length,  j  an  inch  to  1  or  2  inelies  in  width,  and  a 
line  or  two  in  thieknesH,  The  suberons  layer  which  here  and  there  has 
escaped  removal  is  silvery  grey,  and  dotted  with  minute  liehens. 
Commonly,  the  external  «nrface  consists  of  inner  cellular  layei-s 
(7nempld(vam)  of  a  briglifc  buff»  or  light  orange-brown  tint,  often  a 
little  wrinkled  transversely,  and  dotted  (but  not  always)  with  round 
scars.  The  inner  surface  In  whitish  or  c  in  nam  on -coloured,  either 
smooth  or  with  slight  longitudinal  striae.  8ome  parcels  of  canella  show 
the  bark  much  bruised  and  longitudinally  fissured  by  the  above- 
mentioned  process  of  beating.  The  l>ark  breaks  trans vei'sely  with  a 
short  granular  fracture,  which  distinctly  shows  the  three,  or  in  uucLiated 
specimens  the  two,  cuilieal  layers,  that  of  the  liber  l>eing  the  largest, 
and  projecting  by  undulated  rays  or  bundles  into  the  middle  layer, 
which  presents  numerous  large  and  unevenly  scattered  oU-cells  of  a 
yellow  colour. 

Canella  has  an  agreeable  cinnamon-like  odour,  and  a  bitter,  pungent 
acrid  taste,-     Even  the  corky  coat  is  somewhat  aromatic. 

Microscopical  Structure— The  spongy  sul>erous  coat  consists  of 
very  numeroua  layers  of  large  cells  with  thin  walls,  showing  an 
undulated  rather  than  rectangular  outline.  The  next  small  zone  is 
constituted  of  sclercnchymatous  cells  in  a  single,  double^  or  triple  row, 
or  forming  dense  but  not  ver}^  extensive  groups.  This  tissue  is  some- 
times (in  unpeeled  specimens)  a  continuous  envelope,  marking  the 
boundary  Ixitweeu  the  corky  layer  and  the  middle  portion  of  the 
cellular  layer;  but  an  interruption  in  this  thick-wailed  tissue  often 
takes  place  when  portions  of  it  ai'e  enveloped  and  separated  by  the 
suberous  layer. 

The  proper  cellulai*  envelope  shows  a  narrow  tissue  with  numerous 
very  large  cells  filled  with  yellow  essential  oil.  The  liber  forming  the 
chief  portion  of  the  whule  bark,  exhibits  thin  prose nchymatous  celU, 
which  on  traverse  section  form  small  bands  of  a  peculiar  horuy  or 
cartilaginous  appearance,  on  which  account  they  have  been  distin- 
guished as  h(rrny  liber  {Hotmbast  of  German  writers).*  The  liber-fibres 
show  reticulated  marks  due  to  the  peculiar  character  of  the  secondary 
deposits  on  their  cell  walls.  The  oil-cells  in  the  liber  are  less  numerous 
and  smaller;  the  medullary  rays  are  not  very  obvious  unless  on  account 
of  the  crystalline  tufts  of  oxalate  of  calcium  dejiosited  in  the  latter. 
This  crystalline  oxalate  retains  air  obstinately,  and  has  a  striking  dark 
appearance. 


*  Informfttioii  oomnmnicatod   to  mo  Hy 
the  Hon*  J*  CL  Lees,  Cbief-Justice  of  th« 
DM,   The  tecond  beating  would  aeom 


to  be  not  ftlways  required.— D,  H. 

British Muaewui labelled  '^Ca/fi",*  \Vi^€raHU* 
o/tht  hiti,  **  but  under  the  inicrgacop^ 


I 
I 

I 


'  A  Hpecinieii  in  Sloane'a  coUcsotion  in  the 


to  be  iib«olutely  id«nttcal  with  emelU  alJba, 
still  rctaiiii  it«  proper  fragr&nce  ftfter nearly 
two  centuries, — !•',  A.  F. 

*  First  figured  and  described  hy  Otid#- 
mskiiB,^ AaHUeirninfftn op  ^el.  ,  ,  .  Oedetlie 
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Chemical  Composition — The  most  intoreating  body  in  canella  is 
the  volatile  oil,  exaujined  in  1843  under  Wohler's  direction  by  Meyer 
and  Von  Reiche,  who  obtained  it  in  the  proportion  of  0'94r  from  IfK) 
parts  of  bark.  They  found  it  to  consist  of  four  different  oils,  the  first 
being  identical  with  the  Eiirfenol  or  Eugenic  Acid  of  oil  of  cloves;  the 
second  la  closely  allied  to  tlie  chief  constituent  of  cajuput  oil  Tho  other 
oils  require  further  examination,^ 

The  bark,  of  which  we  distilled  201!).,  afforded  07-^  I^er  cent  of  oil 
This  when  distilled  with  caustic  potash  in  excess  was  found  to  be 
composed  of  2  parts  of  the  acid  p<jrtion  and  1  part  of  the  neutral 
hydrocarbon ;  the  latter  has  an  odour  suggesting  a  mixture  of  pepper- 
laint  and  eajaput. 

Meyer  and  Von  Reiche  evaporated  the  aqueous  decoctiun  of  canella, 
and  removed  from  the  bitter  extract  by  alcohol  8  per  cent,  of  mannito, 
which  they  ascertained  to  be  the  so-called  CaneUin  described  in  1822 
by  Petroz  and  Robinet. 

The  bark  yielded  tire  German  chemists  6  per  cent,  of  ash,  chiefly 
I  carbonate  of  calcium.  The  bitter  principle  has  not  yet  been  isolated. 
An  aqueous  infusion  is  not  blackened  by  a  persalt  of  iron. 

Commerce — Canella  alba  is  collected  in  the  Bahama  Islands  and 
shipped  to  Europe  from  Nassau  in  New  Providence,  the  chief  seat  of 
trade  in  the  group.  In  1876  the  export  of  the  bark  amounted  to 
125  cwt 

Uses — The  bark  is  an  aromatic  stimulant,  now  but  seldom  em- 
ployed.    It  is  used  by  the  West  Indian  negi'oes  as  a  condiment. 


BIXINE^. 
SEMEN  GYNOCARDIiE. 


Chaulmiigra  Seed, 

Botanical  Origin — Oyrwcurdia  odmuta  R,  Br.  (Chauimoogra 
Roxb.»  Uydnocavpus  Lindl),  a  large  tree*^  with  a  globular  fruit  of  the 
l^bize  of  a  shaddock,  containing  numerous  seeds  immersed  in  pulp.  It 
iw3  in  the  forests  of  the  Malayan  peninsula  and  Eastern  India  as  far 
th  a8  Assam,  extending  thencu  idong  the  base  of  the  Hiuialaya 
westward  to  Sikkim. 

History — The  inhabitants  of  the  south-eastern  countries  of  Asia 

have  long  been  acquainted  with  the  seeds  of  certain  trees  of  the  tribe 

iPangiew  (ord.    Bixliiect)  as  a  remedy  for  maladies  of  the  skin.     In 

China  a  «eed  called  Ta-fuivj-Uze  is  imported  from  Siam*  where  it  is 


*Giiieliii.  Chemhslry,  liv.  <1860)  210. 
*F|g;    in   B«ittley  and   Trimen,   Mfdk. 
IPinitf*.  pnrt,  26  (1677).     Alao  in  Christy, 
I  .Vr».  'fit  Ptaut^,  No.  2  (1S78). 

nfrciai  Report  from  JLM, 
for  the  iffar  1871, 
Aug.  1872,  itates 

kkt  ^    , /_-_-.)  oi  Luiraboto  ieeds 

were  exported  irom  Bangkok  to  China  in 


1871.  Sir  Joseph  Hooker  {Hejtort  on  the 
Royal  Gardem  ^il  Ktu\  1877,  p.  33)  has 
been  informed  by  Mr.  Pierre,  tho  director 
of  tha  Botanic  (larden  tit  8aigon,  Cocbin- 
chinoj  that  the  Aecda  Lave  proved  tu  derivo 
from  a  Hydnocarpun  (Ciyiiociudift),— See 
alio  our  ^ticle  Semen  Ignatii  and  Scii^ce 
Papers,  p.  235. 
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knowu  as  Liiknibu  and  iis^d  in  a  variety  of  cutaneous  complaints. 
The  tree  affbrdiii*^  it,  which  is  %ured  in  the  Fan-ftimo  {circa  A.D. 
1596)  has  not  bten  recognised  hy  botaiiiats,  but  from  the  structure  of 
Uie  seed  it  is  obviously  cloyely  related  to  Gtpwcardia} 

The  properties  of  0,  odorata  were  known  to  Roxburgh  who, 
Latinizing  the  Iiidijin  name  of  the  tree,  calJed  it  (1814)  Chaalmooijrii 
odoratiL  Of  lati3  years  the  seeds  have  attracted  the  notice  of  Euro- 
peans in  India,  and  liaving  been  found  useful  in  certiiin  bkin  diseases, 
they  have  been  admitted  a  place  in  the  Fkannneopit'ta  of  IndiiL 

Description — The  seeds,  1  to  1|  inches  long  and  about  hall'ai* 
much  in  diameter,  are  of  irregular  ovoid  form,  and  more  or  less  angular 
or  flattened  by  mutual  pressure ;  they  weigh  on  an  average  about  35 
grains  each.  The  testa  is  thin  (about  ^^^  of  an  inch),  brittle,  smooth, 
dull  grey  ;  within  there  is  a  brown  oily  kernel,  marked  with  a  darker 
colour  at  its  basal  end.  The  w^ eight  of  the  kernel  is,  on  an  average, 
twice  that  of  the  testa.  The  former  encloses  in  its  co[>ious,  soft 
albumen  a  pair  of  large,  plain,  leafy,  heart-shaped  cotyledons  with  a 
stout  radicle.     The  taste  of  the  kernel  is  simply  oily. 

Microscopic  Structure — The  testa  h  chiefly  formed  of  cylindrical 
thick-walled  cells.  The  albumen  exhibits  large  angular  cells  containing 
fatty  oil,  masses  of  albuminous  matter  an<l  tufted  crystals  of  calciuuj 
oxalate.     Starch  is  not  present 

Chemical  Composition— The  kernels  afforded  ua  by  means  of 
ether  51 '5  per  cent,  of  fatty  oil,  which  is  almost  colourless  or  some- 
what brownish  if  the  seeds  are  not  fresh.  Either  extracted  or 
expressed  it  is  of  no  peculiar  taste.  The  pressed  oil  concretes  at  17**  C; 
that  extracted  by  ether  or  liisulphate  of  carbon  requires  for  solidifica* 
tion  a  lower  tem|)erature.  Tfie  expressed  oil  is  slightly  fluorescent, 
less  so  that  extracted  by  jneans  of  bisulphide  of  carbon.  If  the  oil, 
either  pressed  or  extracted,  is  diluted  with  the  bisulphide,  and  then 
concentrated  sulphuric  or  nitric  acid  is  added,  no  pecuhar  coloration  is 
produced. 

From  the  powdered  kernels  deprived  of  oil,  water  removes  the 
usual  eonstituents,  glucose,  mucilage  and  alV>umin. 

Uses— The  seeds  are  said  to  have  been  advantageously  used  as  au 
alternative  tonic  in  scrofula,  skin  diseases  and  rheumatism.  They 
should  be  freed  from  the  testa,  powdejed,  and  givt^n  in  the  dose  of  6 
gmins  gradually  increased.  Reduced  to  a  |>aste  and  mixed  with 
Simple  Ointment,  they  constitute  the  Urit/Ufntuiu  Gynocardiw  of  the 
hidian  Pharnuu^oiKBia,  which,  as  well  as  an  expressed  oil  of  the 
seeds  may  be  employed  externally  in  herpes,  tinea,  kcJ 

Substitute — It  has  been  snggested  that  the  seeds  of  Hydnoairpus 
Wigktiava  Bl.,  a  ti-ee  of  Western  India,  and  of  H,  vene'iKtta  Oarto., 
native  of  Ceylon,  might  be  tried  where  those  of  Gynocardia  are  nut 
procurable.     The  seeds  of  both  species  of  Hydnocarpai<  (Ibrmerly  con- 


I 

I 


^  Haubnry,  Nol^jt  on  Chinese  Mat.  Med. 
U862)  *23.— Science  Pmm»,  244.  Dr, 
Port«r  Smith  aasumes  toe  Chinese  dmg 
to  be  derived  from  G.  odomtat  bat  as  1 
hftve  point^Hl  out,  the  a^eds  hAve  a  intich 


fltrotiflef  twfea  Uhd  those  of  th^t  treeu — 

^  For  pAT^oiiUra  eee  Christy's  pamphUsI 
alltiiled  to  above,  |i.  75. 
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founded  together  as  H.  inrhrianfi  Vahl)  afford  a  fatty  oil  which  the 
natives  use  in  cutaneous  diseases.' 
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RADIX    SENEGiE, 

Radix  SenekijB;  Senega  or  Sea^^ka  Boot;  F,  Macine  de  Polygala  de 
lirffi7iie;  G,  SenegawurseL 

Botanical  Origin — Polygala  Senega  L.,  a  perennial  plant  with 
slender  ascentUng  Rtems  6  to  l!i  ioches  high,  and  spikes  of  dull  white 
flowers  resembling  in  form  those  of  the  OnamoLi  Milkwort  of  Britain. 
It  is  found  ill  British  America  as  far  north  as  the  river  Saskatchewaii, 
and  in  the  United  States  from  New  England  to  Wisconsin,  Kentucky, 
Tennessee*  Virginia  and  the  upper  parts  of  North  Carolina,  as  well  as 
in  Georgia  and  Texas,  not  in  the  Rocky  Mountains, 

The  plant,  which  frequents  rocky  open  woods  and  plains,  has  beeomo 
>iomewhat  scarce  in  the  Atlantic  states,  and  as  a  drug  is  now  chiefl}' 
collected  in  the  west,  the  plant  growing  profusely  in  Iowa  and  Min- 
nesota, west  of  New  York. 

History— The  employment  of  this  root  among  the  Seneca  Indians 
as  a  remedy  for  the  bite  of  the  rattle-snake  attracted  the  notice  of 
Tennent,  a  Scotch  physician  in  Virginia;  and  from  the  good  effects  he 
witnessed  he  concluded  that  it  might  be  administered  with  advantage 
in  pleurisy  and  peripneumonia.  The  result  of  numerous  trials  made  in 
the  years  1734  and  1735  proved  the  utility  of  the  drug  in  these  com- 
plaints, and  Tennent  communicatcfl  his  observations  to  the  celebrated 
Dr  Mead  of  London  in  the  form  of  an  epistle,  afterwards  publislied  to- 
gether with  an  engraving  of  the  plant,  then  called  the  Seneea  Rattle- 
miuke  Root^  Tenncnt's  practice  was  to  administer  the  root  in 
powder  or  as  a  strong  decoction,  or  more  often  infused  in  wine.  The 
new  drug  was  favourably  received  in  Europe,  and  its  virtues  discussed 
in  numerous  theses  and  dissertations,  one  written  in  1749  being  by 
Linnjpus.^ 

Description—Senega  root  is  developed  at  its  upper  end  into  a 
knotty  crowia,  in  old  roots  aa  much  as  an  inch  in  diameter,  from  which 
,spring  the  numerous  wiiy  aerial  stems,  beset  at  the  base  with  scaly 
rudimentary  leaves  often  of  a  purplish  line.  Below  the  crown  is  a 
simple  tap-root  {^^^  to  /^  of  an  inch  tliick,  of  contorted  or  somewhat 
spiral  form,  which  usually  soon  divides  into  2  or  3  spreading  branches 
and  smaller  filiform  rootlet*. 

The  bark  is  light  yellowish -grey,  translucent,  horny,  shrivelled, 
knotted  and  partially  annulatcd.  Very  frequently  a  keel-shaped  ridge 
ciccurs,  running  like  a  shrunken  sinew  through  the  principal  root;  it 
has  no  connexion  with  the  wood,  but  originat-es  in  a  one-sided  develop- 
ment of  the  liber- tissue.    The  hark  encloses  a  pure,  white  woody  column 


«  Waring,  Pf^i-m,  of  IwtUt,  1868,  27, 
-  Teimept  (JohnJ,  Epiftleto  Dr,  Rkhartt 
Mead  eoncrmini/  ike  epidtmictU  ditccuieM  of 


Virginia^  &c.,  Ediiib.  1738, 
'  Amoeniiates  Acctdemkoif  U,  126* 
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about  as  thick  as  itself.  After  the  root  haa  been  macerated  in  wateF 
the  bark  is  easily  peeled  oU\  and  the  peculiar  structure  of  the  wood  can 
then  be  stucliecl  The  latter  iiumediately  below  the  crown  is  a  cylin- 
drical cord,  cleft  however  by  numerous,  line,  longitudinal  fissures. 
Lower  down  these  fissures  increase  in  an  irregular  ruanner,  causing  a 
very  abnormal  development  of  the  wood.  Transverse  sections  of  a  root 
therefore  difter  tjreatly,  the  circular  woodj^  portion  being  cither  pene- 
trated by  clefts  or  wide  notches,  or  one-half  or  even  more  is  altogether 
wanting,  the  space  where  wood  should  exist  being  in  each  case  filled 
up  by  uniform  parenchymatous  tissue. 

Senega  root  has  a  short  brittle  fracture,  a  peculiar  rancid  odour,  and 
a  very  acrid  and  sourish  taste.  When  handled  it  disperses  in  irritating 
dust 

Microscopic  Structure — The  woody  part  is  built  up  of  dotted 
vessels  surrounded  by  short  porous  ligneous  cells ;  the  njedullary  rays 
consist  of  one  or  two  rows  of  the  usual  small  cells.  There  is  no  pith  in 
the  centre  of  the  root.  The  clefts  and  notches  are  filled  up  with  an 
uniform  tissue  passing  into  the  primary  cortical  tissue  without  a  distinct 
liber ;  the  large  cells  of  this  tissue  are  spinilly  striated.  In  the  keel- 
shaped  I'ider  the  proper  liber  rays  may  be  distinguished  from  the 
medullary  rays.  The  former  are  made  up  of  a  soft  tissue,  hence  the 
cortical  part  of  the  root  breaks  shoi-t  together  with  the  wood. 

Neither  starch  granules  nor  crystals  of  oxalate  of  calcium  are  preiient 
in  this  root ;  the  chief  contents  of  its  tissue  are  albuminoid  granules 
and  drops  of  fiitty  oil. 

Chemical  Composition — The  substance  to  which  the  drug  owes 
its  irritating  taste  was  distinguisheil  by  the  name  o(  Senegln  by  Gehlea 
as  early  as  1804,  and  is  probably  the  same  as  the  Polygalic  Acid  of 
Quevenne  (183(>)  and  of  Procter  (18,39).  Christophsohn  (1874)  ex- 
tracted it  by  means  of  boiling  w^ater,  evaporated  the  solution  and 
exhausted  the  residue  with  boiling  alcuhol  (085 3  sp.  gr.).  The  liquid 
after  a  day  or  two,  deposits  the  crude  senegin,  which  is  to  be  washed 
with  alcohol  (0-813  sp.  gr,),  and  again  dissolved  in  water,  from  which  it 
is  precipitated  by  a  large  excess  of  hydrate  of  baryum,  The  barytic 
compound,  dissolved  in  water,  is  decomposed  by  carbonic  acid,  by  which 
carbonate  of  baryum  is  separated,  senegin  remaining  in  solution.  It  is 
lastly  to  be  precipitated  by  alcohol  It  is  amorphous,  insoluble  in  ether 
and  in  cold  water ;  it  forms  with  boiling  water  a  frothing  solution* 
Like  saponin,  to  which  it  is  very  closely  allied^  it  excites  violent 
sneezing. 

Dilute  inorganic  acids  added  to  a  warm  solution  of  senegin  throw 
down  a  flocculent  jelly  of  HaptHjenln,  the  liquid  retaining  in  sidution 
uncrystallizaide  sugar  Alkalis  give  rise  to  the  same  deconqHisition ; 
but  it  is  difficult  to  split  up  the  senegin  comiiletely»  and  hence  the  for- 
mulas given  for  this  process  are  doubtful  Kven  the  formula  of  senegin 
itself  is  not  definitely  settled.  According  to  Christophsohn,  the  root 
yields  about  2  per  cent,  of  this  substance;  according  to  earlier  authori- 
ties, who  doubtless  had  it  le^ss  pure,  a  much  larger  proportion.  From 
Schneiders  investigations  (1875)  it  would  appear  that  the  rootlets  are 
richest  in  senegin. 

Senega  root  contains  a  little  volatile  oil,  traces  of  resin^  also  gtini. 
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salta  of  malic  acid,  yellow  colouring  matter,  and  sugar  (7  per  cent, 
according  to  Rebling,  1855).  The  Virginic  Acid  said  by  Quevenne  to 
be  contained  in  it,  and  the  bitter  substance  Isolnsin  mentioned  by 
Pescbier,  ai-^  doubtful  bodies. 

Uses^ — Senega  is  prescribed  as  a  stinTulating  expectorant  and 
diuretic,  useful  in  pDeumonia,  asthma  and  rheumatism.  It  is  much 
esteemed  in  America. 

Adulteration — The  drug  is  not  liable  to  be  wilfully  falsiHed,  but 
through  careless  collecting  there  is  occasionally  a  alight  admixture  of 
other  roots.  One  of  these  is  Aiiierican  Ginseng  (Panax  quinquefoliuvi 
L.)  a  spindle-shaped  root  which  may  be  found  here  and  there  both  in 
genega  and  serpentaria.  The  rhizome  f^f  Cyp7*ipediinn  jnthescens  Willd. 
has  also  been  noticed  ;  it  cannot  be  confouiidetl  with  that  of  Poltjgala 
Smega.  The  same  may  be  said  with  regard  to  tl»e  rhizome  of  Cynan- 
chum  Vivcetomcum  R*  Brown  (Asclepias  L.,  Vmcetoxicuvi  oj^tcimde 
Monch). 


RADIX   KRAMERI^E. 

MaJix  Ratanki^f  RhatanhixM  ih  Raihaniw ;  Rhatany  m^  Rhatania 
Root,  Peruvian  or  Payta  Rhatany :  Y,  Racine  de  Rutmifiia ;  G. 
Ratanh  iawurzeJ} 

Botanical  Origin — Knimeriw  triamdra  Ruiz  etPav.,  a  small  woody 
shrub  with  an  upright  stem  scarcely  a  foot  high  and  thick  decumbent 
branches  2  to  3  feet  long.'  U  delights  in  the  barren  sandy  declivities 
of  the  Bolivian  and  Peruvian  Cordilleras  at  3000  to  8000  feet  above  the 
sea-leveJ,  often  occurring  in  great  abundance  and  adorning  the  ground 
with  it»  red  starlike  flowers  and  silver-grey  foliage. 

The  i-oot  is  gathered  chiefly  to  the  north,  north-east,  and  east  of 
Lima,  as  at  Caxatarabo,  Huanueo,  Tarma,  Jauja,  Huaroehiri  and  Canta  ; 
occasionally  on  the  high  lands  al>out  hike  Titicaca.  It  appears  likewise 
to  be  collected  in  the  northern  part  of  Peru,  since  the  drug  is  now 
frequently  shipped  from  Payta. 

History — Hipolito  Ruiz,*  the  Spaiii.sh  botanist,  observed  in  1784- 
thai  the  women  of  Huanueo  and  Lima  were  in  the  habit  of  using  for 
the  preservation  of  their  teeth  a  root  which  he  recognized  as  that  of 
Krumeria  tnundra,  a  plant  discovered  by  himself  in  1771K  On  his 
return  to  Europe  he  obtiiined  admission  for  this  root  into  Spain  in  1796, 
whence  it  wjls  gradually  introduced  into  other  countries  of  P^urope, 

The  first  supplies  which  reached  England  formed  part  of  the  cargo 
of  a  Spanish  prize,  and  were  sold  in  the  London  ilrug  sales  at  the  com- 
inencenieDt  of  tlie  present  century.  Some  fell  into  the  hands  of  Dr 
Reec«  who  recommended  it  to  the  profession.* 

About  20  years  ago  there  appeare<i  in  the  European  market  some 


"•"   -"'^   ^"' ''tnte  that  the  root  is 

nhin.     The  deriva- 
li  u  of  the  Quichua 
la&£UJk^«  1*  cib^^ure. 

*  Tie.  in  Dentley  and  Trimen,  Medicinal 


^  Al^ni,  de  la  1?.  Acad,  wwe/.  de  Madrid^ 
i  (1707)349^360. 

"*  MtdiCinal  and  Chirurgical  Bevieto, 
Loud.,  jciii,  (1S06)  ccxlvi,  ;  also  Reece, 
DkL  o/DQiutsL  Med,,  1808. 
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other  kinds  of  rhatany  previously  unknown:   uf  tliuse   Lbe  more 
portant  are  noticed  at  p|».  81,  82, 

Description^ — The  root  wliich  attains  a  conBiderable  size  in  propor- 
tion  to  the  aerial  part  of  the  shrub,  couslsts  of  a  short  thick  crown»  ^ 
sometimes  much  knotted  and  as  large  as  a  man  s  fist.  This  ramities  H 
beneath  the  soil  even  more  than  above,  throwing  out  an  abundance  of 
branching,  \\^:>ody  root^  (frequently  horizontal)  some  feet  long  and  \  to 
I  an  inch  thick.  These  long  roots  used  formerly  to  be  found  in  com- 
merce ;  but  of  late  years  rhatany  has  consisted  in  hirge  proportion 
of  the  more  woody  central  part  of  the  root  with  short  stumpy  branches^ 
which  from  their  broken  and  bruised  appearance  have  evidently  been 
extracted  with  difficulty  from  a  hard  soil. 

The  bark  which  is  scaly  and  rugged,  and  ^  to  t^^^  of  an  inch  in 
thickness,  m  of  a  dark  reddish  brown.  It  consists  of  a  loose  cracked 
cork-layer,  mostly  .smooth  in  the  smaller  roots,  covering  a  bright  brown- 
red  inner  bark,  whieli  adheres  though  not  verj'  firmly  t-<>  a  brownish 
yellow  wood.  The  bark  is  ratlier  tough,  breaking  mth  a  fibrous 
fracture.  The  wood  is  dense,  without  |>ith,  but  marked  with  tliin 
vessels  arranged  in  concentric  rings,  and  with  still  thinner,  dark  medul- 
lary rays.  The  taste  of  the  biirk  is  purely  astringent;  the  wood  i» 
almost  tasteless  ;  neither  possesses  any  distinctive  odour. 

A'?*,  cistoidea  Hook,  a  plant  scarcely  ti>  be  distinguished  fi*om  Kt\ 
triandra,  affords  in  Chili  a  rhatany  very  much  like  that  of  Peru.  lU 
root  was  contributed  to  the  Paris  Exhibition  of  1867* 

Microscopic  Structure — The  chief  portif<ti  of  the  bark  is  formed 
of  liber,  which  in  transverse  section  exhibit.s  nnmeroiis  bundles  of 
yellow  fibres  separated  by  piirenchjTiiatous  tissue  and  travei-sed  by 
nan^ow  brown  medullary  rays.  The  small  layer  of  the  primary  bark  is 
made  up  of  large  cells,  the  surface  of  the  root  of  large  suherous  cells 
imbued  with  re<l  matter.  The  latter  also  occui-s  in  the  inner  cortical 
tissue,  and  ought  to  be  removed  by  means  of  ammonia  Jii  order  to  get  a 
clear  idea  of  the  structure.  Many  of  the  pai\^nch>'matous  cells  are 
loaded  with  starch  gi*anules ;  oxalate  of  calcium  occurs  in  the  neigh- 
bourhood of  the  liber  bundles.  The  woody  portion  exhibits  no  structure 
of  particular  interest. 

Chemical  Composition — Wittst'Cin  (1854)  found  in  the  bark  of 
rhatany  (the  only  part  of  the  drug  having  active  properties)  about 
20  percent,  of  a  form  of  tannin  called  Eatayiltiff-fttnnic  And,  closely 
related  to  catechn-tannic  acid.  It  is  an  amorphous  powder,  the  solution 
of  which  is  not  affected  by  emetic  tartar,  but  yields  with  ferric  chloride 
a  dark  greenish  precipitate.  By  distillation  Eissfeldt  (1854)  obtained 
pyrocatechin  as  a  product  of  the  flecomposition  of  ratanhia- tannic  acid. 
The  latter  is  also  decomposed  by  dilute  acids  which  convert  it  into 
crystallizable  sugar  and  Hatavhift-red,  a  substance  nearly  insoluble  in 
water,  also  occurring  in  abundance  ready  formed  in  the  bark. 

Qrabowski  (1867)  showcii  that  by  fusing  ratanhia-red  with  caustic 
potash,  protocat4?chuic  acid  and  phloroglucin^  are  obtained.  Ratanhia- 
red  has  the  composition  C^H^^\,  the  same,  according  to  Grabowski,  as 
an  analogous  product  of  the  decomposition  of  the  peculiar  tannic  acid 
occurring  (as  shown  by   Rochleder  in   IStitJ)  in   the   horse-chestnut. 

'  See  •rt  Kino. 
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The  same  red  substance  may  also  be  obtaini'd,  m  stated  by  Kembold 
i(18»i8),  from  the  tannic  acid  of  the  root  of  tormentil  (PotentiUa 
\  Tonnentilla  L.). 

As  to  rhatany  root,  Wittstein  also  foniid  it  to  contain  wax,  gum  and 

[  nn crystal lisQible  sugar  (even  in  the  wood!  according  to  Cotton^).    Cotton 

'  furtiier  pointed  out  the  presence  in  very  minute  quantity  of  an  odorous, 

volatile,  solid  body,  obtainable  by  means  of  ether  or  bisulphide  uf  carbon; 

it  occurs  in  a  somewhat  more  considerable  amount  in  the  other  sorts  of 

[rhatany.     The  root  contains  no  gallic  acid. 

A  i\vy   extract  of  rhatany  resembling  kino  used  formerly  to  be 
imported  from  Suuth  America,  but  how  and  where  nninufactured  we 
iknow  notw     It  is  however  of  some  int-erest  as  containing  a  crystalline 
llnDdy  which  Wittstein  who  discovered    it  (1?^54)  regards  as   Ttf rosin, 
\iTH^^N(y,  previously  supposed    to    be    exclusively  fA'  animal   cirigin/^ 
IStadelerand  Ruge  (1862)  assigned  Uy  it  a  slightly  different  composition, 
fC^^H^NO*,  and  gave  it  the  name  of  RntanhlH.    It  dissolves  in  hot  water 
[which  is  acidulated  by  a  little  nitric  acid;  the  solution  on  boiling  turns 
red,  blue,  and  lastly  green,  and  becomes  at  the  same  time  tiuoreseent. 
J  Ivreitmair  (1875) extracted  07  percent,  of  i-atanhin  fromari  old  s]>ecimen 
|uf  commercial  extract  of  rliatany ;  but  lie  did  not  succeed  in  obtaining 
it  from  other  specimens.     He  also  showed  that  ratanhin  is  not  a  con- 
stituent of  the  roots  of  Krameria.     The  same  substance  has  been  abun- 
dantly found  by  Gintl  (18G8)  in  the  natuml  exudation  called  Hestvn 
}  if  Angel  im  ^Mulra*  which   is  met  with  in  the  alburnum  of  Ferrclrea 
yifpecUtbrilia   AUem.,  a  large   Br^izilian   tree  of  the  order  Letfumfvosw 
[(tribe  Sophro'ew).     Peckolt,  who  first  extracted  it,  named  it  Angdln; 
rit   forms  colourless,   neutral   crystals  yielding  cnmpounds   both  with 
alkalis  and  acids,  which  have   been  investigated    by  fTintl   in   1861) 
and  1870. 

Uses — Rhatany  is  a  valuable  astringent,  but  is  not  much  employed 
in  Great  Britain. 

Other  sorts  of  Rhatany — Of  the  20  to  25  other  species  oi 
iKrarnena,  all  of  them  btilunging  to  America,  several  have  astringent 
[roots  which  have  been  collected  and  used  in  the  place  of  the  rhatany  ot 
|"Peru,     The  most  important  of  these  drugs  is  that  known  as — 

Para  Rhatany, — so  called  from  having  been  shijjped  from  Para  in 

[BniziL     Berg  who  descnbed  it  in  186'»  termed  it  Bntillhm    Rhatmii/, 

ICotton  in  1868,  MatanhifL  <fcs  Antilles!.     It  is  a  drug  nearly  resembling 

[the  following,  but  of  a  darker  and  less  purple  hue;  it  is  also  in  longer 

utickH  which  are  remarkably  flexible,  and  covered  with  a  thick  bark 

having  numerous  transverse  cracks/     It  is  apparently  derived  from  the 

iTdifierla  aryentm  of  Martins/  the  root  of  which  is  collected  in  the 

iry  flistricts  of  the  provinces  of  Bahia  and  Minas  Gemes,  that  plant 

throughout  north-eastern  Brazil     It  is  also  called  Rhatany 

ird. 

*  For  further  Tiarticulam,  see  Fliickiger, 
Pfmrm,  Jotmi.,  July  30,  1870.  84. 

^Syd.  Mat.  Med.  Bm^.,  1843.  51  ;  Lantf- 
giuurii,  Dkciotmrio  de  AMicinn^  Rio  tie 
Jftneirt>»  iij.  (18<3-'i)  384, — Kxftiiiem  ftrgentci 
is  figured  in  Ffora  BraHiiintHi^^  Fsv*L'icuL  63 
(187'4,  pg.  71)  Ub.  2S. 


^  Ebiiies  mit  U  Qenre  Krameria  (th^e)f 

I  '7rti^<ry»  xiii.  (1859)3i5S. 

■^  Paper  on  it  in  Priugaheimi 

ftxArhtichrrjur  wijuKfuti/ia/lfirhe  Botattik^  ix. 
4)277— 2S5. 
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Saifanillii  or  New  Oiniuada  RhittuHij,  The  plant  yielding  it  is 
Kravteria  tomentosa  St  Hil  {Kr.  Lrinu  var.  j8  gr<imitrvms  Triana, 
K}\  ijrarfdlfolia  Berg),  a  shrub  4  to  t>  feet  high  covering  large  arid 
tracts  in  the  valley  of  J  iron  between  Pamplona  and  the  Magdalena  in 
New  Granada,  in  which  lot*alit3^  the  collection  of  the  root  was  observed 
by  Weir  in  18C4'  According  to  Triana  it  also  grows  at  Soeon*o,  soiUii 
of  Jiron.  The  same  plant  is  found  near  Santa  Marta  and  Rio  Hacha 
in  north-eastern  New  Granada,  in  British  Guiana,  and  in  the  Brazilian 
provinces  of  Pernanibuco  and  Goy;iz. 

The  stem  or  rout-crown  of  Savanilla  rhatany  is  never  su  knotty 
and  irregular  as  that  of  the  Peruvian  drug,  nor  are  the  roots  so  lotig  or 
90  thick*  Separate  pieces  of  root  of  sinuous  form,  4  to  6  inches  long 
and  ^^  to  ^  of  an  inch  thick  are  most  frequent  The  drug  is  moreover 
well  distinguished  by  its  dull  purplish  brown  colour,  its  thick  smooth 
bark  marked  with  longitudinal  furrows,  and  here  and  there  with  deep 
transverse  cracks,  and  by  the  bark  not  easily  splitting  oif  as  it  does  in 
eommou  rhatany. 

The  ana  turn  ical  difference  depends  chiefly  upon  the  more  abundant ' 
development  of  the  bark  which  in  thickness  is  |  tn  J  the  diameter  of 
the  wood.    In  Peruvian  rhatany  the  cortical  layer  attains  only  i  to  J  of 
the   diameter  of  the   woody   column.      The   giTater   firmness    of   the  | 
suberous  coat  in  Savanilla  rhatany  is  due  to  its  cells  being  densely  filled 
with  colouring  matter. 

Savanilla  rhatany  differs  from  the  Peruvian  root  in  its  tannic  matter.  . 
This  becomes  evident  by  shaking  the  powdered  root  (or  bark)  with  water 
and  iron  reduced  by  hydrogen.     The  liquid  filtereil  from  the  Savanilla 
sort  and  diluted  with  distilled  water  exhibits  an  intense  violet  colour, 
that  from  Peruvian  rhatany  a  dingy  brown;  the  hitter  turns  light  red  , 
by  alkalis.     Thin  sections  of  the  Peruvian  root  assume  a  greyish  huo  ] 
when  moistened  with  a  fen-ous  salt;  Savanilla  root  by  a  similar  treat- 
ment displays  the  above  violet  colour.     The  Savanilla  root  is  richer  in  ' 
soluble  matter  and  from  the  greater  development  of  it^s  bark  may  deserve 
to  be  preferred  ff>r  tnedicinal  use. 

In  the  English  market,  Savanilla  root  is  of  less  frequent  occurronco] 
than  that  of  Para. 

A  kind  of  rhatany  attributed  to  Kmmerta  seruvdifforrf  DO.,  a  | 
herbaceous  plant  of  Mexico,  Texas  and  Arkansas,  was  furnished  to  Berg  | 
in  1854,  but  h;is  not  been  in  commerce.  Its  anatomical  structure  haa  * 
lieen  described  by  Berg." 


*  Haiibttry,  Oritjin  of  SavnnUla  Rhatany^ 
in  Fhtr^n.  Juuru.  vi.  (18(55)  460.— Alio 
Kcicnri*  Paf*ern,  333.— In  tluit  paper  I  re- 
ferred the  drug  to  a  variety  of  Kr.  txitta 
which  M.  Cotton  has  shovmto  differ  in  no 
re«pect  from  St.  Hikiro'a  Kr,  tometUo^a^ 


K  conclusion  in  which,  after  careful  rensz* 
luniimtioti  of  Bpecimenn^  I  fully  agree. — 
a  H, 

Fig,  of  AV.  rxina  iu  Bentloj  Atid  TntiMii, 
M&L  PL  i«vrt  10. 

^  BoL  ZfUmtg,  Uth  Nov.  Ig^G,  797 
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CAMBOGIA. 

immi   Ganfnbogkh,   Oummi   Gutti;    Gamboge;   F.    Gcm'rue    Quite; 
G,  Gutti,  Giimmigntt, 

Botanical   Origin — Garcinia  Mo7*eUa  Desrousseaux,  var.  ^.  jjedi' 

ilata,  a  direcions  tree,'  with  handsome  laurel-Iike  folliage  and  small 

ellow  flowers,  fuund  in  Camboja,  Siam  (province  of  Chantihiin  and  the 

lands  on  the  east  coast  of  tlie  gulf  of  Siam),  and  in  the  southern  parts 

f  Cochin    China.     It   was   introduced   about   thirty   years  ago    into 

'ingapore  wliere  several  specimens  are  still  thriving  (1873)  on  the 

tate  of  Dr.  Jamie.     The  finest  is  now  a  tree  of  20  feet  high,  with  a 

unk  a  foot  in  diameter,  and  a  thick,  spreading  head  of  foliage, 

(?.  Morell-a  Desr.^ — The  typical  form  of  this  tree  having  sessile  male 

flowers  grows  in  moist  forests  of  Southern  India  anil  Ceylon,  and  is 

capable  of  affording  good  gamboge. 

0.  pictoria  Roxb.,  a  large  tree  of  Southern  India,  produces  a  sort  of 
.mboge  found   by  Christian   (1H40)  essentially  the  same  as   that  of 
iam.     It  has  been  examined  more  recently  by  Broughton  (1871)  who 
states  it  to  be  quite  equal  to  that  of  O.  Mordfa,     We  liave  also  been 
unable  to  find  any  difference  between  the  product  of  6-.  pictoria  as  sent 

Ifram  Ceylon  and  common  gamboge.  Garcinia  pieioria  moreover  ia 
thought  by  Sir  Jos.  Hooker  to  agree  with  G,  Mordla. 
\  History — The  Chinese  had  intercourse  with  Camboja  as  early  as 
the  time  of  the  Sung  dynasty  (A.D.  970 — 1127);  and  a  Chinese  traveller 
prhu  vdaited  the  latter  country  in  1295-!J7,  describes  gamljoge  arid  the 
piethod  of  obtaining  it  by  incisions  in  the  stem  of  the  tree.-  The  cele- 
brated Chinese  herbal  Pun-tsao,  written  towards  the  close  of  the  IGth 
T»utury,  mentions  gamboge  (Tang-hv'icnif)  and  gives  a  rude  figure  of 
the  tree.  The  drug  is  regarded  by  the  Chinese  as  poisonous,  and  is 
scarcely  employed  except  as  a  pigment. 

The  first  notice  of  the  occui^rence  of  gamboge  in  Europe  is  in  the 
writings  of  Clusius*  who  describes  a  specimen  brought  fmtu  China  by 
tW  Dutch  Admiral,  Jacob  van  Neck,  and  given  to  him  in  160'^,  undei' 
the  name  of  Ghiftai^inoit,*  It  appears  that  shoitly  after  this  time  it 
Wgan  to  be  employed  in  medicine  iu  Europe,  for  in  1011,  Michael 
R^uden,  a  physician  of  Bamberg»  made  use  of  it  as  he  stated  iu  1613.* 
H«  termed  the  drug  a  '* novum  gummi  purgans/'  or  also,  Gummi  de 


It  Hai  been  narnecl  Garcinia  Hanbitryi 
"y^irJcwoph  Hooker  (»/oMrn.  of  the  Lin- 
**''""?fr.  liv.,  1B73,  435).  but  I  preaiime 
°*?'an)eiit««l  frieiui  Daniel  Hanlniry  wouU 
•^  fuvi- ,  <.r.«i.Urevl  the  plant  iitukr  notice 
?*  ^  eciea.     CotuBiilt  also  Betit- 

S^  !!,  JUd,  Plant >i,  pjirt  30.— 

JkMtnf4wn  tU  Cambogti  in  Abol-Reniii- 
***■    '  ''<  'anijfA  rMm/*'/!!*-^.  i.   (IH2U) 

OS©  tnivtUer  rails  the  ex- 


8'Ut; 


'"f/  which  i«   the  iiame 


gum  mi  pi 

for  tiir merit,  but  bis  description  is  unmis- 
takeable. 

»  Exofim  (1605}  %% 

*  Di\  R.  Roat  i«  of  opinion  that  this  uord 
ill  derived  from  the  Malay  gdtdh,  ^m,  and 
tlie  Javanefle  frt  m  u  si^iifyjng  medicinftl,  SDch 
luixing  of  the  two  laoguagei  being  of  com- 
nion  occurrence, 

*  Dt  7iorva  gummi  purgaiUe,  LimifB.  1614. 
We  have  only  Been  the  second  edition  pub- 
lished rtt  Leiden  in  1(J25,  its  preface  dating 
fr^jm  1613. 
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Peru,  the  latter  strange  name  no  doubt  Imuij;  ji  ctuTUption  of  the  above 
inentioned  Gliitta-iemou,  The  appellation  *'guinmi  de  Peru"  is  met  with 
in  pharmaceutical  tcirifis  during  the  17th  and  I8th  centuries. 

Oarnboge  is  one  of  the  articles  (if  the  tariff  of  the  phaiinaceutical 
shops  of  the  City  o(  Frankfort  in  1012:  '*Gutta  gemoo,  a  strong  purga- 
tive dried  juice,  coining  from  the  Kingdom  of  Pittaria  in  the  East 
Indies."  Patana  or  Pataiii  is  the  most  popuhms  i>rovince  of  the  east 
coast  of  the  peninsula  of  Malacca.  The  Dutch  established  then-  a 
factory  in  1602,  and  were  followed  in  1G12  by  the  English.  The 
settlement  was  abandoned  in  1700 ;  gamboge  was  prokibly  brought 
there  from  the  opposite  shore  of  the  gulf  of  Siam*^ 

In  1615,  a  considersible  quantity  of  gamboge  was  offered  for  sale  in 
London  by  the  East  Indian  Company.  The  entry  respecting  it  in  the 
Court  Minute  Books  of  the  company  under  date  October  13,  1615,  is  to  , 
this  effect: — Three  chests,  one  rnndlet,  and  a  basket,  containing  ll^, 
14,  or  15  hund ret! weights,  more  or  less,  of  (htrnhufjlani  ''a  firittfijr 
unhnoten  here," — the  useof  wdiich  was  njoch  commended  as  a  '*(i  gfntlt*\ 
inaye,'  were  offei^ed  for  sale  at  5s.  per  tti,,  but  met  with  no  purchaser, 

Jacob  Bontius/^  a  Dutch  physician,  resident,  towards  1629,  in] 
Batavia,  stated  that  "  gutta  Cambodja/'  as  he  termed  the  drug,  came 
from  the  country  of  the  same  name;  he  supposed  it  to  be  derived  from  an 
Euphorbiaceous  plant. 

Parkinson,^  who  waa  an  apothecary  of  London  and  wrote  in  1640,1 
speaks  of  this  "  Uamhiuflo*'  called  by  some  Caihartictirfb  aureum,  as  a] 
drug  of  recent  imj^ortation  wdiich  arrived  in  the  form  o{*' wreathes  ur\ 
rotdtH  "  yellow  within  and  wdthout. 

In  the  Lrmdon  PharituwofHtia  of  1650,  gamboge  is  called  Giiff#i] 
Gan  I  ba  *  or  Gh  t  ft  a  jevi  o  it. 

The  mother  plant  of  the  drug  Wiis  not  fully  examined  and  tiguTOd  | 
until  IHG^  ;  yet  in  1677  already,  Hermann,  a  German  physician  i-esidingj 
in  Ceylon,  had  pointed  out  that  it  was  a  Garcinia" 

Secretion — We  have  examined  a  portion  of  a  branch  two  inches  inl 
diameter  of  the  gamboge-tree,'^  and  luive  found  the  yellow  gum-resin  to  I 
be  contained  chieiiy  in  the  middle  layer  of  the  hark  in  numerous  ductal 
like  those  occniTiug  in  the  roots  of  I  aid  a  Helen  hun  and  other  roots  of  J 
the  same  natural  order,  A  little  is  also  secreted  In  the  dotted  vessel » I 
of  the  outermost  layer  of  the  w^ood,  and  in  the  pith.  The  wood,  whichi 
is  white,  acquires  a  bright  yellow  tint  when  exposed  to  the  vapour  of 
ammonia  or  to  alkahne  solutions. 

Production — At  the  commencement  of  the  rainy  season  the  gam- 
boge-collectors start  for  the  tbrest  in  searcli  of  the  tree^  which  in  some] 
localities  are  plentiful.     Having  found  one  of  the  full  size  they  make  a| 
spiral  incision  in  the  bark  round  half  the  circumference  of  the  trunk, 
and  place  a  joint  of  bamboo  to  i-eceive  the  sap  which  slowly  exudes  fi> 


*  Fluckiger,  Ifocttmente  zur  GfiichkhU 
tUr  Pharmn^ir,  187d.  41. 

'  Dr  Medi^ina  Indoriim^  lib.  iv.  Lugduni 
lUUv.  (1642)  J 19.  I54K 
»  JlitatTHm  Bolameum  (KJ40)  1575, 

*  Thift  nAnie  u  the  HindufftAni  06tfU 
fMmhd^  ngnilyini^  aocording  to  McM>deen 
8herifl'(^'ufrp/;  U>  Pharm,  q/ India,  B3)  juice 


or  rjrtrnct  ofrhubari.     It  ia  still  &p[»Ui»d  to 
gam  lx)ge« 

*  Hftubury  in  Trans,  of  Linn,  Soc,  xxlt. 
(lSt>4)  487.  Ub.  50;  abo  Scirnct  Papei^ 
1876.  .m 

*  Obligingly  seiit  to  us  by  Dr. 
iSingapore, 
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several  Diontlis.  When  it  first  issues  from  the  tree,  it  is  a  yellowish 
tluid,  which  after  passing  through  a  viadd  state  hardens  into  the 
gamboge  of  commerce. 

The  trees  grow  both  in  the  valleys  and  on  the  mountains  and  will 
yield  on  an  average  in  one  season  enough  to  till  three  joints  of  bamboo 
'20  inches  in  length  by  IJ  inches  in  diameter.  The  tree  appears  to 
suffer  no  injuiy  provided  the  tapping  is  not  more  frequent  than  every 
other  year.* 

According  to  Dr.  Jamie  of  Singapore,  the  gamboge-tree  grows  most 
luxuriantly  in  the  dense  jungles.  The  best  time  for  collecting  is  from 
February   to  March  or  April.     The  trees,  the   larger   the    better,  are 

mded  by  a  parang  or  chop]nng-knife,  in  various  parts  of  the  trunk 
^^aid  large  branches,  when  prepared  bambofm  arc  inserted  between  the 
root  and  the  bark  of  the  trees.  The  bamboo  cylinders  being  tied  or  in- 
serted, ai-e  exiimined  daily  till  filled,  which  generally  takes  from  lo  to 
30  days.  Theu  the  bainlx^os  are  taken  to  a  fire,  over  which  they  are 
gradually  rotated  till  the  water  in  the  gnin -resin  is  e%^aporate^J  and  it 
gets  sufficiently  hard  t<:j  allow  of  the  bamboo  being  torn  off.^ 

Description — The  drug  arrives  in  the  form  of  sticks  or  cylinders  1 
to  2i  inches  in  diameter,  and  4  to  8  inches  in  length,  striated  lengthwise 
with  impressions  from  the  inside  of  the  bamboo.  Often  the  sticks  are 
agglutinated,  or  folded,  or  the  drng  is  in  comprea^ed  or  in  shapeless 
Hiasaes.  It  is  when  good  of  a  rich  brownish  orange  tint,  dense  and 
homogeneous,  breaking  easily  with  a  eonchoidal  fracture,  scarcely  trans- 
lucent even  in  thin  splinters.  Touched  with  w^ater  it  instantly  forms  a 
yeHow  emulsion.  Triturated  in  a  mortar  it  atibrds  a  brilliant  yellow 
|iowder,  slightly  odorous.     Gamboge  has  a  disagreeable  acrifl  taste. 

!Much  of  the  gamboge  shipped  to  Europe  is  of  inferior  quality,  being 
of  a  brownish  hue  or  exhibiting  when  broken  a  rough,  granular,  bubbly 
surface.     Sometimes  it  arrives  imperfectly  dried  and  still  soft 

Chemical  Composition — Gamboge  consists  of  a  mixture  of  resin 
with  15  to  120  per  cent,  of  gum.  The  resin  dissolves  easily  in  alcohol, 
fonning  a  clear  liquid  of  fine  yellowish-red  hue,  and  not  decidedly  acid 
reaction.  It  forms  darker-coloured  solutions  witli  ammonia  or  the  fixed 
alkalis,  and  a  copious  precipitate  with  basic  acetate  of  lead.  Perchloride 
of  iron  colours  a  solution  of  the  resin  deep  blackish  brown. 

By  fusing  purified  gamboge  resin  with  potasli,  lllasiwetz  and  Barth 
(I8€6)  obtained  acetic  acid  and  other  acids  of  the  same  series,  together 
with  jJdorotfhiidn,  t  ^H*(OH)*,  jn/f-otartaric  acid,  C'H^O*,  and  isuvUinlc 
acid,  (rH*CU\COOH)'. 

The  gum  which  we  obtained  to  the  extent  of  15^8  per  cent,  by 
completely  exhausting  gamboge  with  alcohol  and  ether,  was  found 
readily  soluble  in  water.  Tlie  solution  does  not  redden  litmus,  and  is 
not  precipitated  by  nentrnl  acetate  of  lead,  nor  by  ]K*rchloride  of  iron, 
nor  by  sdicate  or  bi borate  of  sodium.  It  is  therefore  not  identical 
witli  gum  arabic. 

Commerce — The  drug  finds  its  wa}^  to  Europe  from  Camljoja  by 
Singapore,  Bangkok,  or  Haigon.     In  1877  the  first  place  exported  240 
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peculs,  Bangkok  in  1875  no  leas  than  346  peculs.  %^a!ae  48,835  dollars; 
from  Saigon  there  have  of  late  been  shipped  from  30  to  40  peculs 
annually  (one  pecul  =  1^^3*3  lbs.  ^  60*479  kilogramraea)/ 

Uscs^Gamboge  is  a  drastic  purgative,  seldom  administered  exesept 
iti  combination  with  other  substances. 

Adulteration^The  Cambojans  adulterate  gamboge  with  rice  flour, 
sand,  or  the  pulverized  bark  of  the  tree,^  which  substances  may  be 
easily  detected  in  the  residue  left  after  exhausting  the  drug  successively 
by  spirit  of  wine  and  cold  water. 

Other  Sources  of  Gamboge — Although  the  gamboge  of  European 
commerce  appears  to  be  exchis^ively  derived  from  the  form  of  the  plant 
named  at  the  head  of  this  article,  Garcrt^fa  traravcorica  Beddome,  is 
capable  of  yielding  a  similar  drug  which  may  be  collected  to  some 
small  extent  fur  local  use»  but  not  for  exportation.  It  ia  a  beautiful 
tree  of  the  southern  forests  of  Tra  van  core  and  the  Tinnev^elty  Ghats 
(3,000  to  4,500  feet).  According  to  it-*  discoverer  Lieut.  Beddome,*  it 
yields  an  abundance  of  bright  yellow  gamboge. 
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Concrete  Oil  of  Ma7igoste4in,  Kokum  Butter, 
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Botanical  Origin, ^ — Garcinia  indica  Choisy  {G.  purpurea  Koxb. 
Brindonia  indka  Dup.  Th.),  an  elegant  tree  witli  drooping  branches 
and  dark  gi-een  leaves.*  It  bears  a  smooth  round  fiuit  the  size  of  a 
small  apple,  containing  an  acid  jiurple  pulp  in  which  me  lodged  as 
many  as  8  seeds.  The  tree  is  a  native  of  the  coast  region  of  Western 
India  known  as  the  Concan,  lying  between  Daman  and  Goa. 

History — The  fruit  is  mentioned  by  Garcia  d'Orta  (1503)  as  known 
to  the  Portuguese  of  Goa  by  the  name  of  Brindtntes.  He  stjites  that  it 
has  a  pleasant  taste  though  very  sour,  and  that  it  is  used  in  dyeing ; 
and  farther  that  the  peel  serves  to  maka  a  sort  of  vinegar  Several 
succeeding  authoi-s  (as  Bauchiu  and  Ray)  have  contented  themselves 
with  repeating  this  account. 

As  to  the  fruit  yielding  a  fatty  oil,  we  find  no  reft^rence  to  such  fact 
till  about  the  year  1830,  when  it  was  stated  in  an  Indian  newspajier^ 
that  an  oil  of  the  seeds  is  w^ell  known  at  Goa  and  often  used  to  adul- 
terate ghee  (liquid  butter).  It  was  afterwards  jiointed  out  as  the  result 
of  some  experiments  that  the  oil  was  of  an  agreeable  bland  taste  and 
well  adapted  for  use  in  pharmacy.  A  short  article  on  Kokinn  Butter 
was  published  by  Pereira*^  in  1851.  With  the  view  of  bringing  tho 
substance  into  use  for  pharmaceutical  preparations  in  India,  it  hai*  beeu 
introduced  into  the  Plmnnaco^xifia  of  India  of  1868. 

Preparation — The  seeds  aie  reniform,  somewhat  crescent-shaped 
or  oblongs  laterally  compressed  and  wrinkled,  fV  ^^  iif  ^f  ^^  io^^'i  lootf 


^  Rfport  from  H,M.  CofuiuhOtnentl  m 
Siam/or  1875,  1>. 

-  Sptmser  Hi,  Julm,  op.  di, 

*  Flora  Sj^lmtka^  M»ciru»  part  xr.  (1872) 
Ub.  173. 


*  Fig.  B«ntley  aud  Trunen,  Mtdk,  PhMU, 
l>urt31  (1878). 

^  Quotetl  by  Uraliam,  Vatai,  qf  ^ 
PlmdH,  1830.  25. 

^Pharm,  Journ.  xi.  (1852)65. 
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by  about  jV  broad.  Each  seed  weighs  od  an  averaL^e  about  eight 
grains.  The  thick  cotyledons,  which  are  inseparable/  have  a  mild  oily 
taste.  Examination  under  the  microscope  shows  them  to  be  built  up 
of  large  reticulated  cells  containing  a  considerable  proportion  of 
crystalline  fat  readily  soluble  in  benzol  In  addition  globular  masses 
vf  albuminous  matter  occur  which  with  iodine  assume  a  brownish 
yeUow  hue.  With  perchloride  of  iron  the  walls  strike  a  gi-eenish- 
blaek. 

The  pi'ocess  followed  by  the  natives  of  India  (by  whom  alone  the 
oil  is  prepared)  has  been  thus  described: — The  seeds  haviuor  been  dried 
by  exposure  for  some  days  to  the  sun  are  bruised,  and  boiled  in  water. 
The  oil  collects  on  the  surface,  and  concretes  wheu  cool  into  a  cake 
which  requires  to  be  puritied  by  raelting  and  straining. 

Description— Kokum  Butter  is  found  in  the  Indian  bazaars  in  the 
form  of  egg-shaped  or  oblong  lumps  about  4  ihches  long  by  2  inches  in 
diameter^  and  weighing  about  a  quarter  of  a  pouii<l.  It  is  a  whitish 
substance,  at  ordinary  temperatures,  firm,  dry,  and  friable,  yet  greasy 
'  the  touch.  Scrapings  (which  are  even  pulverulent)  when  examined 
,  glycerin  under  the  micnjscope  show  it  to  be  tlioroughly  cry&Udline. 
They  have  a  mild  oily  taste,  yet  redden  litmus  if  moistened  with 
alcohol. 

By  Bltration  in  a  steam-bath,  kokum  butter  is  obtained  perfectly 
transparent  and  of  a  light  straw-colour,  crmrentratiug  again  tit  27*5^* 
C\  into  a  white  crystalline  mass:  some  cr^stils  api)ear  even  at  S0^ 
elted  in  a  narrow  tube,  cooled  and  tfien  warmed  in  a  water  batli,  the 
■  begins  to  melt  at  425''  C,  and  fuses  entirely  at  45".  The  residue 
left  after  Hltratiou  of  the  crude  fat  is  inconsiderable,  and  consists  chiefly 
of  brown  tannic  matters  soluble  in  spirit  of  wine. 

When  kokum  butter  is  loug  kept  it  acquires  an  unpleasant  rancid 
stuell  and  brownish  hue,  and  an  efflorescence  of  shining  tufted  crystals 
api»ears  on  the  surface  of  the  mass. 

Chemical  Composition  —  Purified  kokum  butter  boiled  with 
caustic  soda  yields  a  fine  hard  soap  which,  when  decomposed  witli  sub 
I>huric  acid,  affijrds  a  crystalline  cake  of  fatty  acids  weighing  as  much  as 
the  original  fat.  The  acids  were  again  combined  with  soda  and  the  soap 
having  been  decomj>osed,  they  were  dissolved  in  alcohol  of  about  1)4  per 
cent  By  slow  cooling  and  evaporation  crystals  were  first  foiTiied  which, 
when  perfectly  dried»  melted  at  69'5°  C:  tliey  are  consequently  Stearu^ 
AckL  A  less  considerable  amount  of  crystals  which  separated  subse- 
quently had  a  fusing  point  of  55'^,  and  may  be  referred  to  Myrisilc 
Acid. 

A  poHion  of  the  crude  fat  was  heated  with  oxide  of  lead  and  water, 
and  the  plumbic  compound  dried  and  exhausted  with  ether,  which 
er  evaporation  left  a  very  small  amount  of  liquid  oil,  which  we  refer 
Oltic  Acid. 

Finally  the  sulphuric  acid  used  at  the  outset  of  the  experiments  was 
saturated  and  examined  in  the  usutd  manner  for  volatile  fatty  acids 
(butyric,  valerianic,  &c.)  but  with  negative  results. 


"The  embryo,  according  to  Beotley  and 
Trimen    {L  e.\    consUto    chiedy  of    the 


thicken fd  rfbdick,  and  is  almost  devoid  of 
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Thc!  fat  of  tlie  seeds  of  G.  hulicn  was  extracted  by  ether  and  examiood 
eliemie^lly  in  1857  by  J.  Bouia  and  d^Oliveira  Piiiient^.d.^  It  wajs 
obtained  to  tbe  extent  of  30  per  cent,  was  found  to  fuse  at  40''  C. 
and  to  consist  chieJly  of  atearin  (triatearln).  The  seeds  yielded  1*72  |>er 
cent,  of  nitrogen.  Their  residue  after  exhaustion  by  ether  afl'orded  to 
idkaline  solutions  or  alcohol  a  line  red  colour. 

Uses — The  results  of  the  experiments  above-noted  show  that  kokum 
batter  is  well  suited  for  some  pharmaceutical  preparations.  It  might 
fiLso  be  advant^igeonsly  employed  in  candle-making,  as  it  yields  stearic 
acid  more  easily  and  in  a  pui'er  state  than  tallow  and  moat  other  fats. 
But  that  it  Is  possible  to  obtain  it  in  t^uantitie.s  sufficiently  large  for 
important  industrial  uses,  appears  to  us  very  problematical 
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Balnamun  GuiymiO!:  (-rurjun  Balmvi,  Wof*d  UiL 

Botanical  Origin — ^This  drug  is  yielded  by  sevei*al  tree^  of  the 
genus  Dipiero€(irpnH,  namely — 

JK  turbiiKifuti  Gaitn.  f  (i>.  keri^  Ham.,  IK  iudlais  Bedd),  a  native 
of  Eastern  Bengal,  Chittagong  and  Pegu  to  Singapore,  and  French 
Cochin  China, 

D,  mcanits  Roxb.,  a  tree  of  Chittiigong  and  Pegu. 

ll  idfdu,H  Roxb.,  growing  in  Chittagong,  Burma,  Tenasserim,  the 
Andaman  Iwlands,  Siara,  and  French  Cochin  China. 

D.  zei/laniints  Thw.  and  D.  hi  spit  bis  Thw.,  indigenous  to  Ceylon. 

D.  criftptdatus alxiunding,  together  with  I),  tvrbijtatus  and 

D.  ahdus,  in  French  Cochin  Cliina. 

I),  ti'inenus  BL.  a  native  of  Java  and  the  Philippines,  and  D.  graalis 
BL,  /).  UUondis  Bl.,  i).  rdusns  BL  (iA  Spftnotjhci  BL),  U-een  of  Java 
sufiply  a  similar  useful  product  which  as  yet  appears  to  l>e  of  lesst 
commercial  importance* 

The  Ourjun  ti-ees  are  said  by  Hufiker^  to  be  among  the  nio«t 
magnificent  of  the  forests  of  Chittagung,  They  are  eons|>icuons  for 
their  gigantic  size,  and  for  the  straightness  and  graceful  form  of  their 
tall  unbranched  trunk,  and  small  s^^mmetrical  crown  of  broad  glossy 
leaves.  Many  individuals  are  upwards  of  200  feet  high  and  1  o  feet  in 
girth. 

History— Guijun  balsam  was  enumemted  as  one  of  the  productions 
of  Ava  by  Francklin*  in  1811,  and  in  1813  it  wan  briefly  noticed  by 
Ainslie.*  Its  botanical  origin  was  first  made  known  by  Roxbui'gh.  who 
also  descril)ed  the  method  by  which  it  is  extracted. 


'   Cmnpt^^  Bendus,  xliv.  (1867)  1355. 

»  Thjit  of  D,  tr'mrrvit  is  cHpeciaUy  uwd 
in  Java.  Filet,  Planlkttndig  Wooiilruftot^k 
jcoar  StdcrlatuUeh  Jndie\  Leideo,  lS7tS« 
Ka  f>l57. 


'  Ifimalauan  J&umnl,  ed.  2,  ii.  (1865) 
332. 

*  Tracts  OH  the  Dominwn*  i^  Ava,  hood. 
1811.  2il 

•  It!    the    Cnfaloffue  drs    Pt^iuiiM    div 
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The  medicinal  properties  of  Gurjun  balsam  were  poiiiteJ  cnit  Ly 
O'Shaughnossy^  as  entirely  analogous  to  those  of  copaiba;  and  his 
observations  were  confirmed  by  many  practitioners  in  India.  This  has 
obtained  for  the  drug  a  place  in  the  PharmavoiKPia  of  Ihffia  {18*>8). 

Extraction — A  recent  acrotint  of  the  production  of  this  drug  is 
found  in  the  Rtqx/rf^  tff  the  Jttrtf  of  flu'  MadiVi<  Exhtbttton  f//  AsVT/T, 
It  is  there  stated  that  Wood  Oil,  as  the  balnam  is  commonly  called,  is 
obtained  for  the  most  part  from  the  coast  of  Burma  and  the  Straits,  and 
is  procured  by  tapping  the  trees  about  the  end  of  the  ^Iry  season. 
Sevei-al  deep  incisions  are  made  with  an  axe  into  the  trunk  of  the  tree  and 
a  good-sized  cavity  scooped  out.  In  this,  fire  is  jdaced,  and  ke|it  burn- 
ing until  the  wood  i«  somewhat  scorched,  when  the  balsam  liegins  to 
exude,  and  is  then  led  away  into  a  vessel  of  bamboo.  It  is  afterwards 
allowed  to  settle,  when  a  clear  liquid  separates  frum  a  thick  portion 
called  the  " gwuV*  The  oil  is  extracted  year  after  year,  and  sometiuies 
there  are  two  or  three  holes  in  the  same  tree.  It  is  pruduccd  in  extra- 
ordinary  abundance;  from  30  to  40  gallons  according  to  Roxliurgh  luay 
sometimes  be  obtained  from  a  single  tree  in  the  coui-se  of  a  season, 
during  which  it  is  necessary  to  remove  from  time  to  time  the  olvl 
charred  surface  of  the  wood  and  burn  afresh. 

If  a  growing  tree  is  felled  and  cut  into  piece,  the  oleo-reisiu  exudes 
liiid  concretes  on  the  woud.  very  ranch,  it  is  said,  n'sertibling  camphor  (1) 
and  having  an  aromatic  smell. 

Description— Aa  Gurjun  balsam  is  the  produce  of  different  trees  bb\ 
well  as  of  different  countries,  it  is  not  surprising  to  find  that  it  varies 
considerably  in  its  properties. 

The  following  observations  refer  to  a  balsam  of  which  400  lf>.  were 
rt*cently  imported  from  Mouhnein  for  a  Londun  <h'irg  firm.  Ifc  is  a 
thick  and  viscid  fluid,  exhibiting  a  remarkable  fluorescence,  so  that 
when  seen  by  reflected  light  it  appears  oprnjoe  and  of  dingy  greenish 
grey;  yet  when  placed  between  the  observer  and  strong  daylight 
it  is  seen  to  be  perfectly  transparent  and  of  a  dark-reddish  Ivrovvn.^ 
It  has  a  weak  aromatic  copaiba-like  odour  and  a  bitterish  iiromatic  taste 
without  the  persistent  acridity  of  cojiaiba.     Its  sp.  gi\  at  IGl)°  C.  is 

With  the  following  liquids' Cjurjun  affords  perfectly  clear  solutions 
which  are  more  or  less  tlucnTscent,  namely  pure  benzol  (from  benzoate 
of  calcium),  cumoh  chloroform,  sulphide  of  carbon,  essential  oils.  On 
the  other  hand,  it  is  not  entirely  soluble  in  methylic,  ethylic,  or  amylic 
alcohol ;  in  ether,  acetic  ether,  glacial  acetic  acid,  acetone,  phenol 
(carbolic  acid),  or  in  caustic  potash  dissolved  in  absolute  alcohol. 
Many  samples  of  commercial  benziu  also  are  not  capable  of  dissolving 
the  oleo-resin  perfectly,  but  we  have  not  ascertained  on  what  con- 
stituent of  such  benziu  this  depends.  We  have  further  noticed  tliat 
that  portion  of  petroleum  which  is  known  as  Petroleum  A'rtcr,  contain- 
ing the  most  volatile  hydrocarbons,  does  not  wholly  dissolve  the  oleo- 
Tcaia.     One  hundred  parts  of  the  baJsain  waiined  and  shaken  with  1000 


ColOHitM /ran^istMf  Mt^MMUion  Univ€T»cUe 
iU  I87S»  p*  175,  it  is  stated  that  tho 
iMJjMun  oi  D.  alaius  in  French  CVM^hixi 
China  M  preferred,  being  a  **  hullr  ft^mche.^' 


'  Mat.    Med.    of   H'mdooM<tn,    Madras, 
1813.  186. 
»  Btngiil  DUpcMatary,  1842.  22. 
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parts  of  absolute  alcohol  yielded  on  cooling  a  precipitate  ol  resin 
amounting  when  dried  to  18*5  parts.  All  concentrated  Holutious  of  the 
balsam  are  precipitated  by  amy  lie  aleolii>l. 

If  the  balsam  is  kept  for  a  long  time  in  a  stoppered  vessel  at  100° 
C.  it  simply  becomes  a  little  turbid;  but  about  ISO*"  C.  it  is  transformed 
into  a  jelly,  and  on  cooling  does  not  resume  its  former  fluidity.  Balsam 
of  copaiba  heated  in  a  closed  glasks  tube  to  -20"  C.  does  not  at  all  lose 
its  fluidity,  whereas  Gurjun  balsam  becomes  an  almost  solid  mass. 

Chemical  Composition— Of  the  balsam  6'99  grammes  dissolved 
in  benzol  and  kept  in  a  wafcer  bath  until  the  residue  ceased  to  lose 
weight,  3'ielded  .S"80  grammes  of  a  dry,  transparent,  semi-fluid  resin, 
corresponding  to  o4"l-4  per  cent,  and  4506  of  volatile  matters  expelled 
by  evaporation.  But  another  sam|>le  afford e*!  us  much  less  residue. 
By  submitting  larger  quantities  of  the  above  balsam  to  tlie  usual 
process  of  distillation  with  water  in  a  large  copper  still,  S7  per  cent  of 
volatile  oil  were  easily  obtained.  The  water  paasing  over  at  the  same 
time  did  not  redden  litmus  paper.  A  dark,  viscid,  liquid  resin  remained 
in  the  stilL 

The  essential  oil  is  of  a  pale  straw-colour  and  less  odorous  than  most 
other  volatile  oils.  Treated  with  chloride  of  calcium  and  again  distilled, 
it  begins  to  boil  at  210"  C.  and  passes  over  at  25n°- 
somewhat  empyreumatic  smell  and  light  yellowisl 
oil  has  a  sp,  giv  of  0  915  ;^  it  is  but  sparingly  soluble  in  absolute  alcohol 
or  glacial  acetic  acid,  but  mixes  readily  with  amy  lie  alci>hol 

Acconhng  to  Werner  (18f>2)  this  oil  has  the  composition  C^^H^ 
like  that  of  ccipaiba.  He  sa3's  it  deviates  the  ray  of  polarized  light  to 
the  left,  but  that  prepai^etl  by  one  of  us  deviated  strongly  to  the  right, 
the  residual  resin  dissolved  in  benzol  being  wholly  inactive.  The  oil 
does  not  form  a  crystalline  compound  with  dry  hydrochloric  acid,  which 
colours  it  of  a  beautiful  blue.^  De  Vry*  sbitcs  that  the  essential  oU 
after  this  treatment  deviates  the  ray  to  the  right. 

The  resin  contains,  like  that  of  copaiba,  a  small  proportion  of  a 
cr^'stallizable  acid  which  may  be  removed  by  warming  it  with  ammonia 
in  weak  alcohol  That  part  of  the  resin  which  is  insoluble  even  in  absolute 
alcohol/  we  found  to  bo  uncr^^stallizable.  The  Gurgiinic  Acid,  as  the 
cr}'staULzed  resinous  acid  is  called  by  Werner,*  but  which  it  is  more 
correct  to  w^rite  Ourjaaic,  may  consequently  be  ]>repared  by  extract- 
ing the  resin  with  alcohol  {'838)  and  mixing  the  solution  with  ammonia. 
From  the  ammoniacal  solution  gurjunic  acid  is  precipitated  on  addition 
of  a  mineral  acid,  and  if  it  is  again  dissolve*!  in  ether  and  alcohol  it 
may  be  procure*!  in  the  form  of  small  crystalline  crusts.  From  the 
specimen  under  examination  we  were  not  successful  in  obtaining  in- 
dubitable cry.stals. 

Gurjunic  acid,  C**H'*-0^  according  to  Werner,  melt^  at  220^  C,  and 
concretes  again  at  180°  C;  it  begins  to  b^jil  at  260"  C,  yet  at  the  same 
time  decomposition  takes  place.  By  assigning  to  this  acid  the  formula 
C^M**0^-J-3H=MD,  which  agrees  well  with  Werners  analytical  reault8,ire 


I 
I 


^  0*944   Bcooidiog   to   Werner  ;     0*931 
0*SliAii^hneMy ;  0*528  Dc  Vry  0857). 

*  Tbia  miigiiificept  oolouiing  matter  i& 
not  diMolved  by  ether. 

•  Pharm.  Journ,  xvi.  (1857)  374, 


^  The  sample  of  gurjun  bihltajii  exftmiatd 
by  Werner  as  well  ai  the  resin  it  contAined 
were  entirety  soluble  in  builitig  tioiasb  lye, 

■  Gmelin,  Chetnutrjft  xviL  JHa, 


BALSAMITM  DIFI^EIIOCARPL 


91 


may  regard  it  as  a  hydrate  of  abietinic  acid,  tho  chemical  behaviour  of 
which  ia  perfectly  analogous.  Gurjuiuc  acid  issoluble  in  alcohol  0-838, 
but  not  iu  weak  alcohol ;  it  is  dissolved  also  by  ether,  benzol,  or  sulphide 
of  carbon  (Werner). 

In  copaiba  from  Maracaibo,  Strauss  (1865)  discovered  Mfiacopciitnt' 
Add  which  is  probably  identical  with  gurjunic ;  the  former,  however, 
fuses  at  20G'  C\ 

The  amorphous  resin  forming  the  chief  bulk  of  tlie  residue  of  the 
distillation  of  the  balsam,  has  not  yet  been  submittv?d  to  exact  analysis* 
We  find  that  after  complete  desiccation  it  is  not  soluble  in  absolute 
alcohol  A  crystallized  constituent  of  Gurjun,  which  we  obtained  from 
a  balsam  of  unknown  origin,  has  been  shown ^  to  answer  to  the  formula 
C^H**0^.  Its  crystiils,  belonging  tu  tho  asymmetric  system,  melt  at 
126*' — 130°C.;  they  are  entirely  devoid  of  acid  character.  A  comparative 
examination  of  the  product  of  each  of  the  above  named  species  of 
Dipterocari>U8  would  be  highly  desirable. 

Commerce — Gurjun  balsam  is  exported  from  Singapore,  Moulmein, 
Akyab  and  the  Malayan  Peninsula,  and  is  a  common  article  of  trade 
in  8iam.  It  is  likewise  produced  in  Canara  in  Southern  India,  It  is 
occasionally  shipped  to  Europe.  More  than  ^000  ftv  were  ofiered  for  sale 
in  London  under  the  name  of  East  India  Baham  Ca/nvlf  4th  October 
1855;  and  in  October  1858,  a  no  less  quantity  than  45  casks  appeared 
in  the  catalogue  of  a  London  drug-broken  It  is  now  not  unfrequent 
in  the  London  drug  sales. 

Uses — In  medicine  it  has  hitherto  been  employed  only  as  a  substi- 
tute for  copaiba,  and  chiefly  in  the  hospitals  of  India. 

In  the  East  its  grent  use  is  as  a  natural  varnish,  eitlier  alone  or 
Dmbined  with  pigments ;  and  also  as  a  substitute  for  tar  as  an  applica- 
tion to  the  seams  of  boats,  and  for  preserving  timber  from  the  nttacks 
of  the  white  ant.  To  the  first  application  it  is  often  made  better 
approprmted  ^  by  boiling  it,  so  that  the  essential  oil  is  evaporated. 

Wood  Oil  of  China — The  oleo-resin  of  Dipterocarpus  mrist  not  be 
confounded  with  the  so-called  Wood  Oil  of  China,  which  is  of  a  totally 
different  nature.  The  latter  is  a  fatty  oil  expressed  from  the  seeds  of  ^1/^if- 
rUescordata  Miill.  Arg,  {Dryandra  cordala  Thunb,  i^ltieocueca  Venrlcht 
Sprgl  Prodromus  xv*  part  2,  p.  724),  the  well-kiiown  TuniJ  tree  of 
the  Chinese.  It  is  a  large  tree  of  the  order  Euphorblaaxp,  found  in 
China  and  Japan.  The  oil  is  an  article  of  enormous  consmnption 
among  the  Chinese,  who  use  it  in  the  caulking  and  painting  of  junks 
and  b<mts,  for  preserving  woodwork,  varnis!iing  furniture,  and  also  in 
EDedicine.  In  the  commercial  reports  of  H.M.  Consuls  in  China  (No.  5, 
IH75»  p.  3,  26)  we  find  that  this  oil  is  largely  exported  fiom  Hankow  : 
1  99'654  peculs  in  1874,  and  fonnsan  article  of  imfiurtat  Ning|:io  :  15  123 
peculs  in  1874  (|jecul==l33'33  lb.  avuiidupois).  It  is,  however,  not 
shi[jped  to  foreign  countries.  The  oil  of  the  Tung  tree  is  also  ex- 
tremely remarkable  on  account  of  its  chemical  properties  as  shown 
by  Cloez  (1875—1877). 


*  Fltlckiger,  Pharvu  Joartu  (1878)  725,  with 


*  Catalogu/e  of  the.  French  Cohnitg,  ParU 
Echibiiion,  1878^  101,  quoted  above. 
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Marshmallow  Rotft;  F,  Rxtcme  tie  Guimauve;  G.  Ehi^chn^in^. 

Botanical  Ongin— Altlam  ojficinaliH  L.,  the  marshmallow,  gruws 
in  moist  places  throughout  Europe,  Asia  Minor,  and  the  tem[>erate 
piuts  *)f  Westorn  and  Northern  Asia,  but  is  by  no  means  iiniversaJly 
distributed.  It  prefers  saline  hicalities  such  as  in  Spain  tlie  salt 
marsh e^s  of  Saragossa,  the  low-lying  southern  coasts  of  France  near 
Montpellier,  Southern  Russia,  and  the  neighbourhood  of  salt-springs  in 
Central  Europe.  In  southern  Siberia  Akhtea  has  been  met  with  V*y 
Semenoff  (1857)  ascending  a.s  high  aB  "1,000  feet  in  the  Alntau  mountains, 
suuth  of  the  Balkash  Lake, 

In  Britain  it  occurs  in  the  low  grounds  bordering  the  Thames  below 
London,  and  here  and  there  in  many  other  spots  in  the  south  of  Eng- 
land and  of  Ireland, 

The  cultivated  marshmallow  thrives  as  far  n(>rth  as  Throndhjeui  in 
Norway,  and  lias  been  naturalized  in  North  America  (salt  marshes  of 
New  England  and  New  York)  and  Australia.  It  is  largely  enltivated 
in  Bavaria  and  Wiirtembcrg. 

History— Marshmallow  had  many  uses  in  ancient  medicine,  and  is 
described  l>y  Dioscorides  as  'AXdatUt  a  name  derived  from  the  Gi'eek 
verb  ti\$ap,  to  heaL 

Tlie  diffusion  of  the  plant  in  Europe  during  the  middle  ages  was 
promoted  by  Charlemagne  who  enjoined*  its  culture  (A.D.  812)  under 
the  name  of  '*  Mimnalraf*,  id  est  alteas  quod  dicitur  ihischa.'' 

Description — Tlie  plant  has  a  perennial  root  attaining  aboutafoat 
in  length  and  an  incli  in  diameter.  For  medicinal  use  the  biennial 
roots  of  the  cultivated  |ilant  are  chiefly  employed.  When  fresh  thty 
are  externally  yellowish  and  WTinkled,  wliite  within  and  of  tender 
Heshy  texture.  Previous  to  drjdng,  the  thin  outer  and  a  jHirtion  of  the 
middle  bark  are  scraped  oft*  and  the  small  rout  filaments  are  removed. 
The  drug  thus  prepared  and  dried  consists  of  simple  whitish  sticks 
l>  Ui  8  inches  long,  of  the  thickness  of  the  little  finger  to  that  of  a  quill, 
deeply  furrowed  lungitudinally  and  marked  with  brownish  seal's.  Its 
centml  portion,  which  is  pure  whitt',  breaks  with  a  short  fractui^e,  but 
the  bark  iis  tough  and  fibrous.  The  dried  root  is  i*ather  flexible  and 
easily  cut  Its  ti'ansvei'se  section  shows  the  central  woody  column 
of  undulating  outline  separated  from  the  thick  bark  by  a  line  dark  out- 
line shaded  off  outwards. 

Tlie  root  has  a  peculiar  though  very  faint  odour,  and  is  of  rather 
mawkish  and  insipid  taste,  and  ver^^  slimy  when  chewed. 

Microscopic  Structure — The  greater  i>art  of  the  bark  consists  of 
liber,  abounding  in  long  soft  fibres,  to  which  the  toughness  of  the 
cortical  tissue  is  due.     They  SLve  branched  and  form  bundles,  each  con- 


« 


*  Verity  Momumenki  Ummmitim  kyUariea,  Legum   totn. 


L  (1835)    JSK-/^.«dia    frciin 
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tainuig  from  3  to  ^0  fibres  nepamted  by  parcnch yiiiatouft  tlssia*.  <  K' 
the  cortical  parenchyme  many  cells  ai^e  loaded  with  starch  grannies, 
others  contaiu  stellate  grou[JS  of  oxalate  of  calcium,  and  a  considerable 
number  of  somewhat  larger  cells  are  tilled  with  mucilage.  The  last- 
named  on  addition  of  alcohol  is  seen  to  consist  uf  different  layers, 

Tlie  woody  part  is  made  u[»  of  pitted  or  scaluriform  vessels,  acconi- 
panied  by  a  few  ligneous  cells  and  seiianited  by  a  parenehy  mats  mis 
tissue,  agreeing  with  that  of  the  Imrk.  On  addition  of  an  alkali, 
aectloDfl  of  the  root  assume  a  bright  yellow  hue. 

Chemical  Composition— The  mueilnge  in  the  dry  root  amounts 
to  about  25  per  cent  and  the  starch  t<.i  as  n*ijch  nii>re.  The  fornier 
appears  from  the  not  very  accordant  analysis  of  Si-hmklt  aiul  of  Muldt.n* 
to  agree  with  the  formula  C^H'^'^O'",  tlms  differing  from  the  mucilage 
of  gum  arable  by  one  molecule  less  of  water.  It  likewise  differs  in 
being  precipitable  by  neutml  acetate  of  lead.  At  the  same  time  it 
does  not  show  the  behaviour  of  cellulose,  as  it  does  not  turn  blue  l>y 
iodine  when  moistened  with  sulphuric  acid,  iind  it  is  not  soluble  iti 
ammoniacal  solution  of  oxide  of  copper. 

The  root  also  contains  pectbi  and  sugar  {cane-sugar  according  to 
Wittstock),  and  a  trace  of  fatty  oil.  Tannin  is  found  in  very  small 
quantity  in  the  outer  bark  alone. 

In  182(5  Bacon,  a  pharmacien  of  Caen,  obtained  frt»m  altluea  root 
crystals  of  a  substance  at  iii^t  regarded  as  peculiar,  but  subserjueiitly 
identified  with  AnfMinvjin,  C'lT^N'^O'^;  H-0.  It  had  been  previously 
prepared  (1805)  by  Vauquelin  and  Robiquet  from  Asparagus,  and  is  n(»w 
known  to  be  a  widely-diffused  constituent  of  plants.^  Marshmallow 
root  does  not  yield  more  than  0  8  to  21)  per  cent,  Asparagin  cryRtiil* 
lizes  in  large  prisms  or  octohedra  of  the  rhombic  system  ;  it  is  nearly 
tasteless,  and  appears  destitute  of  physiological  action.  Its  relation  tu 
succinic  acid  may  be  thus  represented  : — 

Succinic  acid:    ^'"^*  i  pooH  *   Asparagin:   C^H^(NH-)  J  , ,. ..  tt  . 

Asparagin  is  quite  permanent  whether  in  the  solid  state  or  dissolved, 
but  it  is  easily  decomposed  if  the  sohition  contains  the  albuminoid  con- 
stituents of  the  root,  whicli  act  as  a  ferment  Legumiiious  seeds, 
yeast  or  decayed  cheese  induce  the  same  changti,  tbe  final  product  of 
which  is  succinate  of  ammonium,  the  a.sparagin  takijig  the  elements  of 
vvat4;r  and  hydrogen  set  free  by  the  fermentation,  thus — 

C^H'N^O'  +  H^O  +  2H  =2NH\0'H^U* 

Asparagin.  Buccmatc  of  Anvtnoniuin. 

Under  the  influence  of  acids  or  bases,  or  even  by  the  prolonged 
boiling  of  its  aqueous  solution,  asparagin  is  converted  mlo  A sparfuU' 
o/*4»t7?w>«Mf?/i,  C^H^(NH*)NO\  of  which  the  hydrated  asparagin  cnn- 
tains  the  elements. 

These  transformations,  especiallj^  the  former,  are  undergone  by  the 
fiaragin  in  the  root,  if  the  latter  has  been  impeifectly  dried,  or  has 


^  It  plays  3U1  interetftiiig  part  in  the  gtir- 
mitiAtiou  t»f  the  seeda  of  pAijilionaceoiis 
And  ether  plaots.  It  ia  abundant  in  the 
}r<miig  pl^itB^  but  in  moat  it  npeedily  dis- 
Appeftfu.     Its  presence  cad  be  proved  in 


the  Juice  by  means  of  the  microacope  xunl 
absolute  dilcohol,  ia  which  latter  &B|iar3;j;^iu 
is  inaolublo*  See  Pfeffer  in  PringBheim's 
Jahrh.  /  im»ti,  BoL  1«72.  f»33— /i64.— 
Borodin  in  Boi,  Ztitnng^  1878.  801  and  acq. 
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been  kept  lung>  or  not  very  dry.  Uoder  such  conditioBs,  the  asparagin 
gradually  disappears,  and  the  root  then  yiolds  a  brownish  decoction, 
sometimes  having  u  disagreeable  odour  of  butyric  acid,  Tliere  is  no 
doubt  tliat  a  protein-substanco  hero  acts  as  a  ferment.  The  sections  of 
the  root  when  touched  with  ammonia  or  caustic  lye  should  display  a 
bright  yellow,  not  a  dingy^  brown,  colour. 

The  peeled  root  dried  at  100''  C  and  incinerated  afforded  us  488  of 
,isli,  rich  in  phosphates. 

Uses— 'Althaea  is  taken  as  a  demulcent;  it  is  sometimes  also  applied 
as  an  emollient  poultice.  It  is  far  more  largely  used  on  the  continent 
than  in  En^'land 
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FRUCTUS    HIBISCI    ESCULENTL 


CapsvJae  Hibisci  esculenti ;  Uehka,  Okro,  Okra,  BendUkai^ ; 
F.  Gomho  (in  the  French  Colonies). 

Botanical  Origin — Hihlt^cns  eaoidnittts  L.  (A  hdiftosvJtus  esculenhi^ 
OuilL  d  Pfrr.)  an  ber'naeoous  annual  plsmt  2  to  3  or  even  10  feet  high, 
indigenous  to  tlie  OKI  World.-  It  has  l>een  found  growing  abundantly 
wild  on  the  White  Nile  by  Schweinfurth,  and  also  in  1S61  by  Col. 
Grant  in  Unyoro,  2°  N.  lat,  near  the  lake  Victoria  Nyanza,  where  it  is 
known  to  the  nati%'es  as  Bameea. 

The  plant  is  now  largely  cultivated  in  several  varieties  in  all  tropictU 
e««un  tries. 

History— The  Spanish  Moors  appear  to  have  been  well  acquainted 
with  Jlibiseus  esculent Ui<,  which  was  known  to  them  by  the  same  name 
that  it  has  in  Persian  at  the  present  day— Bdmt yah.  AbubAbbas  el- 
Nebdti,  a  native  of  Seville  learned  in  plants,  Avho  visited  Egypt  in 
A.D.  l!^10.  describes^  in  unmistiikeable  terms  the  form  of  the  plant,  its 
seeds  and  fruit,  which  la.st  be  remarks  is  eaten  when  young  and  tender 
with  meat  by  the  Egyptians.  The  plant  was  figured  among  Egytian 
plants  in  1502  by  Prosper  Alpinus,*  who  mentions  its  uses  as  an  ex- 
ternal emollient. 

The  [u^wdered  fruits  as  imported  fr'om  Arabia  Felix  were  known  for 
some  time  (alxmt  the  year  1848)  in  Euro|ie  as  Nafe'  of  the  Arab^. 
Tlioy  are  noticed  in  the  present  work  from  the  circumstance  that  tliey 
liave  a  place  in  the  PharmacojKeia  of  India. 

Description — The  fruit  is  a  thin  capsule,  4  to  6  or  more  inches  long 
and  about  an  inch  \n  diameter,  oblong,  ptjinted,  with  5  to  7  ridges  cor- 
responding to  the  valves  and  cells,  eacli  of  which  latter  contains  a  single 
row  of  round  seeds.  It  is  covered  wiih  rough  hairs  and  is  green  or 
fvurplinh  when  fresh  ;  it  has  a  slightly  sweet  nmcilaginous  taste  and  a 
weak  lierbaceous  odour.  Like  many  other  plants  of  the  order,  HibiscUM 
fsculeiitvs  abounds  in  all  its  parts  with  insipid  mucilage. 


'  U^hlcA  in  Arabict  accoHing  to 
Schwciiifurth,  Okro  or  Otra  are  c^^mmoii 
iiAfikM  for  the  pljuit  in  the  Esflt  and  West 
liidiM.  Bwtuiikoi  m  CanArcso  niid  ToJnil 
wimi,  ti  Qted  by  Europeans  in  Ihu  South 
ttf  lodi^L     OigaffUto  in  Uura^Ao. 


and     Trimen, 


Fig.      Bentley 
pari 
Bay 
118  J    WUi! tenfold,   OftchkfUe 
AerUc^ix.  1840,  118. 
*  DfplarU,  JCffypl,,  Venct.  \Q9±  ( 


P/an^*.  part  35  (1878) 
'  Ibu  Bayiar,  Soiiiheimer  s  truii 
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Microscopic  Structure — ^A  characteristic  pai-t  for  microscopic 
examination  are  the  hairs  of  the  fruit  They  exhibit  at  the  base  one 
large  cell,  but  their  elongated  and  often  slightly  curved  end  is  built 
up  at  a  considerable  number  of  small  cells,  without  any  solid  contents. 
The  middle  and  outer  zone  of  the  pericarp  shows  enormous  holes  filled 
up  with  colourless  mucilage.  In  polarized  light  it  is  easily  seen  to  be 
composed  of  successive  layers. 

Chemical  Composition — It  is  probable  that  the  fruits  con- 
tain the  same  mucilage  as  Althcea,  but  we  have  had  no  opportunity  of 
investigating  the  fact.  Landrin^  says  it  turns  violet  with  iodine 
and  yields  no  mucic  acid  when  treated  with  nitric  acid.  Popp,  who 
examined  the  green  fruits  in  Egypt,  states*  that  they  abound  in  pectin, 
starch  and  mucilage.  He  found  that  when  dried  they  afforded  2  to  2*4 
]>er  cent,  of  nitrogen,  and  an  ash  rich  in  salts  of  lime,  potash  and 
magnesia  The  ripe  seeds  gave  24 — 2*5  per  cent,  of  nitrogen  ;  their  ash 
24  per  cent  of  phosphoric  acid. 

Uses — The  fresh  or  dried,  unripe  fruits  are  used  in  tropical  countries 
as  a  demulcent  like  marshmallow,  or  as  an  emollient  poultice,  for  which 
latter  purpose  the  leaves  may  also  be  employed.  They  are  more  im- 
portant from  an  economic  point  of  view,  being  much  employed  for 
thickening  soups  or  eaten  boiled  as  a  vegetable.  The  root  has  been 
recommended  as  a  substitute  for  that  of  Althcea?  The  stems  of  the 
plant  yield  a  good  fibre. 


STERCULIACE^. 

OLEUM   CACAO. 

Butyrum  Cacao,  Oleum  Theobromatis ;  Cacao  Butter,  Oil  ofTheobrovia ; 
F.  Beurre  de  Cacao ;  G.  Cacaohutter,  Cacaotalg. 

Botanical  Origin — Cacao  seeds  (from  which  Cacao  Butter  is  ex- 
tracted) are  furnished  by  Theobroma  Cacao  L.,  and  apparently  also  by 
77i.  leiocarpum  Bernoulli,  Th.  pentagonium  Bern.,  and  Th.  Salzmav- 
uianuvi  Bern.*  These  trees  are  found  in  the  northern  parts  of  South 
America  and  in  Central  America  as  far  as  Mexico,  both  in  a  wild 
state  and  in  cultivation. 

History — Cacao  seeds  were  first  noticed  by  Capitan  Gonzalo 
Fernandez  de  Oviedo  y  Valdds  (1514-1523),  who  stated*  that  they  had 
})een  met  with  by  Columbus,  being  used  among  the  inhabitants  of 
Yucatan  instead  of  money.  They  were  likewise  pointed  out  to  Charles 
v.,  by  Cortes  in  one  of  his  lettei^  to  the  Emperor,  dated  Temixtitan, 

'Jowm.  rff  P^ann.  22  (1875)  278.  Dttnkschriften    der    Schweizerischen    Qcsell- 

-  Archiv    der    Pharmacit,   cxcv.    (1871)  schaft    fur     Naturwiasejiffcha/ten,      xxiv. 

142.  (Zurich,  1869)  r.  376. 

*  Delia  Sadda,  Bip.  de  Phaitn.,  Janvier,  *  Historia  general  y  natural  de  las  Indian 
1860.  229.  w/fw  y  ti&rra  firme  del  mar  octano,    iii. 

*  Bernoulli,  Uebersichl  der  butjetzt  bekann.  (Madrid,  1853)  253. 
f'  n  A  rU^  von  Theobroma. — Reprinted  from 
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Sept  "Iril  152(1'  The  tree  as  well  as  the  seeds  and  their  uses,  were 
length  Lieserilied  l*v  Benzoni>'  who  lived  in  the  new  wurld  from  1541  tu 
1555.  Clusiu8  tignreil  the  seedn  in  lils  "  Notce  in  GarcifB  Aromatuni 
historiam/'  Antwerpije,  1582. 

Cacao  butter  was  |>repared  and  described  by  Homberg*  as  early  as 
1095,  at  which  time  it  appears  to  have  had  no  particular  application, 
but  in  171J)  it  was  reconimended  by  D,  de  Quclus*  both  for  ointments 
and  as  an  aliment. 

An  essay  published  at  Tubingen  in  1735*  called  attention  to  it  a.s 
**'nirvutH  attpir  ix^mrnf'n<lutfHMlmani 'ineflH'itrn/'tifuj}}^  A  little  lat«?r  it 
h  mentioned  by  Oeofiroy*^  who  mya  that  it  is  obtained  either  by  boiling 
or  by  expressing  the  seeds,  that  it  is  recommeiKled  ajs  the  basis  of  cos- 
metic pomades  ami  as  an  application  to  ehap|>ed  lips  and  nipples,  and 
to  hii^morr holds. 

Production—Cacao  butter  is  procured  for  use  in  pharmacy  from 
the  manufacturers  of  chocolate,  who  obtain  it  by  pressing  the  warmed 
seeds.  These  in  the  shelled  st^ite  yield  from  45  to  50  per  cent,  of  oil. 
The  natural  seetls  consist  of  about  12  per  cent,  of  shell  (testa)  and  S8 
of  kernels  (eotyledon«). 

Description — At  ordinary  temperatures  cacao  butter  is  a  light 
yellowish,  opaque,  dry  substance,  usually  supplied  in  the  form  of  oblong 
taldets  having  somewhat  the  aspect  of  white  Windsor  soap.  Though 
unctuous  to  t^jucli,  it  is  lirittte  enough  to  break  into  fmgments  when 
struck,  exhibiting  a  dull  %vaxy  fracture.  It  has  a  pleasant  odour  of 
chocolate,  and  melts  in  the  mouth  with  a  bland  agreeable  taste.  Its 
sp.  gr,  is  ODOl  ;  its  fusing  point  20°  to  *Mf  C\ 

Examined  under  the  microscope  by  polarized  light,  cacao  butter  is 
seen  to  consist  of  minute  crystals.  It  is  dissolved  by  20  parts  of  boiling 
absolute  alcohol,  but  on  cooling  separates  to  such  an  extent  that  the 
liquid  retains  not  more  than  1  per  cent  in  solution.  The  fat  separate*! 
after  refrigeration  is  found  to  have  lost  most  of  its  chocolate  llavonr. 
Litmus  is  not  altered  by  the  hot  alcoholic  solution. 

Cacao  butter  in  small  fragments  is  slowly  dissolved  by  double  its 
weight  of  benzol  in  the  cold  (\if  C),  but  by  keeping  partially  separates 
in  crystalline  warts. 

Chemical  Composition — The  fat  under  notice  is  composed,  in 
common  with  others,  of  several  bodies  which  by  saponification  furnish 
glycerin  and  fatty  acids.  Among  the  latter  occui^  also  oleic  acid/ 
contained  in  that  part  of  the  cacao  butter  which  remains  dissolved  in 
cold  alcohol  as  above  stated.  In  fact  by  evapoiating  that  solution  a 
soft  fat  is  obtained.  But  the  chief  constituents  of  cacao  butter  appear 
to  be  stearin,  palmitin,  and  another  compound  of  glycerin  eontaining 


I 


*  V«dia,  Cartas  de  rt^hrion  rnviaduA  al 
tmperadar  Cm^los  K,  dt'itU  Ntitnra  J^jmtla, 
Maariil,  1S,V2.  T.  L 

'  I'hftvvetou  (Urbaiu)  ffUt.  nom\  Uu 
N&uvf/iH  Mande  ....  fjlrnite  (UV  Untirti 
de  M,  Hirfo^rme  Bri^mii  MilanaU,  1579. 
{J.  504. 

•  HUL  d.  rAcad.  /?oy.  df»  Sckncf*,  t<wne 
il  depuiu  lOSfi  jujsqirA  10SH>»  Parts,  \7Z% 
p.  218. 


*  Hint.  naL  du  Cnato  tt  du  Sncre^  Paring 
1719.  (Acconling  to  H*ller,  Bi6L  Bot^  iu 
158.) 

^  B.  D.  Mauchari  priraido — dias«rtAtio  : 
BtUjfrum  Cartto,  R<?«p.  Tlieoph,  Hoff* 
muuL 

J  rmef.  de  Mat.  Med.  ii.  (1T4I)  4U9. 

"^  See  article  Amtftjdaht  dulett. 
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probably  an  acid  of  the  same  series  richer  iq  carbon,— perhaps  arachic 
acid,  C*H*"0%  or  "  thtobromic  acid;'  C^ff^-O',  as  suggested  iu  1877  by 
Kingzett 

Uses — Cacao  butter,  which  is  remarkable  for  liaviiig  but  little  ten- 
dency to  rancidity,  has  long  licen  used  in  continental  pharmacy  ;  it  was 
intniiuced  into  England  a  few  years  ago  as  a  convenient  haais  for 
suppositories  and  pessaries. 

Adulteration — The  description  given  of  the  drug  sufficiently  itidi- 
cales  the  means  of  ascertaining  its  purity. 
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\  Linseed,  Fkix  Heed ;  ¥.  Sevienc^  de  Lin;  G.  Letnsmneri,  Flackesaviei}. 

Botanical  Origin — Lhtum  vsit(flisH!fnimi  L., Common  Flax,  is  an 
annmd  plant,  native  of  the  Old  World,  where  it  has  been  cultivated  from 
the  remotest  times.  It  sows  itself  aii  a  weed  in  tilled  ground,  and  is 
now  found  in  all  temperate  and  troiJical  regions  of  the  globe,  Heer 
r^ards  it  as  a  variety  evolved  by  cultivation  from  the  perennial  /.. 
L ang ustlfoliu m  H uds. 

History — The  history  of  flax,  its  textile  fibre  and  seed,  is  intimately 
[connected  with  that  of  human  civilization.     The  whole  process  of  con- 
verting the  plant  into  a  fibre  fit  for  weaving  into  cloth  is  frequently 
Ldepicted  on  the  Avall-paintings  of  the  Egyptian  tombs.^     The  grave- 
"    "les  of  the  old  Egyptians  were  made  of  flax,  and  the  use  of  the  fibre 
TEgypt  may  be  traced  back,  according  to  Unger,"*  as  far  as  the  2:ird 
century  B.C.     The  old  literature  of  the  Hebrews''  and  Greeks  contains 
frequent  reference  to  tissues  of  flax ;  and  fabrics  woven  of  flax  have 
[actually  been  discovered  together  with  fruits  and  seeds  of  the  plant 
in    the  remains  of  the  ancient  pile-dwellings  bordering  the  lakes  of 
I  Switzerlani* 

The  seed  in  ancient  times  played  an  important  part  in  the  aliraenta- 

Ition  of  man.     Among  the  Greeks,  Alcman  in  the  7th  century  B.C.,  and 

[the  historian  Thucydides,  and  among  the  Romans  Pliny,  mention  linseed 

fas  employed  for  human  food.     The  roasted  seed  is  still  eaten  by  the 

Abyssinians/ 

Theophrastus    expressly    alludes    to    the    mucilaginous    an<l    oily 

_p>roperties  of  the  seed.     Pliny  and  Dioscorides  were  acquainted  with 

|lta    medical   application  botli  external  and  internal.      The  latter,  as 

twell  aa  Columella,  exhaustively  describes  flax  under  its   agricultural 

spect     In  an  edict  of  the  Emperor  Diocletian  Be  preiiis  reruin  ri?7ia- 

lium^  dating  A.D.  301,  linseed  is  quoted  150  d^ftarii,  sesam^  seed  200, 


*  WilkijMon,  Ancient  Etjifptkvw^  iii,  (1837) 

f:i.^  Ac. 

*£ichL  ix.  31 ;  liCV.  xiii.  4",  48  ;  Isaiali 
Six.  9. 


■*  Heer   in  Ti'imeii'a   JouriK    of  Bot.    u 
11872)87. 

*  A.  de  Candolle,  Gtfngr,  Botaniqu*'^  835. 
^A.  Brauii,  Fhra,  1848.  U4. 

*  See  p.  G5,  note  1, 
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hemp  scefl  80,  and  poppy  seed  150,  tlic  rfiodras  castreiYsifi,  equal  io  about 
88Q  cubic  inches/  The  propji^ijabion  of  flax  in  Northern  Europe  as  of 
so  many  other  useful  plants  was  promoted  In"  Charlemagije.-  It  seems 
to  have  reached  Sweden  and  Norway  before  the  12th  century? 

Description— The  capsule  which  is  globose  split*?  into  5  carpels^ 
each  containing  two  seeds  separated  by  a  partition.  The  seeds  aie  o^ 
flattened,  elongated  ovoid  form  with  an  acute  edge,  and  a  slightly 
oblirpie  point  blunt  at  one  end.  They  have  a  brown,  gloss}^  poliished 
surface  w^hiidi  under  a  lens  is  seen  to  be  marked  with  extremely  Hue 
pits»  The  hUum  occupies  a  slight  hollow  in  the  edge  just  below  the 
apex.  The  te^ta  wdiich  is  not  very  hard  encloses  a  thin  layer  of 
albumen  surrounding  a  pair  of  large  cotyledons  having  at  their  pointed 
extremity  a  straight  embiyo.  The  seeds  of  diflerent  countries  vary 
from  I  Uj  J  of  an  inch  in  k^ngth,  those  produced  in  warm  regions  being 
larger  than  those  grown  in  cohi  We  find  that  C  seeds  of  Sicilian 
linseed,  lo  of  Black  Sea  and  17  of  Archangel  linseed  weigh  respectively 
fme  grahh 

When  immersed  in  water,  the  seeds  become  surrounded  by  a  thin, 
slippeiT,  colourless,  mucous  envelope,  which  quickly  dissolves  as  a 
neutral  jelly,  %vhile  the  seed  slightly  swells  and  loses  its  polish.  The 
seed  when  masticated  luis  a  mucilaginous  oily  taste. 

Microscopic  Structure — On   examining  the  testa  under  almoml 
oil  or  oil  of  turpentine,  the  outlines  of  the  epidermal  cells  are  not  di&-, 
tinctly  visible.     But  under  dilute  glycerin  or  in  water  the  epidennia 
quickly  swells  up  to  3  or  4  times  its  original  thickness  ;  on  warming, 
the  entire  epideimis  is  resolved  into  mucilage,  except  a  thin  skeleton 
of  cell-walls,  which  withstands  even  the  nctitm  of  caustic  lye.     The  fur-' 
luation  of  the  nuicilage  may  lie  conveniently  studied  by  the  use  of  i 
solution  of  ferrous   sylphate,   with   which    thin   sections  of  the  test 
should  be  moistened.     Other  structural  peculiarities  may  be  seen   i 
they  are  imbued  with  conceutmted  sol[>huric  acid,   washed  and 
moistened  with  a  sohition  nf  iodine.     The  application  of  jjolari/.ed  light 
is  iilso  useful.     By   the  latter  means  crystalloid  grnnules  of  albumi- 
noid matter  become  visible  if  the  sections  are  examined  under 
The  tissue  of  the  albumen  and  the  cotyledons  abounds  in  drops  oJ 
fatty  oil 

Chemical  Composition-— The  constituent  of  chief  importance  h 
the  fixed  oil  which  the  seed  contains  to  about  I  of  its  weight.  Tho 
proportion  obtained  b^'  pressure  on  a  large  scale  is  20  to  30  per  cent 
var}'ing  with  the  quality  of  the  seed.  The  oil  when  pressed  with 
out  heat  and  when  fresh  has  but  little  colour,  is  without  unpleasan 
taste,  and  does  nut  solidify  till  cooled  t-o  -  20*^  C.  The  commercial 
oil  however  is  dark  yellow,  and  has  a  shai^p  repulsive  taste  and 
odour.  On  exposure  to  the  air,  especiall}'  after  having  been  heateii 
with  oxide  of  lead,  it  quickly  dries  up  to  a  transjiarent  varnish  con* 
sisting  chiefly  of  Linoxyny  tJ'^'H'^0".     Hie  crude  oil  increases  iu  weiglit] 


i 


*Tlie  KugUah  imperksl  ffaUan  =  27  7  "27 
Clinic  itichi'H. 

'For  ftirtUer  hiBtorical  information  on 
flax  ia  ftoeiciit  times,  wc  iuav  roier  to  Hchn, 
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[1  to  12  percent,  although  at  the  same  time  it^ glycerin  is  destroyed  by 
oxidation. 

By  saponification,  linneed  oil  yields  glycerin,  and  95  per  cent  of 
itty  acids,  consisting  chiefly  of  JAnoleic  Add,  (^TM^ilr,  accompanied 
by  some  oleic,  pnlmitio,  and  rayristrc  acid.  The  action  of  the  air 
^nsfo^ms  linoleic  acid  into  the  resinoid  OxylnuAv'ti*  AruJ^  C^''H^O^ 
[jinoleic  acid  appears  to  be  contained  in  all  dryini^  oils,  nota^bly  in 
"lat  of  poppy  seed.  It  is  not  Itomologous  either  with  ordinary  fatty 
cids  or  with  the  oleic  acid  of  oil  of  almonds,  C'^H'^O^  The  cl^jmistry 
bf  the  drying  oils,  especially  those  of  linseed  and  poppy,  has  been  parti- 
jlarly  investigated  by  Mulder.* 

The  viscid  mucilage  of  linseed  cannot  be  filtered  tilt  it  has  l»een 

>tled.     It  contains  in  the  dry  state  more  than  10  per  cent  of  mineral 

ibstiWDces,  when    freed   from  whicli   and  dried  at   110'  (\  it  corre- 

j>onds,  like  althsea-muciJage,  to  the  formula  C^'-H^*-()^'l     The  seeds  by 

exhaustion  ^nth  cold  or  warm  water  afford  of  it  about  15  per  cent 

Jy  boiling  nitric  acid  it  yields  crystals  of  nnicic  acid  ;  V»y  dilute  mineral 

^'ids  it  is  broken  up  into  dextrogyre  gum  and  sugar  and  eellulose.- 

Linseed  contains  about  4  per  cent  of  nitrogen  corresponding  to 

^lx»ut  25  per  cent,  of  protein -substances.     After  expression  of  the  oil 

"lese  substances  remain  in  the  cake  so  completely  that  tlie  latter  o<ni- 

lins  5  per  cent  of  nitrogen,  and  constitutes  a  very  imjiortant  article 

ur  fee<ling  cattle. 

In  the  ripe  state  linseed  is  altogether  <lestitute  of  starch,  though 
\\n  fiubf^tance  is  found  in  the  immature  seed  in  the  v^ery  cells  which 
ntly  yield  tlie  mucilage.  The  latter  mfiy  be  regarded  as  in 
is  cases  tx)  he  a  product  of  the  transformation  of  starch. 
The  amount  of  water  retained  by  the  air-dry  seed  is  about 
per  cent. 
Tlie  mineiul  constituents  of  linseed,  chiefly  phosphates  of  potas- 
ium,  magnesium,  and  calcium,  amount  on  an  average  to  ^  per  cent., 
km]  pass  into  the  nnicilngo.  By  treatitig  tliin  slices  of  the  testa,  and 
ts  adhering  inner  membrane  with  lerrous  sulphate,  it  is  seen  thiit  this 
iteguraent  is  the  seat  of  a  small  amount  of  tiinnin. 

Production  and  Commerce — Flax    is   cultivated  on  the   largest 
lie   in    Ru^^sia,  from  wdjieh  country   there  was    imported    into   the 
(."Suited  Kingdom  in  1872  linseed  to  the  value  of  ^  millions  sterling. 
The  sliipmcnts  were  made  in  aljuut  e<|ual  proportion  from  the  nurthern 
}.VkA  the  southern  ports  of  Russia, 

The  imports  from  India  in  the  same  year  aiunuuted  in  value  to 
fil44'^,^42,  and  from  Germany  and  Holland  to  £144,108.  The  total 
!  iniport  in  1872  was  1,514,047  quarters,  value  £4,r>i:j,84i2. 

The  cultivation  of  flax  in  Great  Brit-iiin  ai)pL*a]"s  to  be  declining. 
The  area  under  this  crop  in   1870  was  :2'iD57  acres;  in  1871,  17,3()G 
in   1872,  lo,:}57  acres;  and  in    1873,  14,G8^  acres.     The  last- 
area  reckoning  the  yield  at   2  to  2  J  quarters  of  seed  per  acre 
'^ould  represent  a  prorluction  of  about  ;30,0(l()  to  38,000  quarteiu 


^tf  mrmerous  inveatjgation»  an  this 
ku  piiblUhed  iti  a  ttejUkrAte 
iiich  we   hA%'e   before  us  a 


C^emk  dfr  mtnirorhnmdm  Ofk  .  .   Berlin, 
18*)7^  pp.  25a, 
'''  Kircliiier    and    Tollcnfl,    Annairn    *hr 
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In  Enf^lish  price-currents,  eight  sorts  of  lioseed  are  enumeraterl, 
namely,  Erij^4ish,  Calcutta,  Bombay,  Egyptian,  Black  Sea  and  Azof, 
Petersburg,  Riga»  Arcliangel.  The  first  three  appear  to  fetch  the 
highest  prices. 

Uses — In  medicine,  linseed  is  chiefly  used  in  the  form  of  poultice 
which  may  be  made  either  of  the  seed  simply  gronnd  or  of  the  pulver- 
ized cake.  In  either  case  the  powder  shouhl  not  be  long  stored,  as  the 
oil  in  the  comminuted  seed  is  rapidly  oxidized  and  fatty  acids  pro<luced. 
An  infusion  of  tiie  seeds  called  LiiiHeed  Tea  is  a  common  popular 
demulcent  remedy.  ] 

Adulteration — Linseed  is  very  Hable  to  adulteration  with  other 
eds,  especially  when  the  commodity  is  scarce.  The  admixture  id 
question  is  due  in  part  t*^  careless  harvesting  and  in  part  to  mtentional 
additions.  In  18C4  the  impure  condition  of  the  lioseed  shipped  to  the 
English  market  had  become  so  detrimental  to  the  trade  that  the  Im 
porters  and  crushers  founded  an  association  called  The  Linst'ed  Assc 
ciation  of  London ,  by  which  tbey  bound  themselves  to  refuse  all  Hn 
seed  contain iog  more  thai)  4  per  cent,  of  foreign  seeds,  and  this  step 
very  rapidly  improved  the  quality  of  the  article.^ 

As  the  druggist  has  to  pmrhb^e  linseed  meal,  he  must  of  neoee- 
sity  rely  to  some  extent  on  the  character  of  the  oil-presser  from  whom 
he  derives  his  supplies.     The  presence  of  the  seeds  of  CrucifnxB  (; . 
rape  and  mustard)  which  is  common,  may  be  recognized  by  the  pun 
gent  odour  of  the  essential  oil  which  they  develope  in  contact  witi 
water.     The  introduction  of  cereals  would  also  be  easily  discovered  h 
iodine,  which  strikes  no  blue  colour  in  a  decoction  of  linseed.     ThV 
microscope  will  also  afford  important  aid  in  the  examination  of  linseed 
cake  or  meal. 
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LIGNUM   GUAIACL 

Lignum  sanctum;   Guaiacum  Wood,  Lignum   ViicB ;  R  Boie  cfej 

Gfi%(te;  G.  Guaiakholz,  PcwkJiols. 

Botanical  Origin — This  wood  is  furnished  by  two  West  Inc 
species  of  Gifaiacum,  namely  : — 

1.  G.  ctffidwde  L,  a  middle-sized  or  low  evergreen  tree,  with  lighl 
blue  flowers,  paripinate  leaves  having  ovate,  vciy  obtuse  leaflets  in 
less  often  in  3  pairs,  and  2-celled  fruits.  It  grows  in  Cuba»  Janiaic 
(abundantly  on  the  arid  plains  of  the  south  side  of  the  island).  Lm^ 
Oonaives  in  the  N.W.  of  Hayti  (plentiful),  St.  Domingo,  Martinique, 
St.  Lucia,  St.  Vincent,  Trinidad,  and  the  northern  coast  of  the  South 
American  continent.  This  tree  affords  the  Lignum  Vitse  of  Jamaica 
(of  which  very  little  is  imported),  a  portion  of  that  shipped  from  tin  " 
ports  of  Hayti,  and  probably  the  small  (|uantity  exported  by  the  Unit 
Statea  of  Colombia. 

2.  G.  8a7ictmn  L.,  a  tree  much  i*esenibling  the  preceding,  but  distti 
guishable  by  its  leaves  having  3  to  4-  pairs  of  leaflets  which  are  ver 

*  Opeemnh  in  JTrnHfOok  t^f  Pharmacy,  1871.  590;  Pharm,  Joum.  Sept  9,  1871.  211, 
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■obliquely  obovate  or  oblong,  passiug  into  r!iomlx)icl-ovate,  and  mucronu- 
lat€  ;  and  a  5~celled  fruit.     It  is  fotiod  in  Suutheru  Flnridti,  the  Bahama 

^Islands,  Key  West.  Cuba,  St.  Domingo  (including  the  part  called  Hayti) 
and  Puerto  Rico,  and  is  certairdy  the  source  of  the  sraall  but  excellent 

jliigTium  Yitfe  exported  from  the  Bahamas  as  well  as  of  some  of  that 

I  shipped  from  Hayti. 

History — There  can  be  no  doubt  but  that  the  earliest  importations 
of  Lignum  Yita?  were  obtained  from  Si  Domingo,  of  which  island, 
<Jviedo*  who  landed  in  America  in  1514  mentions  the  tree,  under  the 
name  of  Guayacan,  as  a  native.  He  points  out  its  fruits  as  yellow  and 
resembling  two  joined  lupines,  which  could  only  be  said  with  reference 
to  G.  officinale,  and  would  not  apply  to  the  ovoid  five-cornered  fruits  of 
I G.  sand  urn.  Oviedo  appears  however  Ur  have  been  aware  of  two  species, 
one  of  which  he  found  in  Kspafiola  (St  Domingo)  as  well  as  in  Nagrando 
(Nicaragua)  and  the  other  in  the  island  of  St.  John  (Puerto  Rico), 
whence  it  wan  called  Lhjnuni  miiduriL 

The  first  edition  of  Oviedo  was  printed  in  1526;  but  some  years 
,  before  this  the  wood  must  have  been  known  in  (lemiany,  as  is  evident 
by  the  treatises  written  in  1517,  LibS,  and  15K*  by  Nicolaus  PoU,^ 
[Leonard  Schmau.s^  and  Ulrich  von  Hutten.*  The  la,st  which  gives  a 
[tolerable  description  of  the  tree,  its  wood,  bark,  and  medicinal  pro- 
[ pert ies,  was  ti^anslated  into  English  in  L533  by  Thomas  Pay nel,  canon 
[of  Merton  Abbey,  and  published  in  London  in  153G  under  the  title — 
Of  tfie  vx}od  called  Guffiacuta  that  he*dr(h  (he  Frenvhe  PovkeH  and 
heljnih  the  gout  in  the  feete,  the  stofynCt  the  palmy,  Uipree,  dropsy, 
%ynge  euyllf  amd^  ofhei*  dyseases."  It  was  several  times  reprinted. 
lo  the  old  pharmacy  the  products  of  destructive  distillation  of 
jguaiacuui  wood  were  known  as  Oh  urn  ligni  sandi.  It  must  have 
I  consisted  of  the  substances  which  we  mention  further  on  in  the  following 
article. 

Description— The  wood  (always  known  in  commerce  as  Lignurti 

Vita)  as  imported  consists  of  pieces  of  the  stem  and  thick  branches, 

'  usually  stripped  of  bark,  and  often  weighing  a  hundredweight  each. 

I  It  is  remarkaVjly  heavy  and  compact.     Ita  sp.  gr.  which  exceeds  that  of 

woods  is  about  13. 

Lignum  Yitte  is  mostly  imported  for  turnery,'  and  the  chips,  raspings 

[and  shavings  are  the  only  form  in  which  it  is  commonly  seen  in  ]>har- 

linacy.     A  stem  7  to  8  inches  in  diameter  cut  transversely  exhibits  a 

I  light-yellowish  zone  of  sapwood  about  an  inch  wide,  enclosing  a  sharply 

defined  heartwood  of  a  dark  greenisli  brown.     Both  display  alternate 

[  licrhter  and  darker  layers,  which  especially  in  the  sapwood  are  further 

distinguished  by  groups  of  vessels.     In  this  manner  are  formed  a  large 


»  Kaltiral  Iftjttt^ria  de  tat  htditui,  Toledo, 

*  /  r  hi  OaUicij>et  Liijn  u  m  Guat/a- 
ica«''  .  pritite^l  in  15.i5  but  dated 
]l9l>ec.  Iui7.  H  I'-i."-  ^^ 

*  Df  iftfrAo  r  '  MM  frfirtiituit  Salwburgi, 
[  Novcmlier  151  *-  fed  in  the  Aphro- 

iUiaruA  of  Lni  .^l  Bat.  1728.  383. 

^_We  hAV6  oid\  r.i^<.ii  i.iic  latter. 

*  Utrichi   tU   Huiteii  equitis  tic   Ouaiaci 


mfilicina  ft  niorbo  gaUico  liher  nitii^^  4*.  (26 
chaptera)  Moguntia',  1510. 

*  It  is  much  used  for  the  wheels  (techni- 
cally **ahrmY4^'}  of  ships'  blocks  (pullQys), 
tlifl  circumference  of  which  ought  to  coimist 
of  the  white  aapwot«i.  It  is  almo  rtuiuired 
for  caulkiug  mallets,  skittle  balls  and  for 
the  large  balls  used  in  Amenuim  bowling 
alleys*  tor  which  purposes  it  ahmiJd  be  aa 
souud  and  homogeneous  aa  possible. 
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Description — Tlic  re.sm  occurs  in  gloliular  tears  I  an  inch  to  1  inch 
in  diaiiieter,  but  niucli  more  couiiiionly  in  the  form  of  large  compact 
masses,  confining  fragments  of  wood  and  bark.  The  resin  is  brittle, 
breaking  with  a  clean,  glassy  fracture ;  in  thin  pieces  it  is  transparent 
and  appears  of  a  greenish  brown  hue*  The  powder  whon  fresh  is 
^rey,  but  becomes  green  by  exposure  to  light  and  air.  It  has  a  slight 
balsamic  odour  and  but  little  taste,  yet  leaves  an  irritating  sensation 
in  the  throat.  ^ 

The  resin  has  a  sp.  gr.  of  about  1'2.  It  fuses  at  85*'  CI,  emitting  a  | 
peculiar  odour  somewhat  like  that  of  benzoin.  It  is  easily  soluble  in 
acetone,  ether,  alcohol,  amylic  alcohol,  chloroform,  creasote,  caustic  alka- 
line solutions,  and  oil  of  cloves ;  but  is  not  dissolved  or  only  partially 
by  other  volatile  oils,  benzol  or  bisulphide  of  carbon.  By  oxidizing 
agents  it  acquires  a  tine  blue  colour,  well  shown  when  a  fresh  alcoholic 
solution  is  allowed  to  dr^^  up  in  a  veiy  thin  layer  and  this  is  then 
sprinkled  with  a  dilute  alcoholic  solution  of  ferric  chloride.  Reducing 
agents  of  all  kinds,  and  heat  produce  decoloration.  An  alcoholic  solu- 
tion may  be  thus  blued  an<l  decolorized  several  times  in  succession,  but 
it  loses  at  length  its  susceptibility.  This  remarkable  property  of 
guaiacum  was  utilized  by  Sehonlicin  in  his  well-known  researches  on 
ozone. 

Chemical  Composition— The  composition  of  guaiacum  resin  was 
ascertained  by  Hadelich  (18G2)  to  be  as  follows  :^ — 

Gitaio^ouic  Acid, .        .70*3  per  cent, 

Gtiaiaretic  Acid,     ........  10*5  ,, 

Guaiac  Betareain,          . 9*8  „ 

Gum, 37  t, 

Ash  conatitueutd,  ..*.....  OS  ,, 

C'Uaiacic  Acid,  colonring  mutter  ([t»UAiac  yellow),  olid  1  j^.^ 

impuritiea,          ..,,.,.        \  ** 

If  the  mother  liquor  obtained  in  the  preparation  of  the  potassiuni 
salt  of  gimiaretic  acitl  (vide  irtfni)  is  decomposed  by  hydrochloric  acid, 
and  the  precipitate  washed  with  w'ater,  ether  will  extract  from  the  mass 
Guaitt conic  Aeitl,  a  compound  discovered  by  Hadelich,  having  the 
formula  C"H*'0'^  It  m  a  light  brown,  amorphous  substance,  fusing  at 
100**  C.  It  is  without  acid  reaction  but  decomposes  alkaline  carbonates* 
ft*rming  imciystallizal>le  salts  easily  soluble  in  water  or  alcnhob  It  is 
hisoluVtle  in  M^ater.  benzol,  or  bi .sulphide  of  cai^bon,  but  dissolves  in 
ether,  chloroform,  acetic  acid  or  alcohol  With  oxitlizing  agents  it 
acquires  a  transient  blue  tint.  ^| 

Gumdv^t/ic  Avid^  C^H'^'O*,  discovered  by  Hlasiwetz  in  1H50,  maybe  H 
extracted  from  the  ciaide  resin  by  alcoholic  potash  or  by  quicklime.  V 
With  the  former  it  produces  a  crystalline  salt ;  with  the  latter  an  amor-  H 
phous  compound :  from  either  the  liquid,  which  cunt^ns  chierty  a  salt  | 
of  guaiaconic  acid,  may  be  easily  decanted.  Ouaiaretic  acid  is  obtained 
by  decomposing  one  of  the  salts  referred  to  %vith  liydrochlonc  acid,  and  ^ 
crystallizing  from  alcohol  The  crj^stals,  which  are  soluble  also  in  ether,  fl 
benzol  chlorofonn,  carbon  bisidphide  or  acetic  aci<l  but  neither  in  H 
anujionia  nor  in  water,  melt  Vwdow  <S0^  C,  and  may  l>e  volatilized  w^ith-  H 
out  decomposition.     The  acid  is  not  coloured  bhie  by  oxidizing  agents. 

By  exliausting  guaiacum  resin  with  boiling  bisulphide  of  carbon  a 
slightly  yellowish  solution  is  obtained  (containing  chiefly  guaiaretic  ^| 
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.  acM    ?),   which,   on    addition   of  concentrated   sulphimc   acid,   tums 
beaiititully  red. 

After  the  extraction  of  the  guaiaconic  acid  there  remains  a  substance 
insoluble  in  ether  to  which  the  name  Guttlae  Bda-rtsin  lia«  heen 
applie<L  It  dissolves  in  alcohol,  acetic  acid  or  alkalis,  and  is  precipitated 
by  ether,  benzol,  chloroform  or  carbon  bisulphide  in  hro^Ti  tloejvs,  the 

'  composition  of  wliich  appears  not  greatly  to  differ  from  that  of  guaia- 

>  conic  acifL 
&uaiacic  Acid,  C^H**0\  obtained  in  1H41  by  Thierry  from  gxiaiaciim 

[  wood  or  from  the  resin,  crystallizes  in  colourless  nee<ile^s.     Harlelich  was 

►  not  able  to  obtain  more  than  one  part  from  20,000  of  gtiaiacuiii  resin. 
Ha<Mich  s  Giumtc-yellmv,  the  colouring  matter  of  guaiacum  resin, 

1  first  observed  by  Pelletier,  crystallizes  in  pale  yellow  quadratic  octii- 
I  hedra,  having  a  bitter  taste.  Like  the  other  corLstituents  of  the  resin, 
I  it  is  not  a  glucoside. 

The  decomposition-products  of  guaiacum  are  of  peculiar  interest. 

^  On  subjecting  the  resin  to  chry  distillation  in  an  iron  retort  and  rectify- 

p  ing  the  distillate,  Gkiaiaceiie  {Giutjol  of  Volckel),  C^H^O,  passes  over 

\Ai  118*  C.  as  a  colourless  neutral  liquid  having  a  burning  aromatic 

taate. 

At  205" — 210**  C,  there  pass  over  other  products.  Gu*iiaeol, 
C*H*.OCH'.OH,  (methylic  ether  of  pyrocatcchin),  and  Kreoml 
CH^OH(CHY-  Both  are  thick ish.  aromatic,  colourless  liquids,  which 
tiecome  green  by  caustic  alkalis,  blue  by  alkaline  earths,  and  are  similar 
in  their  chemical  relations  to  eugenic  acid.  Ouaiacol  has  been  prepared 
I  synthetically  by  Gomp-Besanez  (18G8)  by  combining  iodide  of  methyl, 
CH*I.  with  pyrocatcchin,  C'H*(OH)-. 

After  the  removal  by  distillation  of  the  liquids  just  descril>ed,  there 
.  sublime  upon  the  further  application  of  heat  pearly  crystals  of  Plfro- 
tifuuhicin,  C"H*^0*,  an  inodorous  substance  melting  at  180"  0.     The 
I  same  compound  is  obtained  together  with  guaiacol  by  the  dry  distilla- 
tion of  guaiaretic  acid.      PjToguaiacin    is  coloured   green    by    ferric 
chloride,  and  blue  by  warm  sulphuric  acid.     The  similar  reactions  of 
the  cnide  resin  are  probably  due  to  this  substance  (Hlasiwetz). 

Beautifid  coloured  reactions  are  likewise  exhibited  by  two  new  acids 
which  Hlasiwetz  and  Barth  obtaine^l  (18()4)  in  si  rial  I  fpiantity  together 
with  traces  of  fatty  volatile  acids,  by  melting  puritied  resin  of  guaiacuin 
with  potassium  hydrate.  One  of  them  is  isomeric  with  pyrocatechuic 
add 

Uses — Guaiacum  resin  is  reputed  diaphoretic  and  alterative.  It  is 
frequently  prescribed  in  cases  of  gout  and  rheumatism. 

Adulteration — The  drug  is  sometimes  imported  in  a  verj"  foul  con- 
^lition  and  largely  contaminated  with  impurities  arising  from  a  careless 
^thod  of  collection. 
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CORTEX    ANGOSTURiE:. 


Vortex  Cu^jxtrkt;  Antjodant  Bark,  CuafHirla  Bark^  CafOJiy  Bui-k ; 
F.  Ecorce  crAngiistare  de  Cvhmhte ;   G,  Anijoatiira-Rvn^h, 


Botanical  Origin — Gtfllpfa  Cv.'^ftdrla  St.  Hilaire  {G.  i.tjficlnfdU 
llaiico<'k,  Bottphindia  trlfolit(tu  WilliL^  Cuiijtaria  trifol/atd  Eiigler 
1874,  F!un(.  Brmil.  113),  a  siiiall  tit^e,  12  to  15  feet  high,  with 
a  trimk  S  to  5  inches  in  diameter,  growing  iri  abundance  on  the 
iuount^un.s  of  San  Joaquin  de  Caroni  in  Venezuela,  between  7^  and  S** 
N.  lat.,  also  according  to  BonplamU  near  Cuniana,  According  tci 
Hancock,^  who  was  well  aequainted  with  the  tree,  it  is  aWi  found 
in  the  Missions  of  Tuiuereuiu,  Uri,  Alta  Gracia,  and  Cnpapui,  districts 
lying  eastward  of  the  Caruni  and  nea.r  its  junction  with  the  Orinoko. 
The  bark  is  brought  into  eonanerce  by  way  of  Trinidad. 

History — ilngostura  Bark  m  said  to  have  been  used  in  Madrid  by 
Mutis  as  early  as  1751M  (the  year  lief  ore  he  left  Spain  for  St3uth 
America,)  but  it  was  cei'tainly  unknown  to  the  rest  of  Europt?  until 
iruich  later.  Its  rL*al  miroducL-r  was  Brande,  apothecAiy  to  Queen 
Charlotte,  and  father  of  the  distingnished  cheuiist  of  the  same  naiue, 
who  drew  attention  to  sonie  parcels  of  tlie  l>ark  imported  into  England 
in  1788.*  In  the  same  yL'ar  a  quantity  was  sent  to  a  London  drug  tirui 
by  Dr.  Ewer  of  Trinidad,  who  il escribes  it*  as  brought  to  that  i^Ianrl 
fi-om  Angostura  ijy  the  Spaniards.  The  drug  continued  to  arrive  in 
Europe  either  by  way  of  Spain  or  England,  and  its  use  was  gradually 
difftiseiL  In  South  America  it  is  kno^\ii  as  ijnlnU:  tls  Ciii*07ii  and 
Caseiirilla  dd  Antp/stum, 

Description — The  i>ark  occum  in  Hattish  or  cliannelled  pieces,  or 
in  (piills  rarely  as  inucli  as  i)  inches  in  length  and  mostly  sht*rt-er.  The 
flatter  pieces  are  an  inch  or  more  in  width  and  |  of  an  inch  in  thick- 
ness. The  outer  side  of  tlie  bark  is  cimted  with  a  yellowLsh-greT  corky 
layer,  often  soft  enough  to  be  renioveable  with  the  nail,  and  then  dis- 
playing a  dark  brown,  resinous  under  surface.  The  inner  side  is  light 
brown  w*ith  a  rough,  slightly  exfoliatuig  suriace  indicating  ch^se  adJhc* 
sion  to  the  woofl,  strips  of  which  are  occasionally  found  attached  to  it ; 
the  obliquely  cut  edge  also  shows  that  it  is  not  very  easily  detached. 


1  Humboldt,  JieUr  in  tOe  Artfuluocfiui' 
ffegtudm  de»  ueuen  Continents,  ir.  (Stutt- 
p»rt.  1860).  252.  — Humboldt  aiid  BonjiUnd 
m  18()4  obt&iniDg,  from  the  Caroui  nvor» 
flowering  branchiss  of  the  **Cw^;)«i^'  (/.<*.  1. 
ii(JO^  or  **  Ctw/wi#'f,*'  as  it  is  called  by  the 
Indiana,  believed  it  to  confititnte  a  new 
g«nu8.  In  1824  St  Hilaire  oflcertainod  it 
to  bcloug  to  the  genus  Galipea. 

The  tree  is  tigurud  in  Bentley  and 
Trimen,  Med,  Phn(%  |>ftrt  26  (1877). 

'"^  OLsf^rvatlons  o«  $kf  Onif/uri  or  AntfUS' 
iura  Bark  Trcr^  —  Tran*.  of  Medi^^o-Stjtam- 
cal  6*oc«e/^,  1H27'20» — Hanoock  endeavoutVd 


to  [it'ove  his  tre«  diatiuct  from  O.  Cusp4ir%»% 

8t.  Hil.,  Ibut  Farre  and  Don  who  siibi«« 
quently  examined  his  specimeaa  decided 
that  the  two  were  the  same.  Willi  the 
ossiAtance  of  Prof.  Olive  r»  I  alao  have 
examined  (1S71)  Hancock's  plant,  com* 
paring  it  with  his  figure  and  other  »|HKji- 
mens,  and  have  arrived  at  the  conclusion 
that  it  IS  untenable  as  a  distinct  species, 

—a  H. 

"Martiny,  Encykloy>iidie,  u  (IS43)  2-42. 
*Br»inde,  KxptHmentM  and  Ot^emttioM 
0H  the  Anifustuta  Bark.  17DI.  2nd  ed.  170X 
>  London  Mtd,  Jmni,  x.  (17S9)  154. 
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The  bark  has  a  short,  resmous  fractiirt*,  and  ilisplays  on  He  transv^orse 
ecL^e  shai-ply  defined  white  points,  due  t<i  deposits  of  oxalate  of  caleium. 
It  has  a  bitter  taste  and  a  nauseous  musty  odour. 

Microscopic  Structure — Tl^e  most  striking  peculiarity  is  the  great 
number  of  oil-cells  scattered  through  the  tissue  of  the  bark.  They 
are  not  much  larger  than  the  neighbouring  paroneh>Tiiatous  cells,  and 
are  loaded  with  yellowLsh  essential  oil  ur  siiiall  gratuilcs  of  rejsui. 
Numeiv^us  other  cells  contain  bundles  of  needle-sliaped  crystals  of 
uxalate  of  calcium  or  small  starch  granules.  The  liber  exhibits  buinUes 
of  yellow  fibres,  to  which  the  foliaceous  fracture  of  the  inner  bark  is 
due.  The  structure  of  the  bark  under  notice  has  been  very  mmutely 
described  and  tigured  by  Oberlin  and  tkihlagdenhauflen.* 

Chemical  Composition — Angostura  liark  owes  its  peculiar  odour 
Ui  an  essential  oil  whieli  it  was  found  by  Herzog^  tojield  to  the  extent 
of  f  per  cent.  It  Is  probably  a  mixture  of  a  hydrocarbon  (C*"H'*) 
with  an  oxygenated  oil.  Its  boiling  point  is  200"  C.  Oberlin  and 
Schlagdenhautfen  ol^tained  O'U)  per  cent  of  the  oil,  and  foimd  it  to 
be  slightly  dextrogyre  ;  it  aasmnes  a  line  red  colour  when  shaken 
with  aqueous  ferric  chloride,  and  turns  yellow  with  concentrattvl 
sulphuric  acid. 

The  bitter  taste  of  the  bark  is  attributed  to  a  substance  pointed  out 
in  183*i  by  Saladin  and  named  Ctispat'lf},  It  is  said  to  be  crystalline, 
neutral,  melting  at  45''  C,  soluVile  in  alcohol,  sparingly  in  water,  pre- 
cipitaVjle  by  tannic  acid.  The  bark  is  stated  to  yield  it  to  the  extent 
of  1  '3  per  cent,  Herzog  endeavoured  to  prepare  it  liut  without  success, 
nor  have  Oberlin  and  Schlagdenhautfen  met  with  it.  The  latter 
chemists,  on  the  other  hand.  Isolated  an  alkaloid  Angmlurine 
C^"H*"NrV*.  It  is  in  thin  prisms,  melting  at  H/i"^  and  yielding  a  ciystal- 
liijed  chlorhydrate  or  sulphate.  Angosturine  turns  red  when  touched 
with  concentrated  sulphuric  acid,  or  green  if  nitric  acid  or  iodic  acid, 
or  other  oxytlizing  substances,  have  Ijeen  previously  mixed  with  the 
sulphuric  acid  The  alcoholic  solution  of  the  allcaloid  is  of  decidedly 
all^line  reaction.  A  cold  aqueous  infusion  of  angostura  bark  yiehis 
an  abundant  ^ed-bro^\^^  precipitate  with  ferric  chloride.  Thin  slices 
of  the  bark  are  nut  coloured  by  solution  of  ferrous  sulphate,  so  that 
tannin  appears  to  be  absent. 

Uses— Angostura  bark  is  a  valuable  tonic  in  dyspepsia,  dysentery 
and  chronic  diarrho?a,  but  is  falling  into  disuse. 

Adulteration— A V*out  the  year  1804,  a  quantity  of  a  bark  which 

fToved  to  be  that  of  Stryehnoa  Niu:  Vomica  reached  Europe  from 
ndia,  and  was  mistaken  for  Cusparia.  The  error  occasioned  great 
alarm  and  some  accidents,  and  the  use  of  angostura  was  in  some  coun- 
tries even  prohibited.  The  means  of  <:listinguishiug  the  two  barks 
(which  are  not  likely  to  he  again  confounded)  are  amply  contained  in 
Uie  above-given  descriptions  and  tests,  and  at  length  pointed  out  by 
Oberlin  and  Schlagdenhaufien.  They  also  described  the  bark  of 
Enrfnl^ckia  febnfitga   Martins   {Evodia   febnfaga   Saint   Hilaire),   a 


*  Joum*    4e    Pharrti.    tt   de    Chlmk,  28 
{imi  22U  ;  |iUfce»  I,,  11,,  IlL     The  bark 


ia    ftlso    figured    by    Berg,    An^itomUchr 
A/ltiM,  Tab.  37. 
'  Aichied,  Pkarm.  xdi,  0856)  140. 
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Brazilian  tree  belonging  to  the  same  natural  order,     Maisch^  was  the" 
first  to  draw  attention  to  this  "  mnv  fahe  Angostura  barkJ*     It  is  at 
once  distinguished  by  toeing  devoid  of  aromatic  propertie.s  ;  its  taste  is 
pm-ely  bitten 

FOLIA   BUCHU. 

Folia  Buc€i);  Bach  a,  Bucahu,  Btidm  or  Btthc  Lmve*'<;  F.  Feidlies  de 
Biirco;  G.  BukuUdtfer. 

Botanical  Origin — The  Buchii  leaves  are  afforded  by  three  speeies 
of  Bftrif^niii.^^  The  latter  are  erect  shnib.s  some  feet  in  height,  with 
glabrous  rod -like  branches,  opposite  lea,vcs  funiiahed  with  conspicuous 
oil-cells  on  the  toothed  margin  as  well  as  generally  on  the  under 
surface.  The  younger  twigs  and  several  parts  of  the  flower  are  also 
provided  with  oil-cells.  The  Avhite  flowers  with  'i-pailite  calyx,  and 
the  fniit  formed  of  five  erect  carpels,  are  often  found,  together  with 
small  leafy  twigs,  in  the  drug  of  commerce. 

The  leaves  of  the  three  species  referred  to  may  be  thus  distin- 
guished:— 

1.  Baromua  erenulata  Hook.  (B.  rreitata  Kunze). — Oblong,  oval, 
or  obovate,  ohtiise^  nan'owed  towards  the  base  into  a  tlistmct  petiole; 
margin  serrulate  or  crenulate;  dimensions,  J  to  1^  inches  long,  fV  ^ 
iV  *^t'  an  inch  wide, 

2.  B.  mrratifoUa  Willd.^Linear-lonceolate,  equally  narrowed  to- 
wards either  end,  three -nerved,  apex  truncate  always  furnished  with 
an  oil-cell;  nmrgin  sharply  seniilate;  1 — 1,\  inches  loaig  by  aljuut  ^"^  of 
an  inch  wide, 

3.  B.  heiidina  Bartling. — Cuneate-obovate,  apex  recurved;  margin 
sbarjily  denticidate,  teeth  spreafling;  J  to  J  of  an  inch  long  by  -f^  to 

1  fV  wide.     Substance  of  the  leaf  more  harsh  and  rigid  than  in  the  pre- 

Iceding. 

J5.  crenahtla  and  B.  hetulma  grow  in  the  Divisions  of  Clanwilliani 
and  Worcester,  north  and  north-east  of  Cape  Town,  and  the  former  even 
on  Table  Mountain  close  to  the  capital;  B,  Herralifolia  is  found  in  the 
Division  of  Swellendam  farther  south. 

History — ^The  use  of  Buchu  leaves  was  learnt  from  the  Hottentots 

by  the  colonists  of  the  Cape  of  Good  Hope.  The  first  importations  of 
the  drug  were  consigned  to  the  house  of  Reece  k  Co.,  of  London,  who 
introducerl  it  to  the  medical  profession  in  1821.^  The  species  appears 
to  have  been  B.  vrennlafa. 

Description — ^In  addition  to  the  characters  already  pointed  out»  we 
may  oljserve  that  buchu  leaves  of  either  of  the  kinds  mentioned  are 
smooth  and  glabrous,  of  a  dull  yellowish -gi'een  hue,  somewhat  paler 
on  the  under  side,  on  which  oil-cells  in  considerable  number  are  per- 
ceptibh?. 

The  leaves  of  B.  crenulata  vary  in  shape  and  size  in  diflerent  parcels, 
in  some  the  leaves  being  larger  and  more  elongated  than  in  others,  pro- 
bably according  to  the  luxuriance  of  tlie  bushes  in  particular  localities. 
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^  Am.    Journ,  r/  Pharm,    1874.   50; 
Vfarhook  nf  Pharm.  1874.  91. 


F«k  1821.  7d9. 
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Those  of  B.  serratifolm  and  B.  bdidinn  present  but  little  variation. 
Each  kind  is  always  iniporte<l  by  itself  ThiJ4H>  of  B,  heiulhia  are  the 
least  esteemed,  and  fetch  a  lower  price  than  the  othci-s,  yet  appear  to 
be  quite  as  rich  in  essential  oih 

Buchii  leaves  have  a  penetrating  peculiar  rulour  and  a  strongly 
aromatic  taste. 

Microscopic  Structure — The  essential  oil  is  contained  in  large 
gel  Is  close  beneath  the  epidermis  of  tlie  under  side  of  the  leaf.  The  oil- 
are  circular  and  surrounded  by  a  thin  layer  of  smaller  cells;  they 
consecjuently  partake  of  the  character  of  the  oihducts  in  the  aromatic 
roots  of  Untbelllferce  and  Corn/Kmtw.  The  latter^  however,  are 
elongated. 

The  upper  side  of  the  leaf  of  Bat'osnia  exhibits  an  exti*emely 
interesting  peculiarity.*  There  is  a  colourless  layer  of  cells  separating 
the  epidermis  from  tlie  green  inner  tissue  (meaophylluni).  If  the  leaves 
are  examined  under  alcohol  or  almond-oil  the  colourless  layer  is  ^een  to 
be  very  nan*ow,  and  the  thin  walls  of  its  cells  shrunken  and  not  clearly 
distinguishable.  If  the  tran.s\^erse  sections  are  examined  under  water, 
these  cells  immediately  a  well  up,  and  become  strongly  distended,  giving 
off  an  abundance  of  mucilage,  the  latter  being  afl<jrdeil  by  the  solution 
of  the  very  cell-walls.  The  mucilage  of  buchu  leaves  thus  originates 
in  the  same  way  as  in  flax  seed  or  nuince  seed,  but  in  tlie  former  the 
epidermis  is  thrown  off  without  alti^ration.  We  are  not  aware  that 
other  mucilaginous  leaves  possess  a  similar  structure,  at  least  not  those 
of  AIihf€u  €*fficinalis  and  of  Smttmum  which  we  examined/^ 

Chemical  Composition- — The  leaves  of  B.  betulina  afforded  us  by 
distillation  156  per  cent,  of  volatile  oil,"  which  has  the  odour  rather  of 
peppennint  than  of  Imchu,  and  deviaUiS  the  ray  of  polarized  light 
considerably  Uj  the  left.  On  exposure  to  cold  it  furnishes  a  camphor 
which,  after  re-solution  in  spirit  of  wine,  crystallizes  in  needle-yhaped 
forms.  After  repeated  purification  in  this  mamier,  the  cr^^stals  of 
Barotmui  dnnjylior  have  an  almost  pure  peppermint  odom*;  they  fase 
at  85"*  C,  and  begin  to  sublime  at  110°  C.  After  fusion  they  again 
solidify  only  at  50**  C.  Submitted  to  elementaiy  analysis,  the 
crystals  yielded  us  7408  per  cent,  of  carbon  and  from  9  to  10  per  cent. 
of  hydrogen.^  Barosma  camphor  is  abundantly  soluble  in  bisulphide 
of  carbon. 

The  crude  oil  from  which  the  camphor  has  been  sepamted  has 
a  boiling  point  of  about  200**  C,  quickly  rising  to  210°  or  even  higher. 
That  which  distilled  l>etween  these  temperatures  was  treated  with 
sodium,  rectified  in  a  cuiTent  of  couuiion  coal  gas  and  submitted  to 
elementary  analysis,  aflbrded  us  77  HG  per  cent,  of  carbon  and  10a8 
of  hydrogen.  The  formula  C^*^H>^-U  would  requii-e  78"94  of  carbon  and 
10-53  of  nychogen. 

Wayne  8  experiment's*  appear  to  indicate  that  the  oil  also  contains 


*  Flnckiger  lo  Schwek.  Wocfu^uJifhri/t/iir 
Phnrtti.  Dee.  1873.  with  plate. 

•  Seft  Abo  Raitilkofer,  Moikographk  dtti" 
Snphuiiteerti  -  0*Utii  n*j  Srrjama,  M  iinchen , 
l«75,  p.  100-105. 

'  Mcatrt.  Allen  ^nd  Hanburys  operating 
on  hagtr  quantities  obtftined  1  '63  per  cent. 


—Barosma  mrrali/olm  appears  to  be  leas 
rich,  aocortling  to  Botlford  (1863). 

*  Oiir  Jjupply  of  tlioau balance  havini^beeii ) 
exhausted  by  two  analyses  we  cannot  re- 
gard the  above  figures  as  auQicient  for  the 
calculation  of  a  formula. 

6  Ani.  Joum,  o/PfmrvL  1876.  19. 
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a  Hubatance  capablt3  of  iK^ing  converted  mt<3  SitUeifHc  aeUl.  An  acjueous 
infusion  of  biichu  leavtvs  turns  beautifully  yellow  if  it  ia  mixed  with 
alkali. 

On  addition  of  percbloride  of  iron  the  infusion  aasunif^s  a  dingy 
brownish -green  colour  changing  t^>  red  by  an  alkali.  The  infusion 
added  to  a  concentrated  solution  of  acetate  of  cttppei"  cauBCs  a  yellow 
precipitate^  which  disyolves  in  caustic  pota.sh,  airordiuju^a  gi'een  solution, 
This  may  be  due  to  the  presence  of  a  substance  of  the  cjiiercitrin  or 
rutin  class. 

Wlien  the  leaves  are  iufvised  in  warm  wat^r,  the  uuieilage  noticed 
under  the  microscope  may  easily  Ix'  pressed  out.  It  rt^quires  for 
precipitation  a  large  auiount  of  alcohoh  being  readily  loiscible  with 
dilute  alcohol  Neutral  acetate  of  lead  produces  a  j^idlow  precipitate 
in  an  infusion  of  the  leaves;  the  liquid  atlbrds  a  precipitat-e  by  a  snVj- 
sequent  addition  of  hasic  acet>ate  of  lead.  The  latter  precipitat-e  is 
(probably)  due  to  the  mucilage,  that  afforded  Viy  neutral  acetai>e  partly 
to  mucifage  and  partly,  we  suppose,  to  nitin  or  an  allied  substance. 
Yet  the  mucilage  of  liuclni  leaves  is  of  the  class  wbicli  is  not  properly 
dissolved  by  water,  liut  only  swells  up  like  tragiu*antli. 

The  leaves  of  B.  vrennlaift  affordetl  us  upon  incineratitm  4  7  per 
cent,  of  ash.  Jones  (Ls70)  obtained  on  an  average  4rj4  per  cent  from 
p^Jie  same  species;  rr27  fron»  B.  HerntHfolfn;  and  4'49  from  B.  fu'tidin*!. 
He  p^nuted  out  tlie  presence  of  manganate  in  tins  asli. 

The  DloAmrn  of  Landerer'  is  entirely  imknown  to  us. 

Commerce— The  export  of  buehu  from  the  Cape  CVjlrm}"  in  Jh72 
was  t^9^2^  lb.,  almut  one-sixth  of  which  cjuantity  was  shipped  direct 
to  the  United  Stat<?.s.* 

Uses — Buchu  is  principally  administered  in  disorders  of  the  nrino- 
genital  organs.  It  is  reput<-*d  diuretic  ami  diaphoretic.  In  the  Cape 
Colony  the  leaves  are  uuich  empb>yed  a.s  a  popular  stinudant  and 
Btomachie,  infused  in  water»  sherry,  or  brandy.  They  are  also  exten- 
sively  used  in  the  United  States,  both  in  regular  medicine  and  by  the 
Vendors  of  secret  reuiedies. 

Substitutes — The  leaves  of  Emjileuru'ni  i^f*rrn!atinn  Ait,  a  small 
shrub  of  the  same  order  as  Bf/rosnia  and  growing  in  the  same 
localities,  have  been  imported  lutlier  frequently  of  late  and  sold  a*i 
Bvvhv.  They  have  the  same  structure  as  regards  nuicilage,  and  neiirlv 
the  same  form  a-s  those  ot"  B.  serratifhfia,  but  are  easily  distinguished. 
Tliey  are  still  naiTowc.T,  and  r>ften  l<»nger  than  those  of  B,  nermfifoHn, 
devoid  of  lateral  veins,  and  terminat^.^  in  an  ttcute  "point  ft^ifhont  an  oit- 
dtujt.  They  have  a  bitterish  taste  and  a  leas  powerful  odour  than  thoBe 
of  Baro«*ma»  oven  in  fre.sh  leavers  a.s  imported  in  London.  The  fxlourof 
EmpleHntin  is  moreover  distinctly  different  from  that  of  the  leavoR  of 
Barosuja,  The  tlowi'rs  of  Eniph'tt  r^tm  are  still  more  distinct,  for  they 
are  apetalous  and  redflish  brown.  The  fniit  consisting  of  a  single, 
compressed,  oblong  carp<?l,  tenninated  by  a  tiat-shaped  horn,  ia  quite 
unlike  that  of  buchu. 

The  leaves  of  Baromna  EckJovifnia  Berg  (regarded  b}'  Sonder*  as 


'  It  neems  jirrm  m  long  mi  it  ia  in  the 
Wite  cupric  liqaid. 


»  Blnr  Bool' pnhMsihed  atCupoTown.  1873. 
*  Harvej  ami  Soi^iler,  Flora  Ca^Mmtti*^  i. 
(ISSW-fK))  3»3, 


RADIX  TODDALI.«. 


Ill 


form  of  B.  creniUata)  have  to  our  knowledge  been  imported  on  one 
?casum  (1873).      They  are   nearly  an   ineh    long,   oval,  t'ounded  at 
\lt4i  bitfie,  strongly  erenate,  and  grow  from  pubeHceni  slioots. 

We  have  neen  other  leaves  which  had  been  iin]n>rt^d  from  Simth 
rica  and  offered  as  buchu  ;  but  though  probalily  df  rived  from  allie«l 
ifenera  they  were  not  to  be  mi-^taken  for  the  genuine  drug. 


RADIX   TODDAH^, 

Botanical  Origin — To(hhtI!a  mmleata  Fevn.,  a  ramous  priekly 
Duiih/  often  climbing  over  the  highest  trees,  ctnniiion  in  tixe  southern 
parts  of  tlie  Indian  Peninsula  as  the  Coromandel  Coa-st,  South  Concaas, 

lid  Canara,  also  found  in  Ceylon,  Mauritius,  the    In^lian  Arehipelago 

id  Southern  China. 

History — The  pungent  aromatic  properties  which  pervade  the 
plant,  but  e.speeially  the  fresh  root-hark,  are  well  known  to  the  natives 
jf  India  and  have  been  utilized  in  their  meilical  practice.  Tlicy  Imve 
attracted  the  attention  t»f  Europeans,  and  the  root  of  the  plant  Is 
f  recognized  in  tlie  PhanrutctqHirui  of  InduL 

It  is  from  this  and  other  species  L^f  Tudthditt,  or  from  the  allied 

eniis  Zanthf/xyliirn^  that  a  drug  is  derived  wliieli  under  the  nanie  of 

Eto/M^  lioot  had  once  some  celebrity  in  Europe.     This  drug  which  was 

i»ore  precisely  termed  Radix  Indn'a  Lopezifnia  or  Root  of  J  Han  Lojh'Z 

^^i^iwiro^  was  first  made  known  by  the  Italian  physician  Eedi;*  who 

ibed  it  in  1(371  from  specimens  obtained  by  Pigneiro  at  the  mouth 

^the  river  Zambesi   in    Eastern  Africa, — the  very  locality  in  which 

n  our  times  ToddaUa  fanvfUtiata  Lam.  lias  lieen  collected  by  Dr.  Kirk/ 

It  was  actually  introduced  into  European  medicine  by  Gauhius*  in 

1771  as  a  remedy  for  diarrhoea,  and  acquired  so  nuich  reputation  that 

^it  was  admitted  to  the  Edinburgh   Pharmacopa:*ia  of  1 7^ >2.     Tlie  root 

ippears  to  have  been  sooietimes  imported  from  Goa,  but  its  place  of 

fgrowtli  and  botanical  origin  wure  entireh'  unknown,  and  it  was  always 

[extremely  I'are  and  costly,*^    It  has  long  been  obsolete  in  all  countriejs 

lexcept  Holland,  where  until   recently  it  was  to  l>e  met  with   in  the 

iBhopB.     The  Phftj'inaecqmni  Nffrlavdira  of  1851  says  of  it   *' Orltfti 

})(^Uimca  jwrqiinin  dvhvi — Patria  Mahuxa  /" 

Description — The  specimen  of  the  root  of  TofJdallo  itcidcafa 
Mch  we  have  examined  was  CfjUected  for  us  by  Dr.  G.  Bidie  of  Madx^as 
whose  statements  regarding  the  stimulant  and  tonic  action  of  the  drug 
inay  be  found  in  the  PhanvacaiMthi  ff  I tuUa,  ]\,  442.  It  is  a  dense 
Wo«jdy  root  in  cyliiidrical,  flexuous  pieces,  whicli  have  e\4dently  been 
^t  coti8idei*able  length  and  are  fi'om  J  to  1^  inches  in  diameter,  covered 


*  ^ig»  iii  B<MitIey  ajiti  Trimen,  part  18. 

*  The  riiot  of  a  Znnthoxiflum  sent  to  us 
'•^nj  itivn.  l»y  Mr.  Biniieiiclyk  of  the  Biiiten- 
""^Ig ButAiiical  liaHen  has  exactlythe  aspect 
"'that  f»f  Tt^/fUtfki,  The  root  o*f  Z.  Hfnujti 
^nw-h  w^  have  examined  in  the  fresh  state 
*■  *^*o  completely  sitnilar.  It  is  covered 
*Hlj  n  Kjf^^  corky,  yellow  bark  havitig  a 
J^JO' bitter  ta*te  with  a  strong  pungency 
"«tliAtofpellitory. 


*  iSV/x-nVii^f'  inforno  a  diverge  «wm  nntn* 
rali^  Fireixze,  )(i7L   121. 

^  Oliver,  Fi^yr.  a/  Trop.  Afrira,  i.  (I8fi8) 
307. 

•''  AthTrmria,  fjeidae,  p.  78, 

^  Out  friend  I>r.  de  Vry  informs  \m 
that  be  remeinberB  the  price  in  llollniid 
lit  1828  beiug  equivident  to  about  24^.  the 
ounce ! 
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with  bark  yV  to  ^V  of  an  inch  in  thickness.  The  bark  has  a  soft,  dull 
yellowish,  suberous  coat,  wrinkle*!  longitudinally,  boncath  which  is  a 
very  thin  layer  of  a  bright  yellow  colour,  and  still  lower  and  constitu- 
ting two-thirds  or  more  of  tlic  whole,  in  the  iirm,  brown  middle  cortical 
layer  and  liber»  which  is  the  part  chiefly  possessing  the  characteristic 
pungency  and  bitterness  of  the  dnjg.  The  yellow  corky  coat  is  how- 
ever not  devoid  of  bitterness.  The  wood  is  hard,  of  a  pale  yellow,  and 
without  taste  and  smelL  The  pores  of  the  wof>d,  which  are  rather 
large,  are  arranged  in  concentric  ortler  and  traversed  l>y  numerous 
narrow  medultaiy  rays. 

Li  a  letter  which  Frappier*  wrote  to  Guibourt  from  the  island  of 
Rtlunion  where  Todduliii  acideaia  is  very  conmjon^  he  states  that  the 
roois  of  the  plant  are  of  enormous  length  (longueur  incwyable)  and 
rather  difficult  to  get  out  of  the  V^asaltic  rock  into  the  fissures  of 
whieli  they  penetrate.  Mr*  J,  Home  of  the  Botanical  Garden, 
Maiiritiu.s,  has  sent  us  a  speciiuen  of  the  root  of  this  plant,  the  bark 
of  which  is  of  a  dusky  brown,  with  the  suberous  layer  but  little 
developed. 

Microscopic  Structure  —  We  have  examined  the  root  for 
which  we  are  indid>k'd  to  Dr.  Bidie,  and  may  state  that  it^  cortical 
tissue  is  remarkable  by  the  nuniljer  of  large  cells  filled  with  resin  and 
essential  oil ;  they  are  scattered  through  the  whole  tissue,  the  cork 
excepted.  Tlie  paiTuchj^natous  cells  are  loaded  with  small  starch 
granules  or  with  crystals  of  oxalate  of  calcium.  The  vessels  of  younger 
roots  abound  in  yellow  resin. 

Chemical  Composition—None  of  the  constituents  of  the  Toddalia 
root  of  India  have  yet  been  satisfactorily  examined.  The  bark  eon- 
tains  an  essential  oil,  which  would  l>e  better  extracted  from  fresh  than 
from  dry  niaterial.  The  tissue  of  the  bark  is  but  little  coloured  by 
salts  of  iron.  In  the  aqueous  infusion,  tannic  acid  produces  an  abun- 
dant precipitate,  priibably  of  an  indi  fie  rent  bitter  principle  rather  than 
of  an  alkahnd.  We  liave  been  unable  to  detect  the  presence  in  the 
bark  of  berberine, 

Lijpez  root  was  examined  in  Wittstein*s  laboratoiy  by  Schnitzer' 
who  found  that  the  bark  contain.^  in  adtlition  to  tlie  usual  substances  a 
large  proportion  of  resin,— a  mixture  probaldy  of  two  or  three  different 
bodies.  The  essential  oil  afforded  by  the  bark  had  an  odour  resemblmg 
cinnamon  and  melissa. 

Uses — The  drug  has  been  introduced  into  the  Pkarmaeopana  of 
Iiulhi  chiefly  upon  the  recommendation  of  Dr.  Bidie  of  Ma<lras,  who 
considers  it  of  great  value  as  a  stimulating  ttjnic.  The  bark  rasped  or 
shaved  from  the  woo<ly  root  is  tlie  only  part  that  should  Ijc  used. 


»  Joum,  de  Phar,  v.  (1867)  403, 
*  Wiitatein's      yirrtfljahrfmchri/i     fur 
prakt,  Pharm,  xl  (1S62)  i.— The  drag  exa- 


niiiietl  w&M  tho  Lopez  root  aoUl  ftt   ihfti 
pcriotl  at  Amsterdjiin. 
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FOLIA    PILOCARPI, 
Folia  Jaborandi. 

Botanical  Origin — Piloca7*piis  penncUifoliiis^  Leniaire,  a  slightly 
branched  shnib,  attaining  about  10  feet  in  height.  It  18  distributed 
through  the  eastern  provinc«.\s  of  Brazil 

PilocarpaaSelloantt^'  Engler.oecuning  in  South eiTi  Brazil  and  Para- 
guay, appears  to  be  not  considerably  difibrent  from  P.  ixmrnitifoliuji. 

History — Piso*  recommended  an  infusion  made  witli  Ipecacuanha 
and  Jal>r*randi.  Phmuer,*  who  also  mentioned  thin,  figured  undi'r  the 
name  i>f  Jab<jrandi  two  plants  of  the  order  Piperacere.     The  introduc- 

[tioii  of  the  leave>s  o{ Filot'tfrpuii  pennfiti/olius  into  medical  use  is  due  to 
Dr,  Coutinho  of  Pernambuco,  1874.  The  plant  has  been  cultivated  in 
European  greenhoiLses  since  about  the  year  1847  ;  we  have  repeatedly 

[seen  it  flowering  at  Stra-ssburg.    Baillon  in  1h75  showed  the  fragmcjjnts 

'of  Jaborandi  as  supplied  by  Coutinho  to  belong  to  I\  jmnnatifolim^, 
which  hatl  l>een  descril>ed  in  1852  by  Lemaire.  Holmes  (1875)  in 
examining  the  drug  a8  imported  from  Pemambuco  came  to  the  same 

tconcluBion. 

Description — The  leaves  of  the  species  under  exaruination  are  long- 
stalked,  imparipennate,  the  opposite  leaHeis  in  2  to  5,  in  cultivated 
plants  most  commonly  in  2  pairs,  the  terminal  one  longer  stalked,  w^hilc 

I  the  others  are  provided  with  a  petiole  attaining  1|  inch  in  length  or 
remaining  much  shorter.  The  whole  leaf  is  frequently  H  feet  long, 
the  leaflets  being  often  as  much  a.s  5  inches  long  by  2  inches  wide. 
The  latt<;r  arc  entire  oblong,  tapering  or  roimiled  at  the  base,  tapering 
or  obtuse  or  even  emarginate  at  the  apex.  The  leaflets  ai'e  coria- 
ceous, with  a  slightly  revolute  margin  and  a  prominent  midrib 
lielow.  In  transnxitted  light  they  show  very  numerous  pellucid  oil 
glandB. 

The  taste  of  the  leaves  of  Pilocarpus  is  at  first  bitterish  and 
aromatic ;  they  suljsequently  produce  a  tingling  senmtion  in  the 
mouth  and  an  abundant  tlow  of  saliva. 

Microscopic  Structure  ■' — The  oil  glands  consist  of  large  cells  of 
the  same  structure  as  those  occurring  generally  in  the  leaves  of  Rutacese, 
Aua-antiaceae,  Myrtacea?.  In  Pilocarpus  they  are  largely  distributed  in 
the  tissue  covered  on  both  sides  of  the  leaf  by  the  epidenuis;  tlie  oil 
ce\Is  are  also  abundantly  met  with  in  the  petiole  and  in  the  bark  of  tlie 
sterns  and  branches. 

Chemical  Composition— The  active  principle  of  Jaborandi  is  the 
^^Uloid  PUocarpine,  C^H'^N'O'  +  40H\  discovered  in  1875  by  Hardy. 
^^  U  an  amorphou.s  soft  mass,  but  yielding  crystallized  salts,  among 
^hich  tlie  hydriK?hloi'ate  and  tlie  nitrate  are   now^    more    frequently 


r»/   ^ig.    in    Bentley  and  Trimen,   Med. 
,     7»*^  part  32  (1878). 
Lij^l'^g,  by  Englor  in  Fhra  Brazil,  faac.  65 

I  ijjj^^'^    {Flora    lirti/nruE    mcndionalhi    i. 
.  H  tab.    17)   appeaj'3  also  to   be   very 


'  Lib.  iv.  cop.  57,  59,  and  v.  cap,  19, 
p.  310,  of  the  work  quoted  in  tlie  apiieodix. 

\m%.  5a   PI.  Ixxv.  aniilxxvi. 

"  Stilea,  Pharm.  J,  vii.  (1877)  029 ;  also 
Lzmesaao'ii  French  ti-ansktion  of  the  Fhar- 
maeographioy  I  (1878)  253. 
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used  than  the  drug  itself.  The  leaves  afford  about  h  per  cent,  of  the 
nitrate. 

The  occurrence  of  another  peculiar  alkaloid  in  Pilocarpus  has  been 
a.sserted,  but  not  ultimately  proved. 

The  leaves  contain  about  ^  per  cent,  of  essential  oil,  the  prevailing 
constituent  of  it  being  a  dextrogyrate  terpene,  C'"H'*,  boiling  at  178  ♦ 
which    forms     a    crystallized    compound    C**H^''  +  2HC1    melting    at 


and  sialagogue» 
pharmaceutical 


Uses — Pilocarpine  being  a  powerful  diaphoretic 
the  leaves  of  Jaborandi  are  used  to  some  extent  in 
preparations. 

Other  Kinds  of  Jaborandi^Tliis  name,  as  above  stated,  haa 
originaUy  been  given  to  plants  of  the  order  Piperaceae,  some  of  which 
are  still  known  in  Brazil  under  the  name  Jaborandi.  The  following 
may  be  quot-ed  as  being  used  at  least  in  that  country :  Serronia 
JahoTwnai}  Oaudichaud,  Piper  reticiilaturti  L.  (Enckea  Miquel),  Piper 
citrifolluin  Lamarck  (Stejfhma  Kiinth),  Piper  7iodidotinn  Link, 
Arianihe  moUkoma  Miq. 

Aubletia  trifolia-  Richard  (Monniera  L.)  and  Xm^thoxylum  elegant 
Engler,  belonging  to  the  same  order  as  Pilocarpus  itaelf,  are  also  some- 
times  called  Jaborandi. 

We  are  not  aware  that  other  leaves  than  those  of  Pilocarpus  are 
imperted  to  some  extent  in  Europe  under  the  name  of  Jaborandi. 


AURANTIACE^. 

FRUCTUS   LIMONIS. 
lAfmon;  F.  Gitwn,  Liwwn;  O.  Citi*9'ne,  lAmont. 

Botanical  Origin— Ci'fru^  Limonum  Risso  (tl  Medica  var.  /3  Linn 
a  small  tree  10  to  15  feet  in  height,  planted  here  and  there  in  garden 
in  many  sub-tropical  countrie.^,  but  cultivated  as  an  object  of  industry 
on  the  Metliteri-anean  coast  between  Nice  and  Genoa,  in  Calabria, 
Sicily,  Spain,  and  Portugal. 

The  tree  which  is  supposed  to  represent  the  wild  state  of  tlie  lemon 
and  lime,  and  as  it  seem.s  trj  us  after  the  examination  of  numerouja 
specimens  in  the  herbarium  of  Kew,  of  the  citron  {C'itrus  Medica  Hism) 
also,  is  a  native  of  the  forests  of  Northern  India,  where  it  occurs  in  the 
valleys  of  Kujuaon  and  Sikkiin. 

The  cultivated  lemon-tree  is  of  rather  irregular  growth,  with  foliage 
somewhat  pallid,  sparae,  and  uneven,  not  forming  the  fine,  close  heM 
of  deep  green  that  is  so  striking  in  the  omnge-tree.  The  young  sboota 
are  of  a  dull  pui-ple;  the  flowers,  which  are  produced  all  tTie  year 
except  during  the  winter,  and  are  in  part  hermaphrodite  and  in  pari  , 
unisexual,  have  the  corolla  externally  purplish,  internally  wliite,  and  a 
delicate  aroma  distinct  from  that  of  orange  blossom.  The  fruit  is  pale 
yellow,  ovoid,  tisually  crowned  by  a  nipple. 


Already  kDOWu  to  Fiao. 

The  originii]  Jaboranrli  of  Piso,  acconl- 


1875.  1C3. 
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History — The  name  of  the  loinon  in  Sanskrit  is  Nimbiika;  in  Hin- 
dustani, Limbu,  Limit,  or  Kinhu.  It  is  probably  originally  a  Caah- 
mere  word,  which  was  transferred  to  the  Sanskrit  in  comparatively 
modem  timers,  not  in  the  antiquity^  From  these  Hoimrls  the  Arabiana 
formed  the  word  lAmun,  which  has  passed  into  the  languages  of 
Europe- 

Trie  lemon  was  unknown  to  the  inhabitants  of  ancient  Greece  and 
Rome;  hut  it  is  mentioned  in  the  Book  of  Nalmthtean  Agriculture,^ 
which  is  supposed  to  dat«  friim  the  3rd  or  4th  centur}'-  of  our  era.  The 
introduction  of  the  tree  to  Europe  is  rhie  to  the  Arabians,  yet  at  what 
precise  period  is  somewhat  douhtfuh  Arance  and  Limone  are  men- 
tioned by  an  Arabic  poet  Ii\dng  in  the  11th  century,  in  Bicily,  quoted 
by  Falcando*  The  geogmpher  Edrisi/  who  resided  at  the  court  of 
Roger  IL,  king  of  Sicily,  in  the  midille  of  the  12th  century,  mentions 
the  lemon  (Untouna)  as  a  very  sour  fruit  of  the  size  of  an  apple  which 
was  one  of  the  prodtictions  of  Mansouria  on  the  Mahr^  or  Indus;  and 
he  speaks  of  it  in  a  manner  that  leads  one  to  uifer  it  was  not  then 
knr»wn  in  Europe,  This  is  the  more  ptrjljable  from  the  fact  that  thei-e 
is  no  mention  either  of  lemon  or  orange  in  a  letter  writt-en  A.D.  1239 
concerning  the  cultivation  of  the  lands  of  the  Eknperor  Frederick  II,  at 
Palermo^*  a  locality  in  which  these  fniit.s  are  now  produced  in  large 
quantity* 

(>n  the  other  hand  the  lemon  is  noticed  at  great  length  by  Ibn 
Baytar  of  Malaga,  who  flourished  in  the  first  half  of  the  13th  century, 
but  of  its  cultivation  in  iSpain  at  that  period  there  is  no  actual  mention.* 
In  1300  at  least  citron  trees,  '*  arbor es  citrononmi,"  were  planted  in 
Genoa/  and  there  is  evidence  that  also  the  lemon-tree  was  grown  on 
the  Riviera  di  Ponente  about  the  midrlle  of  the  15th  century,  since 
Limone^  and  also  Ciiri  are  mentioned  in  the  manuscript  Livre 
itAdviinidration  of  the  city  of  Savona,  under  date  I486.*  The  lemon 
waa  cultivated  as  early  as  1494  in  the  Azores,  whence  the  fruit  used 
to  be  laj-gely  shipped  to  England;  but  since  the  year  1838  the  exporta- 
tion has  totally  ceased," 

Description — The  fruit  of  C///*?fs  i/monumas  found  in  the  shops*" 
is  from  alxjut  2  to  4  inches  in  length,  egg-shaped  with  a  nipple  more  or 
le88  prominent  at  the  apex;  its  surface,  of  a  pale  yellow,  is  even  or 
rugged^  covered  with  a  polished  epidermis.  The  paruur-hyme  within 
thelatter  abounds  in  large  cells  tilled  with  fragrant  eascntial  oil  The 
roughness  of  the  surface  of  the  rind  is  due  to  the  oil-cells*  The  peel, 
which  varies  considerably  in  thickness  but  is  never  so  thick  as  that  of 
the  citron,  is  internally  white  anil  librous.  and  is  adherent  to  the  pale- 
yellow  pulp.     The  latter  is  divided  into  10  or  12  segments  each  contain- 

»  I>r.  Kjcc  in  Ncif  Nemedie^,  1878,  2133; 
alao  private  ififormatioii. 

•  Meyer,  OtMc/ticht'^  der  Botanik,  iii  U^^^^) 

•  AxnAjri,  Storkt  M  Mwntifnani  di  Skliia, 

•  ^  d^Bdrisit  tradnite  par  Jan- 

[      «  jinUiartl'Bre holies,   f/istnria  diplomn- 
\  tka  FrisUfict  *«tundi,  Paris,  v,  (1857)  57 J* 

•  II tU'  umt  y^ihrmujmniUei  ton  Hfm  Bat- 
t  ihar,  a»j«fw?t2tTonSontheimer,ii.  (1842)4o2, 


'^  Bolgrano,  VUa  privakt  dei  Genove^i, 
Genovtt  {ISliy)  158. 

s  Galleaio,    Traiid  c/tt  CUnm  (1811)  89, 

**  Constil  Sniallwood,  in  Consular  HtporU, 
Aug.  1873.  986. 

*"  There  are  many  kinds  of  lemon  a«  well 
aa  of  orange  which  are  never  been  in  com- 
inerco.  Risao  and  Poiteau  enumerate  25 
varietiea  of  the  former  and  30  of  the  lat- 
ter. See  also  Alfonso,  Coltiva&ione  dfffH 
Agrumif  Palermo,  2Qd  edition,  1S75. 
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ing  2  or  3  seeds.  It  abounds  in  a  pale-yellow  acid  juice  havincj  a 
pleasant  smir  taste  and  a  slight  peculiar  odour  quit*'  distinct  from  that 
of  the  peel  Wljen  removed  from  the  pulp  Ity  pres.su re,  the  juice  appears 
a«'a  rather  turliid  yellowish  fluid  having  a  np.  gr.  which  varies  from 
1*040  to  1  045,  an<l  containing  in  each  iluid  ounce  from  40  t«  40  grains 
of  citric  acid,  or  about  iJ|  per  cent.'  In  Italy  all  the  tine  and  perfect 
fruit  is  exported;  the  windfalls  and  the  damagt'd  froit  are  used  tor  the 
production  of  the  essential  oil  and  the  juice.  About  1*1,000  lemons  of 
this  kind  yield  one  pipe  (108  gallons)  of  raw  juice,  Sicilian  juice  in 
November  will  contain  abont  I>  oiuice.s  of  citric  acid  per  gallon,  but 
6  ounces  when  aiibrded  by  the  fruit  collected  in  April  The  juice  is 
boiled  down  in  copper  vessels,  over  an  open  lire,  till  its  specific  gravity 
is  about  r2*j0.*  Ix^mon  juice  (Succu.s  limunh)  for  adudnistration  as  a 
metUcine  should  be  pressed  as  wanted  from  the  recent  fruit  whenever 
the  latter  is  obtainable. 

The  peel  (Codex  limonis)  cut  in  somewhat  thin  ribbons  from  the 
fresh  fruit  is  used  in  pharmacy,  and  is  far  preferable  to  that  sold  in  a 
dried  state. 

Microscopic  Structure  of  the  PeeL^The  epidermis  exhibits 
numerous  stoiuata;  the  parenehyme  of  the  pericarp  encloses  large  oil- 
cells,  surrounded  by  small  tabular  cells.  The  inner  spongy  tissue  is 
binlt  up  of  very  remarkable  l>ranched  cells,  separated  by  large  inter- 
cellular spaces.  A  solution  of  iodine  m  iodide  of  potassiinn  imparts  to 
the  cell- walk  a  transient  blue  coloration.  The  outer  layer.s  of  the 
parench^Tnatoos  tissue  contain  numerous  yellowish  lumps  of  a  substance 
which  as8ui!ies  a  brownish  hue  by  iodine,  and  yieMs  a  yellow  R<ilution 
if  poti\,sh  be  added.  Alkaline  tartrate  of  copper  is  reduced  by  this  sub- 
.stance,  which  probaldy  consisis  of  hesperidin.  There  also  occur  large 
crystals  of  oxalate  of  calcinm,  belonging  to  the  monoclinic  system.  The 
intiCrior  tissue  is  irregidarly  traversed  by  small  vascular  bundles. 

Chemical  Coniposition — The  peel  of  the  lemon  aliounds  in  essen- 
tial oil,  which  is  a  distinct  article  of  conmierce,  and  will  be  described 
hereafter. 

Lenxons,  as  well  as  other  fruity  of  the  genus  Cilru-H,  contain  a  bitter 
principle,  He^wndin,  of  which  E.  Hoffmann"  obtained  ')  to  8  per  centw 
from  unripe  bitter  oranges.  He  extracted  them  with  ililute  alcohoh 
aft-er  they  had  previously  been  exhausted  by  cold  water.  The  alcohol 
should  contain  al>out  1  per  cent,  of  caustic  potash;  the  litjuid  ou  cool* 
ing  is  acidulated  with  hydnjchloric  acid,  when  it  yields  a  yellowish 
crystalline  deposit  of  hesperidin,  which  may  be  oljtained  colourless  and 
tasteless  by  recrj^stalli^yition  from  boiling  alcohol.  By  dilute  sulphuric 
acid  (1  per  cent.)  hesperidin  is  broken  up  as  follows: — 

Hesperidin.  Heflperetiii.  Glucose. 

Hesperidin  is  very  little  soluble  even  in  boiling  water  or  in  ether,  but^ 
dissidves  rea*lily  in  hot  acetic  acid,  also  in  alkaline  solutioas,  the  Utter 
then  turning  soon  yellow  and  retldish.     Pure  hcvSperidin,  as  presented 


1  StoflcUrt.  in  Phai-m.  Jonm,  x.  ( 1 8C9)2a3. 
9R.  Warington,  Pharm.  Jottru.  v.  (1875) 
S85. 


*  Btriehtt  tier  thnU^htn  Chtin*»cln^H  Or. ^11^ 
itcha/i  (1S7C)  26,  G85,  CM, 
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iiie  of  U8  by  Hoffinaiin,  darkeiLs  when  it  is  slmkeii  with  alcoliulic  per- 
chloride  of  iron^  and  turns  tlingy  blackish  lirown  wlien  t^t'ntly  \\' armed 
I  with  the  latter. 

Ile4i^l}eretin  forms  crystab^  melting  at  223"  C,  soluble  bfjth  in  alcohol 
[or  ether,  not  in  water;  they  taste  sweet.  They  ai"e  split  up  by  potash 
[in  PJiloroglucin  and  Hesperetw  acid,  C'"H'\1*. 

On  addition  of  ferric  chloride,  thin  .slices  of  the  peel  are  darkened, 
owing  probably   to  some   derivative   of  he^peridin,  or  to   hespcridin 
titselt 

The  name  hesperidiii  had  also  been  applied  to  }/eUoio  crystals 
[extracted  from  the  shaildock,  Cittas  tlcciimurm  L.,  the  tbied  flowers  of 
which  afford  about  2  per  cent,  of  that  substance.  It  is,  as  shown  in 
11870  by  E.  Hoffinann,  quite  flitierent  from  hesperidin  as  described  above; 
[he  calls  it  NarirHjln  and  assigns  to  it  the  fonnula  C^K^i Y' -\- M)}i\ 
[Naringin  is  readily  soluble  in  hot  water  or  in  alcohol,  not  in  ether  or 
f  chloroform.  lis  solutions  turn  brown  red  on  addition  of  ferric 
chloride. 

Lemon  juice,  some  of  the  characters  of  whieli  have  l>een  already 
tnoiici^d,  is  an  important  article  in  a  fiietetic  point  of  view,  lieing  largely 
leonKumed  on  shipboard  for  the  prevention  of  scurvy.  In  addition  to 
J  citric  acid  it  contains  ti  to  4  per  cent,  of  gum  and  sugar,  and  228  per 
I  cent  of  inorganic  salts,  of  which  acci^rding  to  8toddart  only  a  luinut-e 
[proportion  is  pota^ih.  Cossa^  on  the  other  hand,  who  has  recently 
[studied  the  products  of  the  lemon  tree  with  much  eare,  has  found  tliat 
ash  of  dried  lemon  juice  contains  54  per  cent,  of  potash,  besides  15 
*  cent,  of  phosphoric  acid. 

Stfjdilart  hfus  pointed  out  the  remarkaljlt-  tendency  of  citric  aciii  to 
undergo  decomposition,^  an<l  has  proved  that  in  lemons  kept  from 
I  February  to  July  this  acirl  generally  decreases  in  quantity,  at  tii*st 
[slowly,  bat  afterwards  rapidly,  until  at  the  end  of  the  pL-riud  it  entirely 
Iceaaes  to  exist,  having  been  al!  split  up  into  glucose  and  carl>onic  acid. 
!  At  the  same  time  tlie  sp.  gr.  of  tlie  juice  was  found  to  have  umlcrgone 
[tut  slight  diminution: — thus  it  was  1044  in  Febniary,  1041  in  May, 
'  and  1*027  in  July,  and  the  fruit  had  hardly  altered  in  appearance, 
Leuion  juice  may  with  some  precautions  be  kept  unimpaired  for  months 
lor  even  years.  Yet  it  is  capable  of  undergomg  fermentatiun  by  reason 
P©f  the  sugar,  gum,  and  albuminoid  matters  which  it  contains. 

Commerces-Lemons  are  chiefly  imported  from  Sicily,  to  a  smaller 

|ext4j:nt  fi*om  the  Riviera  of  Gentia  and  from  Spain.     From  the  published 

utatistics  of  trade,  in  whieli  lemons  are  classed  together  with  oranges 

[under  one  hea<b  it  appears  that  tliese  fruits  ai'e  being  imported  in 

^increasing  (|uantities.     The  value  of  the  shipments  to  the  United  King- 

iom  in   1872   (largely  exceeding  those   of  any  previous   vear)   was 

:  1,1 54,270.     Of  this  sum,  £986,796  represents  the  value  of  the  oranges 

ind  lemons  imported  from  Spain,  Portugab  the  Canary  Islands  ami 

[Azores;  £l5o,^1i0  the  shipments  of  tlie  same  fruit  from  Italy;  and 

fX3,«25  thuse  from  Malta. 

Of  concentrated  Uvioji  jmce  there  were  exported  in  1S77  from 
,Me.ssina  1,031,332  kilogrammes,  valued  at  2,44(3,990  lire.     The  vahie  of 

*  Oa:9eii^  Chhnka  lialhna,  ii.  (1872)385  ;        addetl  to  lemon  juice,  oxalic  acid  may  be 
/aurn.  qfChem.  fifof.  xi.  (1S73)  40^2.  detccied  in  the  mixture  after  a  few  tiays,  ia 

^istodiWt^a  siAtoment  that  if  iwtash  bo         not  supiwiicd  by  our  observatioua. 
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concentrated  lime  juice  exported  in  1 874  from  Montserrat  was  £3,390. 
From  Doioimca,  11,285  gallons,  value  £1,825,  were  shipped  in  1875. 

Uses — l^rnon  peel  is  used  in  medicine  solely  as  a  flavourinor 
ingredient.  FreBhly  prepared  lemon  juice  is  often  administered  with 
an  alkaline  bicarbr*nate  in  the  form  of  an  effervescing  draiight,  or  in  a 
free  state. 

Concentrated  lem&n  juice  is  imported  for  the  purpose  of  making 
citric  acid ;  it  is  derived  not  only  from  the  lemon,  but  also,  to  a  smaller 


extent^  from  the  lime  and  bergamot.     Liwf  juice  of  the  West  Indies  i.*^ 


chiefly  used  as  a  beverage ;  small  quantities  of  it  are  also  exported 
the  manufacture  of  citric  acid.  The  culture  of  Citma  Limeita  Ri 
the  livie,  was  introduced  in  Montserrat  in  1852 


Risso, 
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Emeu  Hal  Oil  or  Essence  of  Lmnon;  F.  Ea^ene^  «i# 
Citron;  G.  Citronendl. 


Botanical  Origin — Citrus  Limonwm  Risso  (see  p.  IH). 

History— 'The  chemists  of  the  Kith  century  were  well  acquainted 
with  the  method  of  extracting  essential  oils  by  distillation.  Besson  in 
hiB  work  L'art  et  moyen  parfaict  de  tirer  kiiyks  et  eaux  de  tone  medi- 
canient^  siinples  et  oleogineux,  published  at  Paris  in  1571,  mentions 
lernon-  (citron)  and  orange-peel  among  the  substances  subjected  to  this 
process,  Giovanni  Battista  Porta,^  a  learned  Neapolitan  writer, 
describes  the  method  t»f  preparing  Oleum  e.c  corticibus  Ciiri  to  consist 
in  removing  tlie  peel  of  the  fruit  with  a  rasp  and  distilling  it  so  com- 
minuted with  water  ;  and  adds  that  the  oils  of  leuion  and  orange  may 
be  obtained  in  the  same  mamior.  Essence  of  lemon  of  two  kindk 
namely  expressed  and  distilled,  was  sold  in  Paris  in  the  time  of  Pomet, 
1602. 

Production— Essential  oil  of  lemon  is  manufactured  in  Sicily,  nt 
Reggio  in  Calabria,  and  at  Men  tone  and  Nice  in  France.  , 

The  lemons  are  used  while  still  rather  green  and  unripe,  as  being  j 
richer  m  oil  than  when  quite  mature*     Only  the  siuall  and  irregular 
fruit,  such  as  is  not  worth  exporting,  is  employed  for  affording  the] 
essence. 

The  process  follow e<l  in  Sicily  and  Calabria  may  be  thus  described;'  | 
it  is  performed  in  the  months  of  November  and  December. 

The  workman  tirst  cuts  off  the  peel  in  tliree  thick  longitudinal  slices, 
leaving  the  central  pulp  of  a  three-cornered  shape  with  a  little  peel  ai 
either  end.  This  central  pulp  he  cuts  transversely  in  the  middle,  throw- 
ing it  on  one  side  and  the  pieces  of  peel  on  the  other.  The  latter  are 
allowed  to  remain  till  the  next  day  and  are  then  treated  tlniB  :■ — the 
workman  seated  holds  in  the  palm  of  his  left  hand  a  flattish  piece  of  fl 

(13  May  1872)  was  not  thst  of  the  motm* 


15Sa   18S. 

^Through  the  kindneaa  of  Signor  Mai- 
iAQdrino  of  Giompilieri  uearMe&aiua,  I  bod 
tiiA  pleasure  of  aeciag  how  the  esaencsti  ii 
nia^e.      Though    the    tiuiu  of  my   viait 


factare,  Si^or  M.  tent  for  one  of  bis  work* 
men,  and  having  procured  a  few  lemona,  i 
ftet  him  to  work  on  them  in  order  that  1 1 
might  have  ocular  demonatratioD  of  Hit' 
proceM. — D.  H. 
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^onge,  \ATapping  it  round  his  foro-finger.  With  the  ather  he  places  on 
ae  sponge  one  of  the  sHces  of  peel,  the  outer  surface  downwar^b,  and 
aen  presses  the  eest-side  (which  is  uppermost)  so  b^  to  give  it  for  the 
joment  a  convex  instead  of  a  concave  form.  The  vesicles  are  t!ius 
ruptured,  and  the  oil  which  issues  frojxi  them  is  received  in  the  sponge 
fitb  which  they  are  in  contact.     Four  or  five  squeezes  arc  all  the  wort- 

fWes  to  each  slice  of  peel,  which  done  he  throws  it  aside.  Though 
it  of  peel  has  attached  to  it  a  smaU  portion  of  pulp,  the  workman 
itrives  to  avoid  pressing  the  latter.  A3  the  sponge  gets  saturated 
tie  workman  wrings  it  forcibly,  receiving  its  contents  in  a  coarse 
rthen  bowl  provided  with  a  spout ;  in  this  rude  vessel,  which  is 
fcpable  of  holding  at  least  three  pints,  the  oil  separates  from  the  watery 
juid  which  accompanies  it  and  is  then  decanted. 
The  yield  is  stated  to  be  very  variable,  400  fruits  affording  9  to  14 
ices  of  essence.  The  prisms  of  pulp  and  the  exhausted  pieces  of 
peel  are  subniitted  to  pressure  in  order  to  extract  from  them  lemon 
juice,  and  are  said  to  be  also  subjected  to  distillation.  The  foregoing 
is  termed  the  sponge-pmcesa ;  it  is  also  applied  to  the  orange.  It 
appears  rude  and  wastefid,  but  when  honestly  performed  it  yields  an 
excellent  product. 

Essence  of  lemon  is  prepared  at  Mentonc  and  Nice  by  a  ditfercnt 

tethoA  The  object  being  to  set  free  and  to  collect  the  oil  contained  in 
le  vehicles  of  the  peel,  an  apparatus  is  employed,  which  may  be  thus 
sscribed  : — a  stout  saucer  or  shallow  basin  of  pewter,  about  8 J  inches 
,  diameter  with  a  lip  on  one  side  for  convenience  of  pouring.  Fixed 
in  the  bottom  of  this  saucer  are  a  number  of  stout,  sharp,  brass  pins, 
^tanding  up  about  lialf  an  inch  ;  the  centre  of  the  bottom  is  deepened 
^Bto  a  tube  about  an  inch  in  diameter  and  five  inches  in  length,  closed 
Hb  its  lower  end.  This  vessel,  which  is  called  an  ^tviclle  d  ^fiq^^er,  has 
^fcerefore  some  resemblance  to  a  shallow,  dish -shaped  funnel,  the  tube 
^K  which  is  closed  below. 

V    The  worknian  takes  a  lemon  in  the  Imnd,  and  rubs  it  over  the  sharp 

pins,  turning  it  round  so  that  the  oil- vessels  of  the  entire  surface  may 

J^e  punctured.     The  essential  oil  which  is  thus  liberated  is  received  in 

|ne  saucer  whence  it  flows  do^vn  into  the  tube  ;  and  as  this  latter 

oeconies  filled,  it  is  poured  into  another  vessel  tl)at  it  may  separate 

from  the  turbid  aqueous  liquid  that  accompanies  it.     It   is   finally 

filtered  and  is  then  known  as  Essence  de  Citron  an  zeste.     A  small 

^^ditional  produce  is  sometimes  obtained  by  immersing  the  scarified 

^knons  in  warm  water  and  separating  the  oil  which  floats  ofi' 

^    A  second  kind  of  essence  termed  Essence  de   Citron  distlllee  is 

obtained  by  rubbing  the  surface  of  fresh  lemons,  or  of  those  which 

tve  been  submitted  to  the  process  just  described,  on  a  coarse  grater  of 
ined  iron,  by  which  the  portion  of  pee!  richest  in  essential  oil  is 
uoved.  This  grated  peel  is  subjected  to  distillation  with  water,  and 
^Ids  a  colourless  essence  of  veiy  inferior  fragrance,  wliich  is  sold  at  a 
V  price, 

Description^ — The  oil  obtained  by  the  sponge  process  and  that  of 


I  For  fpecimena  of  tlie  KMtnct  au  ze^Ui 
1  of  the  £uencs  dUtUUt  of  guaranteed 
"Sty  ire  Imv'e  to  tbftnk  M.  MMecin^  dis- 


tiUer  of  essencca,  Men  tone  ;  and  Messrs.  G« 
Pannucio  e  Ugli,  for  an  authentic  samptB  of 
the  essence  made  by  the  apongo  proccaa  in 
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the  ^caelle  a  piqu^r  aru  inubilu  licjuids  of  a  faint  yellow  colour,  of  ex- 
(juisite  fragrajice  and  l>itterlsh  aromatic  ta8te. 

The  dirtereiit  speciiiiciLs  which  we  have  examined  are  readily  mis* 
cible  with  bisulphide  of  carbon,  but  dissolve  spariiiLdy  in  spirit  of  wine 
(0830).  An  erpial  weight  of  the  oil  and  of  spirit  of  wine  forms  a 
turbid  mixture.  No  peculiar  coloration  is  produced  by  mixture  with 
perchloride  of  iron. 

The  oik  are  dextrogjre^  but  differ  in  their  rotatory  power,  as  may  be 
illustrated  by  the  following  results,  \\hiclL  %ve  obtained  by  examin* 
ing  them  in  a  column  50  miUi metres  long  in  the  polaristrobometer  of 
Wild  The  oil  of  Signori  Panuccio,  due  to  the  sponge-proce^ss  (p. 
118,  note  2),  deviated  20'9^,  that  of  Monsieur  Medecin  (Essev^e  de 
Citron  aii  zeste)  obtained  by  the  beadle  it  piquet  deviated  33'4*  and 
his  distilled  oil  28  3'. 

Chemical  Composition — The  prevailing  portion  of  most  essential 
oils  of  the  AurantiaceLt  agrees  with  the  formula  C^^H**;  the  differ- 
ences which  they  exhibit  chieily  concern  their  optical  propertias, 
odour,  and  colour.  The  boiling  point  mostly  varices  from  al*out  170'' 
to  180'  C,  the  Hp.  gr.  between  0%S3  and' OSS.  These  oils  are  a 
mixture  of  isomeric  hydrocarbons,  and  also  contain  a  small  amount 
of  eymene,  C**"!!^*,  and  of  oxygenated  oik,  not  yet  well  known ; 
of  these  we  may  infer  the  presence  either  from  analytical  results 
or  simply  from  the  fact  that  the  crude  oils  are  altered  by  metallic 
sodium.  If  they  are  purifie*]  by  repeated  rectification  over  that 
metal,  they  are  tinally  no  longer  altered  by  it.  Oils  thus  puritied 
cease  to  posses.^  their  original  fragrance,  and  often  rci^emble  oil  of 
turpentine,  with  which  they  agree  in  composition  and  general 
chemical    behaviour. 

As  to  essential  oil  of  lemons,  its  chief  constituent  m  the  terpene,  C***ir*, 
which,  like  oil  of  turpentine,  easily  jdelds  crystals  of  terpin,  C^^H^'SOIF. 
There  is  further  present,  according  to  Tilden  (1879)  another  hydrc^- 
carbou,  C'*H'^  which  already  boils  at  100"  C,  whereas  the  foregoing 
boils  at  176"  C.  Lastly  a  small  amount  of  cymene  and  of  a  compound 
acetic  ether,  C^ff*0(C**ff'0),  would  appear  to  occur  also  in  oil  of 
lemons.  The  cruile  oil  of  lemons  already  yields  the  crystalline  com- 
pound (?*IP*'  +  2HC1,  when  saturated  with  anhydrous  hydrochloric  gas, 
whereas  by  the  same  treatment  c^il  of  turpentine  affords  the  solid  com- 
pound C'W'^  +  HCl 

Essential  oil  of  lemons  (not  the  distilled)  when  long  kept  dep«:»«its 
a  greasy  mass,  from  which  we  have  obtained  small  crystals  apparentU* 
of  Bergaptene  (p.  123). 

Commerce — ^ Essence  of  lemons  is  shipped  chiefly  from  Me^SBina 
and  Palermo,  packed  in  copper  bottles  called  in  Italian  raTtiiere  and  by 
English  druggists  ''jar8"  holding  25  to  50  kilo,  or  more  ;  sometimea  in 
tinDottlea  of  smaller  size.  The  quantity  of  essences  of  lemon,  orange 
and  bergamot  exp»orted  from  Sicily  in  1871  was  368,800  lb,,  valued  at 
£144,520,  of  which  about  two-thirds  were  shipped  to  England/     In 


I 


a 


I 


tkeir  esUblishmetit  at  Reggio.     We  have  *  Consul  DemilB,  On  tJie  Commetnt^  df,  <gf 

•Ito  Jwid  »  smAll  quantity  prepure^l  by  the  Sicily  in  1869,1870,  1871.     (RtjtorU  from 

icudU  by  ancj  of  ourRelvea  near  MentoDi^,  H.M,  ContuU,  Na  4.  1873. 
l6fchJunel872,— a  H. 
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1h77   the  export  of  these  essential   oils  froio    Messina   niaoiintod    to 
1 300,948  kilograinincs,  valued  at  a,KK),rNiO  lire. 

Uses— Essence  of  lemon  is  used  in  perfumery,  and  m  a  flavouring 
f  ingredient ;  and  though  much  sold  by  Llruggists  is  scarcely  employed 
fin  medicine. 

Adulteration — Few  tlrugs  are  more  rarely  to  be  found  in  a  state 
of  purity  than  asscnce  of  lemon.  In  fact  it  is  stated  tliat  almost  all 
that  come8  into  the  market  is  more  or  le.ss  tliluted  with  oil  of  turpen- 
tine or  with  the  cheaper  dlatllh'd  oil  of  lemons.  Manufacturers  of  the 
essence  complain  that  the  deinan<l  for  a  cheap  article  forces  them  to 
this  fakification  of  their  product 


OLEUM  BERGAMOTTiqE. 

\  Oleum  Be njamii  ;  Essence  or  Eifsentlal  Oil  of  Banjamot ;  F.  Esacnce 
de  Beiyainotte ;  G.  BergaitvoftdL 

Botanical  Origin — Cltni^  Benjauuu  var,  indgaris  Risso  et 
rpoiteau/  a  small  tree  closely  resembling  in  liowers  and  foliage  the 
]  Bitter  Orange.  Its  fruit  is  2 J  to  3  inches  m  diameter,  nearly  spherical, 
[or  slightly  pear-shaped^  fre(|uently  crowned  by  the  persistent  style  ;  it 
\ls  of  a  pale  golden  yellow  like  a  lemon,-  with  the  peel  smooth  an<l  thin, 
[abounding  in  essential  oil  of  a  peculiar  fragrance  ;  the  pulp  is  pale 

rcllowish    green,   of  a   bitterish    taste,  and   far    les.s  acid   than   that 

>f  the  lemorL 

The  tree  is  cultivated  at  Reggio  in  Calabria,  and  is  unknown  in  a 

M^ld  state. 

History — The  bergamot  is  one   of   the   cultivated   foriuB    which 

>und  in  the  genus  CifntH,  and  whicli  constitute  the   innumerable 

rieties  of  the  orange,  temon  and  citron.     Whether  it  is  most  nearly 

related  to  the  lemon  or  to  the  orange  is  a  point  discussed  a,s  early  aa 

the  beginning  of  the  last  century.     Oallesio^  remarks  that  it  so  evi- 

!  dently  c<;)mbinevS  the  characters  of  the  two  that  it  should  be  regarded 

as  a   hybrid  between   them.      The   l>ergamot   flrst  appeared    in    the 

latter  part  of  the  17th  century.     It  is  not  mentioned  in  the  grand 

work  on  orange  trees  of  Ferrari,*  published  at  Rome  in  1646,  nor  in 

the  treatise  ot  Commelyn'*  {1070),  nor  in    the   writings    of    Lanzoni 

(ICOO),**  or  La  Quintinie  (1602)J     So  far  as  we  know,  it  is  first  noticed 

in  a  little  book  called  Le  Farfiimeitr  Francois,  printed  at  Lyons  in 

l<i93.     The  author  who  calls  himself  Le  Sleut*  Burhe,  jxtrfurneur,  says 

^liat  the  Essence  de  Cedra  on  Bertja-motfe  is  obtained  from  the  fruits 

^^  a  lemon-tree  which  has  been  grafted  on  the  stem  of  a  bergamot 

lAi  ^^"'^wV*  naturtlk  de»  OranfferB,  Paris, 
7^^^  p.  111.  tab.  53.  or  the  same  work. 
^^  edition,  by  Dtibr«ua,  1873.  p.  82. 
*^  accept  the  nuime  given  by  these 
[  l^t-bora  for  the  Rake  of  convenience  and 
^^niteiie«».  and  not  l^ecauae  we  concur 
1^  their  opinion  that  the  Bergamot  de- 
"^*>'ea  to  be  ranked  u&  a  distinct  botanical 


'  Fig.  in  Bentley  and  Trimen,  Mfd, 
PianU,  part  31. 

»  TniU^  du  atruj!,  ISII.   118, 

^  He^ficrkieA^  deu  de  maloriim,  aureonim 
adtura  tt  uhu. 

*  NeJttriaHtze  He^perkled,Ain&ietd.  1676. 
fol  (an  English  translation  in  16S3). 

®  CUrvfo'flfu  Ferrari  iP,  1690, 

^  InMrvcHon  pour  Us  Jai-dins  ftaitier^... 
avec  un  IraHi  dr»  Orarnjer/t,  cd,  2,  1692. 
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pear ;    he  adds  that  it  is  got  by 


in    a 


bottle 


or 


stjueezmg 
globe    lar^e  enough 


tnall   bits  of   the   peel 


to   allow   the 


with    the    fingers 
hand  to  enter. 

Volkamer  of  Nuremberg,  who  produced  a  fine  work  on  the  Citron 
tribe  in  1708,  has  a  chapter  on  the  Limon  Berffamotta,  which  he 
describes  as  gloria  liiiwnwm  etjriictits  inter  omnes  noh'dissimus.  He 
states  that  the  Italians  prepare  from  it  the  finest  essences,  which  are 
sold  at  a  high  price.^ 

But,  QM  shown  by  ojie  *»f  usr  the  essential  oil  of  bergamot  had 
already,  in  1C88,  a  place  among  the  stores  of  an  apothecary  of  the 
German  town  of  Giessen. 

The  name  Bergamotta  was  originally  applied  Uy  a  large  kind  of 
pear,  called  in  TurkLsh  "  beg-^rm{tdi/'  i.e.  princess  pear,^ 

Production — The  bergamot  is  cultivated  at  Reggio,  on  low  ground 
near  the  sea,  and  in  the  adjacent  \allages.  The  trees  are  often  inter* 
mixed  with  lemon  and  orange  trees,  and  the  soil  is  well  irrigated  and 
cropped  with  vegetables. 

The  essential  oil  (Olenm  Beryam^fim)  is  obtained  from  the  full- 
grown  but  still  unripe  and  more  or  less  green  fruits,  gathered  in  the 
months  of  November  and  December.  They  are  richer  m  oil  than  ^,ny 
one  of  the  allied  fruits.  It  was  formerly  made  like  that  of  lemon  by 
the  sponge-process,  but  during  the  last  20  years  this  method  has  been 
generally  superseded  by  the  introduction  of  a  special  machine  for  the 
extraction  of  the  essential  oil.  In  this  machine  the  fruits  are  placed  in 
a  strong,  saucer-like,  metallic  disli,  about  10  inches  in  diameter,  having 
in  the  centre  a  raised  opening  which  with  the  outer  edge  forms  a 
broad  groove  or  channel ;  the  dish  is  fitted  with  a  cover  of  similajr 
form.  The  inner  surface  both  of  the  dish  and  cover  is  rendered  rough 
bv  a  series  of  narrow,  radiating  metal  ridges  of  blades  which  are 
aoout  J  of  an  inch  high  and  resemble  the  backs  of  knifes.  The  dish  is 
also  furnished  with  some  small  npcaiings  U)  allow  of  the  outflow  of 
essential  oil ;  and  both  dish  and  cover  are  arranged  in  a  metallic  cylin* 
der,  placed  over  a  vessel  to  receive  tlie  oil  By  a  simple  arrangement 
of  cog-wheels  moved  by  a  handle,  the  cover,  which  is  %^ery  hea^^,  is 
made  to  revolve  rapidly  over  the  dish,  and  the  fruit  lying  in  the  groove 
between  the  two  is  carried  round,  and  at  the  same  time  is  subjected  to 
the  action  of  the  sharp  ridges,  which,  rupturing  the  oil-vesseb,  cause 
the  essence  to  escape,  and  set  it  free  to  flow  out  by  the  small  openings 
in  the  bottom  of  the  dish.  The  fruits  are  placed  in  the  machine,  6,  S, 
or  more  at  a  time,  according  to  their  size,  and  subjected  to  the  rotatory 
action  above  described  for  about  half  a  minut^»  when  the  machine  is 
stopped,  they  are  removed,  and  fresh  ones  substituted.  Alx»ut  7»000 
fruits  can  thus  be  worked  in  one  of  these  machines  in  a  day.  The 
yield  of  oil  is  said  to  be  similar  to  that  of  lemon,  namely  2^  to  5  ounces 
from  100  fruits. 

Essence  of  bergamot  made  by  the  uiachiue  is  of  a  greener  tint  than 
that  obtained  by  the  old  sponge*process.     During  some  weeks  after 


*  Ilt^perides  Norimlm'genHi^  1713*  Uh,  3, 
cup.  26.  uid  p.   156  b,     (We  quote  irotn 

Jhe  lAtin  aiitiou, ) 

*  Fi  ackf gttr,  DocumtnU  xur  GtadikkU  der 
PiutrifvKir,  llalle,  1876.  72. 


I 

■ 


*  iDformation,  for  wl^oh  I  am  iiidebtod 
to  Dr.  Rice,— The  name  bag  no  referenct 
to  the  town  of  B«rganio,  wliero  bergunot* 
CAonot  succeed . — F.  A .  F. 
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extraction  it  gradually  deposits  a  quantity   of  white   greasy  matter 
"Tjergaptene),  which,  after  having  l^een  exhausted  as  much  as  possible 
►y  pressure,  is  finally  subjected  to  distillation  with  water  in  order  to 
separate  the  essential  oil  it  still  contains. 

The  fi'uits  from  which  the  essence  has  been  extracted  are  submitt'ed 
to  pre^ure,  and  the  juice,  which  is  much  inferior  in  acidity  U^  lemon 
juice,  is  concentrated  and  sold  for  the  manufacture  of  citric  acid. 
Finally,  the  residue  from  which  both  essence  and  juice  have  been 
removed,  is  consumed  as  food  by  oxen. 

Description  ^ — ^Easential  oil  of  bergamot  is  a  thin  and  mobile  fluid 

f  pei.*uliar  and  very  fragnant  odour,  Ijitterish  ta'ste,  and  slightly  acid 

eaction.     It  has  a  pale  greenish  yellow  tint,  due  to  traces  of  chloro- 

phyll»  as  may  be  shown  by  the  spectroscope,     lis  sp.  gr.  is  086  to  0'88 ; 

its  boiling  point  varies  from  IBS'*  to  195*"  C 

The  oil  is  miscible  with  spirit  of  wine  (0'83  sp.  gr.),  absolute  alcoliol, 
as  well  as  with  crystal lizal)le  acetic  acid.  E^our  parts  dissolve  clearly 
one  part  of  bisulphide  of  carbon,  but  thti  solution  becomes  turbid  if  a 

i larger  proportion  of  the  latter  is  added.  Bisulphide  of  carbon  itself 
b  incapable  of  dissolving  clearly  any  appreciable  quantity  of  the  oil 
Apiixture  of  10  drops  of  the  oil,  50  drops  of  bisidphide  of  carbon  and 
pib  of  strong  sulphuric  acid  has  an  intense  yellow  hue.  Perchloride  of 
BroJi  imparts  to  bergamot  oil  dissolved  in  alcohol  a  dingy  brown 
colour. 
Panuccio's  oil  of  l>ergamot  examined  in  the  same  way  as  that  of 
lemon  (p.  120)  deviates  T"  to  the  right,  and  has  therefore  a  dextrogyre 
power  very  inferior  t*j  that  of  other  oils  of  the  same  class.^  Biit  it 
Tobably  varies  in  this  respect,  for  commercial  specimens  whicli  we 
fudged  to  be  of  good  quality  deviated  from  6  8**  to  10'4'*  to  the  right. 

Chemical  Composition — If  essential  oil  of  bergamot  is  submitted 

to  rectification,  the  portions  that  successively  distill  over  do  not  accord 

in  rotatory  power  or  in  boiling  point,  a  fact  which  proves  it  to  be  a 

mixture  of  several  oils,  as  is  further  confirmed  by  analysis.     It  appears 

to  consist  of  hydrocarbons,  C'"H'*,  and  their  hydrates,  neither  of  wliich 

have  as  yet  been  satisfactorily  isolated.     Oil  of  bergamot,  like  that  of 

turpentine,  yields  crystals  of  the  composition  C*H^''  +  '3H^0,  if  8  parts 

B.re  allowed  to  stand  some  weeks  with  1  part  of  spirit  of  wine,  2  of 

J  trie  acid  (sp.  gr.  1*2)  and  10  of  water,  the  mixture  being  frequently 

haken.     No  solid  compound  is  produced  by  saturating  the  oil  with 

lydrovis  hydrochloric  gas. 

The  greasy  matter  that  is  deposited  from  oil  of  bergamot  soon  after 

ta   extraction,  and  in   smaU   quantity  is  often  noticealdc  in   that  of 

jmnerce,  is  called  Berif(q)tet}e  or  Bargamot  Cartiphor.     We  have  ob- 

,ed  it  in  fine,  white,  acicular  crystal,  neutral  and  inodorous,  by 

solution  in  spirit  of  wine.     Its  composition  according  to  the 

of  Mulder  (1S37)  and  of  Ohnie  (1839)  answers  to  the  formula 

\  which  in  our  opmion  requires  further  investigation.     Crystal- 

bergaptene    is    abundantly    soluble    in    chloroform,    ether,    or 


^bftrsctcni  are   taken  from  soma 
f  Bergamot  preseated  to  one  of  us 
1972)  a«  a  type-sample  by  Me^ara. 
^.  pMmcciott  figli,  nukuufacturersof  eadenceB 


lit  Keggio  {LDd  abo  large  cultiv-ftlorB  of  the 
bergamot  orange. 

^  See  however  Oleum  Xrroli,  p,  127. 
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hLsiilphifie  ipf  carliun;  the  alcoholic  soliiti<^^>ii  is  nut  aik^ed   b}"  ferric 

Conimerce — Essence  of  bergaiiiot,  a.s  it  is  always  termed  in  trade» 
in  chierty  .'^Ijipped  from  MeHsina  and  Palernio  in  the  same  kind  of  bt»ttles 
a8  are  used  fur  essence  of  lemon. 

Uses^Mnch  einployed  in  periiiniery*  bnt  in  medicine  only  occa- 
sionally for  tlie  sake  of  imparting  an  agreeable  odour  to  ointments. 

Adulteration — Essence  of  Iverganiot,  like  that  of  lemon,  is  exten- 
sively and  syst<?matically  adidterated,  and  Xi^ry  little  is  sent  into  the 
market  entirely  pure.  It  is  often  mixed  with  oil  oi'  turpentine,  but  a 
tiner  adulteration  is  to  dilute  it  with  L-ssential  oil  of  the  leaves  or  with 
that  obtained  by  distillation  of  the  peel  or  of  the  residual  fruits.  Some 
has  of  late  been  adulterated  with  petrok^um. 

The  optical  prop^erties,  a.s  already  mentioned,  may  atibrd  some  assist- 
ance in  detecting  fraudulent  adiiuxtures,  though  as  reganls  oil  of  tur- 
pentine it  mnst  be  borne  in  mind  that  there  are  Ifrogj/tr  as  well  as 
tlvxlrogyre  varieties.  This  latter  oil  and  likewise  that  of  lemon  is  less 
soluble  in  spirit  of  wine  than  that  of  Ijergamot. 
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BHit^i'  ih-itiuje  Pill ;  F.  Erorce  on  Zedes  irOtVHtjt'S  amires; 
G.  Poll le mitzciwcha lis. 

Botanical  Origin — Citrus  mtlgarin  Risso  (C,  Aarantiitm  var.  « 
ainant  Linn.,  L\  Bitjfinirlta  Dnhamel), 

The   Bitter  or  Seville   or   Bigarade   Orange,  Blgaradier^  of   thei 
French,  is  a  small  tree  ext^^nsively  cidtivated  in  tlie  wanner  parts  uf  ' 
the    Mediterranean   region,  especially  in    Spain,  and   existing   under 
many  varieties. 

Northern    Lidia   is  th«'    native  conntry  of   the    orange    tree.       In 
Gurhwal,  Sikkim,  and  Kha^sia  tliere  occurs  a  wild  orange  which  is 
the   supposed    parent  of   the   cidtivated    orange,   whether   Sweet   or  m 
Bitten  ■ 

The  Bitt-er  Orange  reprodneeii  itself  from  seed,  and  is  regarded,  at 
least  by  cultivators,  as  «|ui te  distinct  from  the  Sweet  Orange,  from  which 
however  it  cannot  be  distinguished  V>y  any  iuiportant  botanical  char- 
acters. Generally  speaking,  it  flitfers  froui  the  latter  in  having  the 
fruit  rugged  on  the  surface,  of  a  more  deep  or  re ddisli- orange  hue, 
with  the  pulp  very  sour  and  bitter.  The  peel,  as  %vell  as  the  flowers 
and  leaves^  are  more  aromatic  than  the  corresponding  parts  of  the 
Sweet  Orange,  and  the  petiole  is  more  broadly  winged. 

History — The   orange   was  unknown  to  the  ancient  Greekj^  and 
Romanes;  and  its  introduetion  ki  Europe  is  due  to  the  Arabs,  who, 
according  to  Gallesio,-  appear  to  have  established  the  tree  first  in  Eastern 
Africa,  Arabia,  and  Syria,  whence  it  was  gradually  conveyed  to  Italy,  ^ 
Sicily,  and  Spain.     In  the  opinion  of  the  writer  ju.st  quoted,  the  bitter  fl 
orange  was  certainly  known  at  the  commencement  of  the  10th  centiiry 


'  From  the  Biuqiie   "bizarra-^  =  beard 
(Rice,  Xew  Ifcmedie^f  187S.  231),  or  from 


the  Sanakrit  Bijoari  (7). 
«  Traiii  du  CUrm,  Pari8»  1811 
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to  the  Arabian  physicians,  one  of  %vhr)m,  Avncenna^'  employed  its  juice 

in  medicine. 

There  is  strong  evidence  to  .show  tliat  the  orange  first  eiiltivatorl  in 

Europe  was  the  Bitter  Orange  or  EUjantde,  The  orange  tree  at  Rome, 
I  said  to  have  been  planted  by  St.  Dominic  about  A.D.  1200,  and  whidi 
I  still  exists  at  the  monastery  of  St  Sabina,  bears  a  hlitei*  fruit;  and  tlic 

ancient  trees  standing  in  the  garden  rjf  the  Alcazar  at  Seville  are  also 
[of  this  variety.  Finally,  the  oranges  of  Syria  (Hh  inJIgnus  Orenges 
I  nuy}CHi*(tti)  described  by  Jacques  de  Vitri,  Bishop  of  Aeon  {oIk  A,D. 

1214)  were  aruli  fieu  iX)'}tt!ci  Hajiorif^.^ 

The  Sweet  Orange  began  t<3  be  cultivated  about  the  middle  of  the 

15th  century,  having  been  introduced  f^om  the  East  by  the  Purtiiguese. 

It  has  probably  long  existed  in  Southern  China,  an*l  may  have  been 
?n  thence  to  India.     In  the  latter  country  tliere  are  hnt  few  clis- 

tricts  in  which  its  cultivation  is  successful,  and  the  Bitter  Orange  ls 

hardly  knowxi  at  alL    The  name  it  has  long  burne  of  Chim*^  or  Poriiujal 

Oi\ni4je  indicates  what  has  been  the  usual  opinion  as  to  its  origin.     It 

probably  alludes  more  exactly  to  a  superior  variety  brought  about  ItJ^O 
I  from  Cliina  to  Portugal:* 

One  of  the  first  importations  of  oranges  into  England  occurred  in 
[jLD.  1290,  in  which  year  a  Spanish  ship  came  to  Portsmouth,  of  th*.' 

cargo  of  which  the  queen  of  Edward  L  bought  one  frail  of  Seville  figs, 

one  of  rasins  or  grapes,  one  bale  of  dates,  230  pomegranates,  15  citrons, 
land  7  orange's  ('' ]K)niii  th  orenf//*).^ 

Description— The  Bitter  Orange  known  in  London  as  the  Sevllhi 
1  Omnge  is  a  globular  fruit,  resembling  in  size,  form,  and  structure  the 
common  Sweet  Orange,  l>ut  havijig  the  peel  much  rougher,  and  when 
mature  of  a  somewhat  deeper  hue.  The  pulp  of  the  fruit  is  tilled  with 
an  acid  bitter  juice.  The  ripe  fruit  is  imported  into  Lonilon;  the  peel 
is  removed  from  it  with  a  sliarp  knife  in  one  long  spiral  strip,  and 
quickly  dried,  or  it  is  sold  in  the  fresh  state.  It  is  the  more  esteeu^ed 
when  cut  thin^  so  a.s  to  mclude  as  little  as  possible  of  the  white  inner 
layer. 

Well-dried  orange  peel  should  lie  externally  of  a  bright  tint  and 
white  on  its  inner  surface;  it  should  have  a  grateful  aromatic  smell 
and  bitter  taste.  The  peel  is  also  largely  imported  into  London  ready 
lined,  especially  fi'om  Malta.  We  have  observed  it  from  this  latter 
place  of  three  qualities,  namely  in  elliptic  pieces  or  quarters,  in  broad 
curled  strips,  and  lastly  a  very  superior  kind,  almost  wholly  free  from 
white  35e8t,  in  strips  less  than  ^  of  an  inch  in  width,  cut  apparently  by  a 
chine.  Such  needless  subdivision  as  this  last  has  uudergone  must 
itly  favour  an  alteration  and  waste  of  the  essential  oil.  Foreign- 
iried  orange  peel  fetches  a  lower  price  than  that  dried  in  England. 
Microscopic  Structure — Tliere  is  no  ditlerence  Ijetween  the  tissues 
I  of  this  tlrug  and  those  of  lemon  peel 


'  Opf^i^  ed,  Valmsi  1504,  lib.  v.  «am*  1. 

tn^cL  9.  p.  2SS.— 'fne  paagage,  wbiuh  is  the 

foUtJwitig,    feeeniB    rather  iouoocliiaive  :— 

'«.   .  iucci  Acvtf »4it4itis  citri  et  BQcci  iK}(?tofti- 

i  t^ttJi  citnuiguU/' 

2  Vitriaco,  llitt.  orient,  d  w^chtnit.  1597, 


^  lleiictf  the  Dutch  Shtaajmppfl  or  Apprl- 
aiitu  ftcd  the  Uemiait  ApfelMnt. 

^  Gooze,  BtUratj  zur  Kninttiiitfi  tier  Oran* 
ffengt^iyic/iJief  Hamburg,  1874,29. 

*  Manners  and  liounfihold  Kxpemtm  of 
Enrjfand  in  tfte  VStk  and  15/A  mduntm. 
Loud.  (RoxtvargUe  Clul>)  1841.  xlviij. 
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Chemical  Composition — The  essential  oil  t-o  which  the  peel  of  the 
orange  owes  its  fragrant  odour,  ia  a  distinet  article  of  commerce,  and 
will  be  noticed  hereafter  under  a  separate  head.  The  other  const! tiienti 
of  the  peel  probably  agree  with  those  of  lemon  peel*  The  substance 
mentioned  imder  the  name  of  IIe&^}€}ndm  (p.  116)  particularly  abounds 
in  unripe  bitter  orangea. 

Uses — Bitter  orange  peel  is  much  used  in  medicine  as  an  aromatic 
tonic 

OLEUM    NEEOLI, 

Olenm  Aurantii  jlortim  ;  Oil  or  Essence  of  Nevol! :  F.  Emence  de 
Niroli;  G,  JS^eroUoL 

Botanical  Origin — Cltrufi  ridgari^^imo.     (Seepage  124-.) 

History — Porta,  the  Italian  philosopher  of  the  16th  century  referred 
h^  (p.  118),  was  acquainted  with  the  volatile  oil  of  the  flowers  of 
the  citron  tribe  ("  Oleum  ex  citnoru7n  Jforihas")^  which  he  obtained 
by  the  usual  proct^ss  of  distillation,  and  describes  a^  possessing  the 
most  exquisite  fragrance.  That  distilled  from  orange  flowers  ac- 
quired a  century  later  (1G75-1G85)  the  name  of  Essence  of  Neroli 
from  Anne-Marie  de  !a  Tremoille-Noirmoiitier,  second  wife  of  Flavio 
Orsini,  Juke  of  Bracciano  and  prince  of  Nerola  or  Neroli  This 
lady  employed  it  for  the  perfuming  of  gloves,  hence  called  in  Italy 
Gnanti  di  KerolV  It  was  known  in  Paris  to  Pomet,  who  says'*  the 
perfumers  have  given  it  the  name  of  NfvoU,  and  that  it  is  made  in 
Rome  and  in  Provence. 

Production — Oil  of  Neroli  is  prepared  from  the  fresh  flowers  of  the  | 
Bigarade  or  Bitter  Orange  by  the  ordinary  process  of  distillation  with  ] 
water,  conducted  in  small  copper  stills.  The  flowers  of  all  the  allied  ' 
plants  are  far  leas  aromatic.  The  water  which  distills  over  with  the 
oil  constitutes,  after  the  removal  of  the  latter  from  its  surface,  th»| 
Orange  Flotver  Wafer  (Aqun  (Uiraiitii  jfarurn  vel  Aqua  Napf^mf  ofj 
commerce.  The  manufacture  is  carried  on  chiefly  in  the  south  dtl 
Fi^ice  at  Grass*?,  Cannes,  and  Nice.  The  yield  is  about  OG  to  0*7  per  I 
cent,  of  oil  from  fresh  flowers,  as  stated  by  Poiteau  et  Risso.*  Tbej 
flowers  of  the  sweet  orange  afltjrd  l>ut  half  that  amount  of  oil 

Description  and  Chemical  Composition — Oil  of  Neroli  as  found  I 
in  commerce  is  seldom  pure,  for  it  generally  coutainB  an  admixture  ofj 
the  essential  oil  of  orange-leaf  called  Eamnce  of  Petit  Grain. 

By  the  kind  a^istauce  of  Mr.  F.  G.  Warrick  of  Nice,  we  have] 
obtained  a  sample  of  Bigarade  Neroli  of  guaranteed  purity,  to  which] 
the  following  observations  relate.  It  is  of  a  brownish  hue,  most] 
fragrant  odour,  bittertsh  aromatic  taste,  and  is  neutral  to  test-paper.  I 
Its  sp.  gr.  at  11**  C,  is  0*889.  When  mixed  with  alcohol  it  displays  al 
bright  violet  fluorescence,  quite  distinct  from  the  blue  fluorescence  of  a  : 


1  MenftgiOf  Origini  delta  Lingua  Italiatm, 
1685;  l>kt  d^  }Wi»t>«jr.  Pana.  vi.  (1771 » 
178.  -The  town  of  NeroU  is  about  Idmiles 
north  of  Tivoli. 

^Hhioire  des  I>ro>ju^4,  1094  234.  H, 


*Kaph^    or     NAphore  —  ikccordinj^    to! 
Poiteau  et  Riasn,  i/iVf.  ^Vrtl,  des  Ortmf^tnJ 
1873.  211,  thewi  namea  i>erhApt  < 
in  Languedoc* 

*  L.r.  211. 
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tfoti  of  quininu  In  oil  of  Neroll  the  pheuouienon  may  be  shown 
distinctly  by  pouring  a  little  spirit  of  wine  on  to  the  surface  of 
Ei  es-scntial  oil,  au'l  causing  the  liquid  to  gently  undulate.  The  oil  i.** 
^it  turbidJy  miseible  with  bisulphide  of  carbon.  It  assumes  a  very 
mre,  intense^  and  permanent  crimson  hue  if  shaken  with  a  saturated 
>lution  of  bisuJphide  uf  sodium.  Examined  in  a  column  of  100  mm. 
re  observed  th«  uil  Ui  deviate  the  ray  uf  polarized  light  G""  to  the 
■ight 

Subjected  to  distillation,  the  latger  part  of  the  oil  pass^  over  at 
1B5*-195*  Q  I  we  found  this  portion  to  be  colourless,  yet  to  display  in  a 
irked  manner  the  violet  tluoresceuce  and  also  to  retain  the  odour  of 
be  original  oil.  The  portion  remaining  in  the  retort  was  mixed  with 
PZbout  the  same  Volume  of  alcohol  (90  per  cent.)  and  some  drops  of 
"rater  added,  yet  not  sufficient  to  occasion  turbidity.  A  very  .^nudl 
lount  of  the  crystalline  KewH  Caniphtn'  then  uiade  its  appearance, 
loating  on  the  surface  of  the  liquic! ;  by  re-wolntion  in  boiling  alcoliol 
was  obtained  in  crystals  of  rather  indistinct  form.  The  re-distilled 
111  gave  no  camphor  what-ev^er. 

Neroli  Camphor  was  flrst  noticed  by  Boullay  in  1828.  According 
our  observations  it  ^Is  a  neutral,  inodorous,  tasteless  substance, 
alible  at  Bo''  C,  and  forming  on  cooling  a  crystalline  mass.  The 
n'stallizatinn  should  lie  effected  by  cooling  the  hot  alcoholic  solution, 
lo  good  crystals  being  obtainable  by  slow  evaporation  or  by  aublima- 
fton.  The  produce  was  L»xtremely  small,  about  GO  grammes  of  oil 
MTing  yielded  not  more  than  0*1  gramme.  Perhaps  this  scantiness  of 
broduce  was  due  to  the  oil  being  a  year  and  a  half  ohl,  for  according  to 
rlisson*  the  camphor  diminishes  the  longer  the  oil  is  kept*  We  were 
inable  to  obtain  any  similar  substance  from  the  oils  of  VK-rgaraot,  petit 
gr&in^  or  orange  peel 

Orange  Movjer  Wate7*  is  a  considerable  article  of  manufacture 
among  the  distillers  of  essential  oils  in  the  south  of  Europe,  and  is 
imported  thence  for  use  in  pharmacy.  According  to  BouUa}^  it  Is 
frequently  acid  to  litmus  when  first  made, — is  better  if  distilled  in 
sm&U  than  in  large  quantities,  and  if  made  from  the  petals  per  se, 
rather  than  from  the  entire  Howers.  He  also  states  that  only  2  lb.  of 
water  should  be  drawn  from  1  lb.  of  Howers,  or  3  IK  if  petals  alone  are 
plaeed  in  the  still.  As  met  with  in  commerce,  orange  Mower  water  is 
colourless  or  of  a  faintly  greenish  yellow  tinge,  almost  perfectly  trans- 
parent^ with  a  delicious  orlour  and  a  bitter  taste.  Acidulated  with 
nitric  acid,  it  acquires  a  pinki.sh  hue  more  or  less  intense,  which  dis- 
appears on  saturation  by  an  alkali. 

Uses — Oil  of  Neroli  is  consumed  almost  exclusively  in  perfumery. 
Orange  flower  water  is  frequently  used  in  medicine  to  give  a  pleasant 
i>«iour  to  mixtures  and  lotions. 

Adulteration — The    large  variation   in  value  of  oil  of  Neroli  as 

• !  ' \\n  by  price'Currents '  inducates  a  great  diversity  of  quality.     Besides 

Uiiag  VQTy  commonly  mixed,  as  already  stated,  with  the  distilled  oil  of 

>  Jcurn,  ih  Pharm.  -xi.  (1 82^)  J  52.  *  Thus  in  the  price-liat  of  a  firm  at  G rasse, 

•  Yet  we  extracted  it  fTom  am  old  sample  Keroli  is  quoted  aa  of  four  oualitica,    the 

UboUed  ^*  E^unce    di   X^roli   Porhtffat—  lowest  or  "commerciar  being  lets  thMih*lf 

3Ufu,**  the  price  of  the  fiiiett* 
»  BtUiaindeFharm,  I  (1800)  3^7  341. 
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the  lea%'Os  (Essence  de  Petit  Grain),^  it  ia  sometimes  reduced  by  addition 
of  the  les8  fragrant  oil  obtained  from  the  flowers  of  the  Portugal  or 
Sweet  Orange.  In  some  of  these  adulterations  we  muwt  conclude  that 
orange  flower  water  participate :  inetallic  contamination  of  the  latter 
is  not  unknown. 


Other  Products  of  the  genus  Citrus- 


ob-f 


Essence  or  Essential  Oil  of  Petit  Grain — ^was  originally 
tained  by  subjecting  little  immature  oranges  to  dii^tillation  (Pomet — 
lGi)2);  but  it  is  now  produced,  and  to  a  large  extent,  by  distillation  of 
the  lea\  es  and  shoot«  either  of  the  Bigaraile  or  Bitter  Orange,  or  of  the 
Portugal  or  Sweet  Orange*  The  essence  of  the  former  is  by  far  the 
more  fragrant,  and  commands  double  the  price.  Poiteau  anrl  Risso*| 
state  that  the  leaves  of  tlie  Brigaradier  with  liitter  fruit  are  by  far  the 
richest  in  essential  oil  among  all  tlie  allied  leaves;  they  are  obtainetl  in 
the  lemon-growing  districts  of  the  Metliterranean  where  the  essence  is . 
manufactured.  Lemon-trees  being  mostly  graft-ed  on  orange *stocksJ 
the  latter  during  the  summer  put  forth  shoots,  which  are  alhiwed  Ur 
grow  till  they  are  often  sonie  feet  in  length.  The  cultivator  then  cuta 
them  off,  binds  them  in  buntOes,  and  conveys  them  to  the  distiller  of 
Petit  Grain,  The  strongest  shoots  are  freijucntly  reser\T^d  for  walking- i 
sticks.  The  leaves  of  the  two  sorts  of  orange  are  ea^sily  distinguished  ( 
by  their  smell  when  crushed.  Essence  of  Petit  Grain,  which  in  oiour 
has  a  certain  resemblance  to  Neroli,  is  used  in  perfumery  and  especially 
in  tlie  jjKinufacture  of  Eau  de  Cologne. 

According  to  Oladstone  (1804)  it  consists  mainly  of  a  liydri^carbon  I 
probably  identical  with  that  from  oil  of  Neroli. 

Essential  Oil  of  Orange  Peel — is  largely  made  at  Messina  and! 

also  ill  the  south  of  Franc*^     It  is  extracttul  by  the  sponge-,  or  by  the] 
/ruf //^-process,  and  partly  froui  the  Bigarade  and    partly   from    thel 
Sweet  or  Portugal  Orange,  the  scarcely  ripe  fruit  bt-ing  in  citlier  case 
employed.     Tlie  oil  made  from  the  former  is  nmch  more  valuable  than 
that  obtainetl  from  the  latter,  and  the  two  are  distinguished  in  price- j 
currents  as  EtiSf'vrf  de  HUjaradv  and  EAsnta'  de  P^nituftd. 

These  es.sences  ar**   but  little   consumed   in   Englamh  in   lirpieur- 
niaking  and   in  perfumery.     For  what  is  known  of  their   chemical , 
nature,  the  reader  can  consult  the  works  named  at  foot.^ 

Essence  of  Ccdrat— Tlie  true  Citron  or  Cedrat  tree  is  Citnui 
edica  Risso,  and  is  of  interest  as  bemg  the  only  member  of  the 
Orange  tribe  the  fruit  t>f  which  was  known  in  ancient  Rome.  The 
tree  itself,  which  appears  to  have  been  cultivated  in  Palestine  in  the 
time  of  Josephus,  was  intr(»duced  into  Italy  in  about  the  3rd  century. 


I 


*  \Vchavel>eein«forme<longo<Kl  iiuthority 
tliAt  the  Neroli  commonly  aoM  contains  |  of 
Kftsenv^  uf  Petit  Grain*  and  |  of  Eiaenee 
of  Bergamot,  the  remaining  |  being  tnid 
Neroli. 
«  Loc.  r,,  edition  of  1873.  211, 
»  Giuelio,  ChentUlry,  xiv.  (1860)  SO'i, 
30G  :  Gbdrtoue,  Juuiin  of  Chenu  Soc.  x^riu 
ami)  1:  Wright  tand  PieoiM*)  in  Ymr- 
hoak  qf  Phannfiey,  187b  540;  1873.  51S  ; 


Journ.  of  Chem.  Sor,  xi.  (1873)  652,  ^ 
Wc  nmy  uiorefiver  point  out  the  exusimm 
of  n  crystAlli/.e<l  constituent  of  the  oil  of  ^ 
orange  peel  from  the  islaml  of  Cnni9A«x  It 
waa  noticetl  aa  long  ago  w  the  yemr  1771 
bvCaubins  :  *^  Sal  aromaticus,  nativua,  ex 
ofco  corticum  mali  aurel  Cnnmavict/'  in 
his  book,  "  Adersarionim  varii  argnuieuti, 
lib.  unuB."  I*eidae,  1771.  27, 
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A,D.  1008  it  was  much  grown  at  Salerno  near  Naples,  whence  iU 
fruits  were  sent  as  presents  to  the  Norinan  princes,* 

At  the  present  day,  the  citron  appears  to  be  nowhere  cultivated 
xtensively,  the  more  prolific  lemon  tree  ha\nng  generally  taken  its 
_  lace.  It  is  however  scattered  along  the  Western  Riviera,  and  is  also 
grown  on  a  small  scale  about  Pizzo  and  Paola  on  the  western  coast  of 
Calabria,  in  Sicily,  Corsica,  and  Azores.  Its  fruits,  which  often  weigh 
several  pounds,  are  chiefly  sold  for  being  candied.  For  this  purpose 
the  peel,  which  Is  excessively  thick,  is  salted  and  in  that  state  shipped 
to  ^igland  and  Holland.     The  fruit  has  a  very  scanty  pulp.» 

Essence  of  Cedrat  which  is  quoted  in  some  price-lists  may  be  pre- 
pared firom  the  scarcely  ripe  fruit  by  the  sponge-process ;  but  as  it  is 
more  profitable  to  export  the  fruit  salted,  it  is  very  rarely  manufactured, 
and  that  wliich  bears  its  name  is  for  the  most  part  fictitious. 

FRUCTUS    BELiE. 

Bd<t ;  Bad  Fruit,  IvtVmn  Bad,  Bengal  Quivce. 

Botanical  Origin — jEgle  Mannelos^  Correa  (Cratieva  Mai^ieios  L.), 
tree   foimd  in  most  parts  of  the  Indian  peninsula,  which  is  often 
anted  in  the  neighbourhood  of  temples,  being  esteemed  sacred  by  the 
ndus.     It  is  truly  wild  in  the  forests  of  the  Ck>romandel  Ghats  and 
of  the  Western  Himalaya,  ascending  often  to  4,000  feet  and  growing 
gregarious  when  wild. 

It  attains  a  height  of  30-40  feet,  is  usually  armed  with  strong  sharp 
thorns  and  has  trifid  leaves,  the  central  leaflet  being  petiolate  and 
larger  than  the  lateral.  The  fruit  is  a  large  berry,  2  to  4  inches  in  diameter, 
variable  in  shape,  being  spherical  or  somewhat  flattened  like  an  orange, 
ovoid,  or  pyriform,*  having  a  smooth  hard  sheD  ■  the  interior  divided 
into  10-15  cells  each  containing  several  woolly  seeds,  consists  of  a 
mucilaginous  pulp,  which  becomes  very  hard  in  drying.  In  the 
fresh  state  the  fruit  is  very  aromatic,  and  the  juicy  pulp  which  it 
contains  has  an  agreeable  flavour,  so  that  when  mixed  with  water  and 
sweetened,  it  forms  a  palatable  refrigerant  drink.  The  fruit  is  never 
eaten  as  dessert,  though  its  pulp  m  sometimes  made  into  a  preserve 
with  sugar. 

The  fruit  of  the  wild  tree  is  described  as  small,  hard,  and  flavourless, 
remaining  long  on  the  tree.  The  hark  of  the  stem  and  root,  the 
flowers  and  the  expressed  juice  of  tlie  leaves  are  used  in  medicine  by 
the  natives  of  India. 

History — The  tree  under  the  name  of  Bilva  ^  is  constantly  alluded 
to  aa  an  emblem  of  increase  and  fertility  in  ancient  Sanskrit  poems, 

^Q«U«sio,  TraUidu  CUrm,  181 L  222. 

.  Onbwiug  acotirat^ly  deaoribea  the 
atnm  a«  b  fruit  conaisting  of  three  parts, 
J**jel7  ft  central  acid  pulp,  a  thick  vlxvI 
^^J  zest  and  an  aromatic  outer  coat.  — 
^^kimlia  coUecta,  Ub.  i.  c.  64. 

•^1^/f,  ooe  of  the  Heapcridfit.— Jfar- 
'•**5»  from  the  Portugueae  imamteZa,  a 
^juooft, — Fig.  in  Bentley  and  Trimen,  port 


^  In  the  Botanical  Garden  of  Buitenaorg 
in  Java,thr©evarietiea  are  grown,  namely — 
fntctiLiiA  oblongs f/ruetibui  ttubghbosh,  and 
rnncrctcarpa. 

*  We  are  indebted  to  Profeasor  Monier 
WilliamB  of  Oxford  for  pointing  out  to  ua 
many  references  to  Biti^a  in  the  Sanskrit 
writings. 
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some  of  which  as  the  Ya]ar  Veda  are  supposed  to  have  been  written 
not  later  than  1000  iu\ — ^Constantimis  Africaniis  M'as  acquainted  with 
the  fruit  under  notice. 

Garcia  de  Orta,  wlio  resided  hi  India  as  physician  to  the  Portuguese 
viceroy  at  Goa  in  the  I  Gth  century,  wTote  an  account  of  the  fruit  under 
the  name  of  Marmelos  de  Beuguala  (Bengal  Quince)  CirifoU  or  Bdi,^ 
de.scrihing  its  use  in  dysentery. 

In  the  following  centm-y  it  was  noticed  by  Bontius,  in  whose 
writings  edite<l  by  Piso'-  there  is  a  bad  ligure  of  the  tree  as  Maluvi^ 
Cydonium.  It  was  ako  figured  by  Rheede,^  and  sulksequently  under 
the  designation  of  Bllack  or  Bilaek  tellor  by  Rimiphiua>  The  latter 
states  that  it  is  indigenous  to  Gujarat,  the  eastern  parts  of  Java,  Sum- 
bawa  and  Celebes,  and  that  it  has  been  introduced  into  Amboina, 

But  although  ^€f/le  Marmelos  has  thus  been  long  knowTi  and 
appreciated  in  India,  the  use  of  iis  fruit  as  a  medicine  attracted  no 
attention  in  Europe  till  about  the  year  1850,  The  dried  fruit  which  has 
a  place  in  the  British  Phanruiaqxeia  is  now  not  unfrequently  imported. 

Description^ — We  have  already  described  the  form  and  structure  of 
the  fruit,  wliich  for  nieiHcinal  use  should  be  dried  when  in  a  half  ripe 
state.  It  is  found  in  commerce  in  dried  slices  having  on  the  out^r  side 
a  smooth  greyish  shell  enclosing  a  hard,  orange  or  red,  gummy  pulp  in 
which  arc  some  of  the  10  to  15  cells  existing  in  the  entire  fruit.  Lach 
cell  includes  C  to  10  compressed  oblong  seeds  nearly  3  lines  in  length,  ^ 
covered  with  whitish  woolly  hairs.  When  broken  the  pulp  is  seen  tofl 
be  nearly  colourless  internally,  the  outside  alone  having  assumed  an 
orange  tint.  The  dried  pidp  has  a  mucilaginous,  slightly  acid  taste, 
without  aroma,  astringeney,  or  sweetnes-s. 

There  is  also  imported  Bael  fruit  which  has  been  collected  when 
ripe,  as  showTi  by  the  well-formed  seeds.  Such  fruits  arrive  broken.^ 
irreofularly  and  dried,  or  sawn  into  transverse  slices  and  then  dried,  orl 
lastly  entire,  in  which  case  they  retain  some  of  their  original  fra^anca 
resembling  that  of  elemi. 

Microscopic  Structure — The  rind  of  the  fruit  is  covered  with  a 
strong  cuticle,  and  further  shows  two  layers,  the  one  exhibiting  not  very 
numerous  oil-cj?lls,  and  the  other  an  inner  made  up  of  sclerenchyme. 
The  tissue  of  the  pulp^  which,  treated  with  water,  swells  into  an  elastii 
mass,  consists  of  large  cells  vnih  considerable  ca\dties  between  tlienu] 
The  seed.s  when  moistened  yield  an  abundance  of  mucilage  nearly  in  th< 
same  way  as  Wliite  Mustard  or  Lin>seed.     In  the  epidermis  of  the  seedaj 
certain  groups  of  cells  arc  excessively  lengthened,  and  thus  constitutdj 
the  curioiLs  woolly  hairs  already  noticed.     They  likewise  afford  mud 
lage  in  the  same  way  as  the  seed  itself. 

Chemical  Composition — We  are  unable  to  confirm  the  remarkal>!< 
analyses  of  the  drug  aUuded  to  in  the  Pha}Vfiiacop(Bia  of  India;*  m 
can  we  explain  by  any  chemical  examination  upon  what  constituent   ' 
alle<:,'ed  medicinal  efficacy  of  l:>ael  depends. 

The  pulp  moiBtened  with  cold  water  yields  a  red  liquid  con 


< 


1  Siti  phal  and  Bd  arc  HinduatAni 
liMll6a.'8ec  iUjmi  FiUckiger,  Dofutmmte^  ^,), 

«  Dt  India  re  mU.  HmeU,  1658,  lik  vi. 
c.  8. 


>  ffort,    Malah,     nl     (1682)    Uk 
(Cofa/flm). 

*  Hrrh,  Amh.\.  Ub.  81. 

»  Edition  1868,  pp,  40  and  441, 
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chiefly  mueUage^  and  (probably)  pectin  which  separates  it'  the  liquid  la 

1  concentrated  by  evaporation.     The  mucilage  may  be  precipitated  by 

.neutral  acetate  of  lead  or  by  alcohol,  but  is  not  coloured  by  iodine*     It 

may  be  separated  by  a  filter  uito  a  portion  truly  soluble  (as  proved  by 

i  the  addition  of  alcohol  or  acetate  of  lead),  and  another,  coniprehending 

\e  larger  bulk,  which  is  only  swollen  like  tragacanth,  hut  h  far  more 

'  itinoiLs  and  completely  transparent. 

Neither  a  per-  nor  a  proto-salt  of  iron  shows  the  infusion  to  contain 
any  appreciable  quantity  of  tannin/  nor  is  the  drug  in  any  sen.se  pos- 
sessed of  astringent  properties. 

Uses — Bael   is  held   in   high  repute   in   India   as  a  remedy  for 
dysentery  and  diarrhcea;  at  the  same  time  it  is  said  to  act  as  a  laxative 
,  where  constipation  exists. 

Adulteration — The  fruit  of  Feronia  Elepkantum  Corrca,  which  has 
A  considerable  external  resemblance  to  that  of  jEyle  Ma}ine!os  and  is 
Lealled  by  Europeans  Wood  Apple y  is  sometimes  supplied  in  India  for 
IlkaeL  It  may  be  easily  distinguished:  it  is  one'Celled  with  a  large  five- 
Uobed  cavity  (instead  of  10  to  15  cells)  filled  with  numerous  seeds. 
[The  tree  has  pinnate  leaves  with  2  or  3  pairs  of  leaflets.  We  have  seen 
\P<yme{)ranaie  Peel  offered  ba  Indian  Bael^ 
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QaaaBia,  Quassia  Wood,  Bitter  Wood;  F.  Bais  de  Quassia  de  la 
Jamaique,  Bois  amer;  Jamaica  Quassiaholz, 

Botanical  Origin — Picrcena  ex4:elsa  Lindl.  (Quassia  excdsa  Swartz, 

i^iTnaritba  e^cctlsa  DC,  Picras77ia  excelsa  Planchon),  a  tree  50  to  60  feet 

I  heighi.somewhat  resembling  an  ash  and  having  inconspicuous  greenish 

lowers  and  black  sinning  drupes  the  size  of  a  pea.     It  is  common  on 

khe  plains  anrl  lower  mountaiiLS  of  Jamaica,  and  is  also  foimd  in  the 

I  islands  of  Antigna  and  St.  Vincent.     It  Ls  called  in  the  West  Indies 

I  Bitter  Wood  or  Bitter  Ash. 

History^ — Quassia  wood  was   introduced  into  Europe  about  the 

linidcEe  of  the  last  century.     It  was  derived  from  Quassia  amaf*a  L,,  a 

fshrub  or  small  tree  with  handsome  crimson  flowers,  belonging  to  the 

same  order,  native  of  Panama,  Venezuela,  Guiana,  and  Northern  Brazil. 

It  waa  subsequently  found  that  the  Bitter  Wood  of  Jamaica  which 

^wartz  and  other  botanists  referred  to  tlie  same  *^enua,  possessed  similar 

properties,  and  as  it  was  obtainable  of  much  larger  size,  it  has  since  the 

l-end   of   the   last  centiu^y   been   generally   preferred.      The   wood   of 

~  ^a7nara,  called  Surinatn  Quassia,  is  however  stiU  used  in  France 

Germany,^ 

1  We  are  thus  at  Tarlance  with  Collas  -  40  bags  in  a  dmg  Rale,  8th  May,  1873* 

[of  ?      '    ^                      itibtttea  to  the  ripe  •  The  Pharmacopaa  Qermanka  of  1872 

I  Ira  it                                    I,'-- Hint .  nai,  rt^.  expreealy  forbidfl  the  hb©  of  the  wood  of 

\du  i>Ki  un    *  ri,,,  lii  iiriue  Cohniakf   xvi.  Picrcena  m  fijkco  of  Qitmukt, 
(1856)220-238. 


132 


SIMARITBEJS. 


The  iirst  to  give  a  good  accoimt  of  Jamaica  quassia  was  Jolm 
Lindsay/  a  medical  practitioner  of  the  island,  who  writing  in  1791 
described  the  tree  as  long  known  not  only  for  its  excellent  timber,  but 
also  as  a  useful  medicine  in  putrid  fevei*s  and  fluxes.  He  adds  that 
the  bark  is  exported  to  England  in  considerahle  quantity — "  for  the 
purposes  of  the  brewers  of  ale  and  porter/' 

Quassia,  defined  as  the  wood,  bark,  and  root  of  Q,  aviara  L.,  was 
introduced  into  the  London  Pharmacopoeia  of  1788;  in  the  edition  of 
1809,  it  was  superseded  by  the  wood  of  Piawna  ea^^elsa.  Li  the  stock- 
book  of  a  London  druggist  {J.  Gumey  Bevan,  of  Plough  Court,  Lombard 
Street)  we  find  it  first  noticed  in  1781  (as  rasane),  when  it  was  reckoned 
as  having  cost  4s.  2d.  per  Ih. 

Description — The  quassia  wood  of  coinnierce  consists  of  pieces  of 
the  stem  and  larger  branches,  some  feet  in  length,  and  often  as  thick 
as  a  man  s  thigh.  It  is  covered  with  bark  externally  of  a  dusky  grey 
or  blackish  hue,  white  and  fibrous  within,  Avhich  it  is  customary  to 
strip  off"  and  reject.  The  wood,  which  is  of  a  very  light  yellowish  tint, 
is  tough  and  strong,  but  splits  easily.  In  transverse  section  it  exhibits 
numerous  fme  close  medullary  raj^s,  which  intersect  the  rather  obscure 
and  irregular  rings  resembling  thase  of  annual  growth  of  our  indigenou:^ 
woody  stems.  The  centre  is  occupied  by  a  cylinder  of  pith  of  minute 
si^e.  In  a  longitudinal  section,  whether  tangential  or  railial,  the  wood 
appears  transversely  striated  by  reason  of  the  small  vertical  height  of 
the  medullary  rays. 

The  wood  often  exhibits  certain  blackish  markings  due  to  the 
mycelium  of  a  fungus  ;  they  have  sometimes  tlie  aspect  of  delicate 
patterns,  and  at  others  appear  as  large  dark  patches. 

Quassia  has  a  strong,  pure  bitter  taste,  but  is  devoid  of  odour.  It 
is  always  supplied  to  Uie  retail  druggist  in  the  form  of  turnings  or 
raapings,  the  former  being  obtained  in  the  manufacture  of  the  Bitter 
Cups,  now  often  seen  in  the  shops. 

Microscopic  Structure^ — The  wood  consists  for  the  most  part  of 
elongated  pointed  cells  (libriform),  traversed  by  medullary  raj^,  each 
of  the  latter  Ixjing  built  up  of  about  15  vertical  layers  of  cell^.  The 
single  layers  contain  from  one  to  three  rows  of  cells.  The  ligneous  rays 
thus  enclosed  by  medullary  parenehjrme,  are  intersected  by  groups  of 
tissue  constituting  the  above-mentioned  irregidar  rings.  On  a  longi- 
tudinal section  this  parenchyme  exhibits  numerous  crystals  of  oxalate 
of  calcium,  and  sometimes  deposits  of  yellow  resim  The  latter  is  more 
abundant  in  the  large  vessels  of  the  wood.  Oxalate  and  rasin  are  the 
only  solid  matters  perceptible  in  the  tissues  of  this  drug. 

Chemical  Composition — The  bitter  taste  of  quassia  is  due  to 
Qudssiiii,  which  was  first  obtained,  no  doubt,  from  the  wood  of  Qiia^asia 
amara,  by  Winckler  in  1835.  It  was  analysed  by  Wiggers,*  who 
assigned  it  the  formula  C^*H"0^,  now  regarded  as  doubtful.  According 
to  tSe  latter,  quassiin  is  an  irresolvable,  neutral  substance,  crystalUzable 
from  dilute  alcohol  or  from  chloroform.  It  requires  for  solution  about 
200  parts  of  water,  but  is  not  soluble  in  ether  ;  it  forms  an  insoluble 
compound  with  tannic  acid.     Quassia  wood  is  said  to  yield  about  ^ 

^  Trans,  Roy,  Soe,  Edinburgh,  uL  {MM)  *  LiebigV    Annaf€n    dfr    Pharfn, 

3a5.  Ub,  6. 


I 


*  LiebigV 
(1837)  40. 


I 
I 

rm,     xxl    ^M 
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BT  cent,  of  quassiiiL     A  watery  infusion  of  quassia,  especially  if  a 

ittle  caustic  lime  has  been  added  to  the  drug,  displays  a  slight  tlnor- 

ace,  due  apparently  to  quassiin.     Goldschmiedt  and  Weidel  (1877) 

led  in  obtaining  quassiin.     They  isolated  the  yellow  resin  which  wc 

lentioned  above,  and  stated  that  it  yields  protocatechuic  acid  when 

"^melted  with  potash.     Quassia  wood  dried  at  100°C.  yielded  us  7*8  per 

cent,  of  ash. 

Commerce — ^The  quantity  of  Bitter  Wood  shipped  from  Jamaica 
'     1871  was  36  tons} 

Uses — The   drug  is  employed  as  a  stomachic  and  tonic.     It  is 
E>nouB  to  flies,  and  is  not  without  narcotic  properties  in  respect  to 
i  higher  animals. 

Substitutes — Tlie  wood  of  Qitasem  amara  L.,  the  BUter  Wood  of 
irinam,  bears  a  clase  resemblance,  both  external  and  structural,  to  the 
just  noticed  ;  but  its  stems  never  exceed  four  inches  in  diameter 
id  are  eonmaonly  still  thinner.  Their  thin,  brittle  bark  is  of  a 
ceyish  yellow,  and  separates  easily  from  the  wood.  The  latter  is 
Dmewhat  denser  than  the  quassia  of  Jamaica,  from  which  it  may  be 
"stinguiflhed  by  its  medallary  rays  being  composed  of  a  single  or 
_3S  frequently  of  a  double  row  of  cells,  whereas  in  the  wood  of 
?iercBna  excdsa^  they  consist  of  two  or  three  rows,  less  frequently  of 
on©. 
Surinam  Quassia  Wood  is  exported  from  the  Dutch  colony  of 
SurinauL  The  quantity  shipped  thence  during  ttie  nine  months  emling 
'>th  Sept,  1872,  was  264,675  Ib.^ 

The  bark  of  Sanuukra  indica  Giirtn.,  a  tree  of  the  same  natural 
order,  owes  its  bitterness  to  a  principle  ^  which  agrees  perhaps  with 
quassiin.  The  aqueous  infusion  of  the  bark  is  abundantly  precipitated 
bpr  tannic  acid,  a  compound  of  quassiin  probably  being  formed.  A 
"  treatment  applied  to  quassia  would  possibly  easier  afford 
L  than  the  extraction  of  the  wood  by  means  of  alcohol,  as  per- 
Drmed  by  Wiggers. 
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Gwm7ni*resina  Olihanxmi^  Thu^  masculum  *  /  OUbanum,  Frank" 
iiwense ;  F.  Encmis ;  0.  WeihraucL 

Botanical  Origin — Olibanum  is  obtained  from  the  stem  of  several 
species  of  Bos'tvellia,  iiihabiting  the  hot  and  arid  regions  of  Eastern 


^  Blue    Book,    Islajid    af    Jamaica,    for 
1871. 

'  Consular  Heports^  No»  3,  presented  to 
^arliAmeut,  July  167^. 
*Ro0t  van  ToiiDingeu,    JahitAhtrkht  of 
lW)g8«rs  (CansUtt)  for  1855.  75;  Phann, 
UowTk  11*  (1872)  644.  654. 

^TbA  XlfiaM0%  of  the  Greeks,  the  Latiti 
OUbtmum,  M  well  m  the  Arabic  LvMti, 


and  the  aasilogous  aouuds  iii  other  lan- 
guages, are  all  derived  from  the  Hebrew 
Ijthonnh,  signify ing  milh:  and  modem 
travtUers  who  have  seen  the  frankiuccnie 
treea  state  that  the  freeh  juice  is  iw*%» 
and  hardtsns  when  exposed  to  the  air.  The 
word  Thiis^  on  the  other  handt,  seema  to 
be  derived  from  the  verb  (Jwtiv,  t^  mcrt- 
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Africa,  near  Cape  Gardafui  ainl  of  tlie  southern  coast  of  Arabia.     N( 
withstant^LLng  tlie  recent  elaborate  and  valuable  researches  of  Birdw 
the  olibanuni  trees  are  stitl  but  imperfectly  known,  as  will  be  evident 
in  the  following  enumeration  : — 

1.  Bofnivdlia  Carte rii  Birdw. — This  includes  the  three  following 
forms^  which  may  be  varieties  of  a  single  species,  or  may  belong  to 
two  or  more  species, — a  point  impossible  to  settle  until  more  perfect 
materials  shall  have  been  obtained. 

a.  BostveUia  No,  5,  OHver,  Flora  of  Tropieal  Africa,  I,  (1868) 
324,  Mokr  7}ieddu  or  Moh7'  madowoi  the  natives  ;  nyieddki^  according  to 
Playfair  and  Hildebrandt,  means  black.  The  leaflets  are  crenate, 
undulate,  and  pubescent  on  both  sides. 

This  tree  is  found  in  the  Somali  Country,  growing  a  little  inland  in 
the  valleys  and  on  the  lower  part  of  the  hills,  never  on  the  range  close 
to  the  sea.  It  yields  the  olibanum  called  LubAn  Bedcnvi  or  Luban 
Skekeri  (Playfair). 

Hildebrandt  describes  the  Mohr  meddu  a«  a  tree  12  to  15  feet  high, 
with  a  few  branches,  indigenous  to  the  limestone  range  of  Aid  or 
Serrut,  in  the  northern  part  of  the  Somali  Country,  where  it  occurs  in 
elevations  of  from  3000  to  5000  feet.  To  this  tree  Imlongs  the  figure 
58  in  Bentley  and  Trimen's  Medicinal  Plants  (Part  20,  1877).  ^ 

b.  Bomvcllia  No.  6,  Oliver,  oj).  cit.,  Birdwood,  Linn.  Trans,  xxvii^  H 
tab.  29. — Sent  by  Playfair  among  the  specimens  of  the  preceding,  and 
with  the  same  indications  and  native  name.     This  form,  the  "  Mohr 
meddu  "  of  the  Somalis,  has  obscurely  serrulate  or  ahuost  entire  leaflets^  B 
velvety  and  paler  below,  glabrous  above.     The   figure  (which   is  not  V 
given  in  the  reprint)  is  very  much  the  .same  as  that  of  the  following. 

c.  Maghrayi  dshtekaz  of  the  Maharas,  Birdwood,  l.  c.  tab,  30,  ^ 
reprinted  in  Cooke's  report,  plate  I  ;  Carter,  Joit}*n.  of  Bombay  Branch  H 
of  jR.  Asiat,  Soc.  ii,,  tab.  23  ;  B.  sacra  Fliickiger,  Lehrhuck  der  Phamia'  H 
kognosie  des  PjlamztmreicheH,  1867.  31. — Ras  Fartak,  S.E.  coast  of  | 
Arabia,  growing  in  the  detritus  of  limestone  cliffs  and  close  to  the 
shore,^  also  near  the  village  of  Merl>at  (Carter,  1844-1840). 

Birdw^ood's  figure  refers  to  a  specimen  propagated  in  the  Victoria 
Gardens,  Bombay,  from  cuttings  sent  there  from  the  Somali  country  by 
Playfair. 

2.  B.  BhuU'Dajiana  Birdw,  L  v,  tab.  31,  or  jdate  III.  of  the  reprint, 
— Somali  Coimtr}^  (Playfair) ;  cultivated  in  Victoria  Gardens,  BorabaTi 
where  it  flowered  in  1868.  The  differences  between  this  species  and  B, 
Carterii  are  not  very  obvious. 


*  On  the  Otnus  Botwellia,  tcith  de«erip' 
tUm$  andJiQarts  qf  three  nnv  sptrkA.^-ltinn. 
Tram.  Txxil  (1870)  111.  14S.  Thb  |iftpcr 
is  reprint e4  as  an  appendix  to  CcMke'i 
**  Re^Mirt  on  the  ^uma,  re«iuf,  .... 
of  the  Indian  ^!u8euJ^^,"  Loud,  1874. — 
The  oriiijinal  plates  are  much  superior  and 
more  complete  than  the  ropnnta, — The 
materials  on  which  Dr.  Birdwood's  obscr- 
vat  ion*  have  been  chietly  founded,  and  to 
which  wo  also  have  had  access,  are, — 1* 
Specimens  collected  during  an  expedition 
to  the  Somali  CoAst  made  By  Col  Playfair 
ill  1862.— 2.  Growing  Plants  at  Bombay 


and  Aden,  rwsed  from  cuttings  Pent  by 
Playfair.-— 3,  A  specimen  obtamed  by  H* 
J.  Carter  in  1846,  near  lias  Fartak,  ontbt 
south-east  coast  of  Arabia,  and  etiU  grow- 
ing tn  Victoria  Gardens,  Dombay ;  and 
figured  by  Carter  in  Journ.  of  Bimha^ 
Branch  (^  Ji,  Asiatic  6'oc.  ii.  {lUB)  ZSKK  ^ 
tab,  23.  fl 

^  In  the  \i^a¥t»*Toiff6^t  x^P**^  of  the  snii*  ^| 
^uity,  the  hiU  region  (where  Mohr  meddu  ^ 
IB  growing)  mod  to  be  contrMted  with  the 
coast  remon,   the  SahiL       Soe  Sprengvr 
(qnoted  further  on,  page  1S6,  foot-note  3)» 
page  QO, 
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3.  BosiceUia  No.  4,  Oliver,  op,  cit. — Bunder  Murayah,  Somali 
iCountry  (Plaj^air).  Grows  out  of  the  rock,  but  sometimes  in  the 
detritus  of  lime.stone ;  never  found  on  the  liills  close  to  the  sea,  but 
further  inland  and  on  the  highest  ground.  Yields  Lnbdn  Bf^d^ntd  and 
L,  SkeheA :  was  received  at  Kew  as  Mohr  add,  a  name  applied  by 
Birdwoc»d  also  to  B.  Bhau-Dajiaiia. 

From  the  informations  due  to  Captains  Miles*  and  Hunter  and  to 
^^Haggemnacher''  it  would  appear  that  the  Beyo  or  Beyti  of  the  Somalis 
^P(Boido^  Capt.  Hunter)  h  agreeing  with  this  tree, 

f^  4.  Boswellki neijleda,  S.  he  M.  Moore,  in  Jimn}.  of  Bitkmyr  x v. (1877) 
i  67  and  tab.  185.  This  tree  ha.H  been  collected  by  Hildebrandt  in  the 
H  limestone  range,  Ahl  or  Serrut,  in  the  northern  part  of  the  Somali 
^^  Country,  It  occurs  in  elevations  of  1000  to  1800  metres,  and  attains 
^Ba  height  of  5  k)  6  metres.  Its  exudation,  aeconling  to  HiMebran<lt,  is 
^Bcollected  in  but  small  quantity  and  mixed  with  the  other  kinrls  of 
^rolil>£^^i^  Moore  gives  Murlo  as  the  vernacular  name  of  this  tree, 
f      Hildebrandt  calls  it  Mohr  add. 

In  addition  to  the  foregoing,  from  which  the  olibanum  of  com- 
merce is  collected,  it  may  be  convenient  to  mention  also  the  follow- 
ing:— 

1.  Bommttm  Frereana  Birdw.,   a  well-marked  and   very  distinct 
ies  of  the  Somali  Country,  which  the  natives  call   Yegaar.      It 

^unds  in  a  highly  fram-ant  resin  collected  and  sold  as  Lubdn  Meyeti 

or  l^fhmi  Mali,  which  we  regard  to  be  the  substance  originally 
known  as  Elemi  (see  this  article)* 

2.  B.  jHipyrifeni  Richard  {Ploaslea  jloiHbundii  Endl.),  the  "Makar" 
ci  Sennaar  and  the  mountainous  region  ascending  to  4000  feet  above 

e  level  of  the  sea  on  the  Abyssinian  rivers  Takazze  and  Mareb.     It 
ppeiirs  not  to  grow  in  the  outer  parts  of  north-eastern  Africa.     Its 
in  is  not  collected,  and  stated  by  Richard*  to  be  transparent;  it 
ndists  no  doubt  merely  of  resin  (and  essential  oil  ?)  without  gum.* 

3.  B.  thuHfera  Colebr.  (B,  glabra  et  B.  mrmta  Roxk),  the  Salai 
jee  of  India,  produces  a  soft  odorifijrous  resin  which  is  used  in  the 

country-  B^  incense  but  is  not  the  olibanum  of  commerce.  The  tree  is 
panicularly  abundant  on  the  trap  hills  of  the  Deklian  and  Satpiu'a 
range.  Berg,  in  '*  Offlzinelle  Gewachse,"  xiv.  c.  gives  a  good  figure  of 
thi3  species. 

History— The  use  of  olibanum  goes  back  to  a  period  of  extreme  anti- 
quity, a.s  proved  by  the  numerous  references  *  in  the  writings  of  the  Bible 
to  incense,  of  which  it  was  an  evssential  ingredient*  It  is  moreover  well 
[Juiown  that  many  centuries  tefore  Christ,  the  drug  was  one  of  the 
ost   important   objects  of  the   traffic  w^hich   the   Phoenicians'^  and 

nptians  carried  on  with  Arabia, 

Professor  Diimichen'  of  Strasaburg  haa  discovered  at  the  temple  of 


'  Sec  hk  pictiiretqne  description  of  the 
Joum.  B.  Oeoffraph,  Soc.  22  {1872} 

JJflttckiger,   Pfuirm,  Jourtt,   viii.  (1878) 

Fhrm  Ahumnicuje^  h  (1847)  248; 
_     i  <A  the  tree  t»b.  xjmii* 
^^See  the  papor  quoted  in  note  2. 


*  A«  for  iaetanco,  Ekod.  xx3f .  34  j  1  Chron. 
X.  29;  Hatth.  ii.  IL 

*  Movera,  DaA  phirnhUcke  AUerihum^  iiu 
(1856)99.  299.— Sprtager,  Ic.  p.  299,  also 
poiuta  out  the  iniportanoG  of  the  olibanum 
with  regartl  to  the  commercial  relations  of 
those  ejirly  periodsp 

7  DUinichen  (Joannes),    The  fitH  of  an 
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Dayr  el  Bahri  iq  Upper  Egypt,  paintings  illustrating  the  traffic  carried 
on  between  Eg3T>t  and  a  distant  country  called  Punt  or  Fount  as  early 
as  the  17th  century  bx'.  In  these  paintings  there  are  representations 
not  only  of  bags  of  olibanum,  but  also  of  olibanum  trees  planted  in 
tubs  or  boxes,  being  conveyed  by  ship  from  Arabia  to  Eg}^t,  Inscrip- 
tions on  the  same  building,  deciphered  by  Professor  D,,  describe  with 
the  utmost  admiration  the  shipments  of  precious  woods,  heaps  of 
incense,  verdant  incense  trees/  ivory,  gold,  stinimi  (sulphide  of  anti- 
mony), silver,  apes,  besides  other  productions  not  yet  identified.  The 
country  Fount  was  first  thought  to  be  southern  Arabia,  but  is  now 
considered  to  coniprehend  the  Somali  coaat,  together  with  a  portion  of 
the  opposite  Arabian  coast,  Pimt  possibly  refers  to  *'  Opone/'  an  old 
name  for  Haf oon,  a  place  south  of  (Jape  Gardafui. 

A  detailed  account  of  frankincense  is  given  by  Theophrastus*  (RC 
370-285)  who  relates  that  the  commodity  is  produced  in  the  coimti^  of 
the  Sabseans,  one  of  the  most  active  trading  nations  of  antiquity,  occupy- 
ing the  southern  shores  of  Aiubia,  It  appears  from  Diodorus  that  the 
Habjeans  sold  their  frankincense  to  the  Aralvs,  throut^h  whose  hands  it 
passed  to  the  Phcenicians  who  disseminated  the  use  ot  it  in  the  temples 
throughout  their  possessions,  as  well  as  among  the  nations  A^-ith  whom 
they  traded.  The  route  of  the  caravans  from  aouth-eastem  Arabia  to 
Gaza  in  Palestine,  has  recently  (1866)  been  pointed  out  by  Professor 
Sprcngcr*  Plutarch  relates  that  when  Alexander  the  Great  captured 
Guza,  500  talents  of  ohbanum  and  100  talents  of  myrrh  were  taken, 
and  sent  thence  to  Macedonia, 

The  UhanotopkoTous  regimi  of  tlie  old  Sabieans  is  in  fact  the  very 
country  visited  by  Carter  in  1844  and  184G,  and  Ij^ng  as  he  states  on 
the  south  coast  of  Arabia  between  long,  52°  47'  and  52°  23'  east'  It 
was  also  known  to  the  ancients,  at  least  to  Strabo  and  Arrian,  that 
the  opposite  African  coast  likewise  produced  olibanum/  as  it  Is  now 
doing  almost  exclusively ;  and  the  latter  states  that  the  dru^  is  shipped 
partly  to  Egyjit  and  partly  to  Barbaricon  at  the  mouth  of  the  Indus, 

As  exeuiplifying  the  great  esteem  in  which  frankincense  was  held 
by  the  ancients,  the  memorable  gifts  presented  by  the  Magi  to  the 
infant  Saviour  will  occur  to  every  mind.  A  few  other  instances  may 
be  mentioned:  Herodotus*  relates  that  the  Arabians  paid  to  Darius, 
king  of  Pei-sia,  an  annual  tribute  of  1000  talents  of  frankincense. 

A  remarkable  Greek  inscription,  brought  to  light  in  modem  times* 
on  the  ruins  of  the  temple  of  Apollo  at  Jfiiletus,  records  the  gifts  made 
to  the  shrine  by  Seleucus  II.,  king  of  Syria  (b.c.  246-227)i  and  his 
brother  Antiochus  Hierax,  king  of  Uilicia,  which  included  in  addition 


Egyptian  Qnttnfrom  the  llth  century  hf^/uf^e 
our  trut  and  ancUnt.  KyyiHrnn  military 
jtarnde,  represented  oti  a  mortumfnt  of  the 
narn^  affe  ....  after  a  cojyy  taken/rom  the 
terrace  qfthe  tempU  of  D^r-el-Baheri,  tranB- 
Uted  from  the  Gerraao  by  AnimDumichen, 
Leipzig,  1868.— See  alao  Mariette^Bey, 
Deir-el-BaJiari,  Leipzig,  1877,  PL  fi,  7,  ». 
^  In  one  of  the  macnptions  they  are  re- 
ferred to  in  term*  mrhich  Profewor  D.  has 
thus  rendered  : — **  Thirty-one  verdant  in- 
cenM-tree*  brought  among  the  precious 
things  frott  th«  l^  J  of  Punt  for  the  majesty 


of  this  god  A  moil,  the  lord  of  the  terroslrial 
thrones.  Never  haa  anything  similar  bMn 
seen  sinoe  the  foundation  of  the  worlds" 

'  //wf.  Plant,  lib.  iv.  o.  7,— See  alto 
Spreiiger,  Le.  219. 

*  See  alao  Sprenger,  Die  aUe  Geo^/rapkk 
ArabieftH.     Bern,  ]$75.  296,  302,  also  S44 

*  **  Thna  transfretanum/'  Sprenger,  299. 

*  Rawlinaon'a  Herodotus,  ii.  (1&8)  488. 
— Sprenger*  Lr.  300,  alludes  to  oUbaaum 
bd^  exported  to  Babylonia  and  Persia. 

*CniihulI«  AHliquk4Ue$  AtiaOctf^  Lood. 
1758.  65-72, 
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Is  of  gold  and  silver,  ten  talents  of  frankincense  (Xi^amro^) 
and  one  of  myrrh. 

The  emperor  Constantine  made  nnraeroiis  oflerings  to  the  church 
under  St.  Silvester,  bishop  of  Rome  A.D.  314-335,  of  costly  vessels  and 
fragrant  drugs  and  spices/  among  which  mention  is  made  in  several 
instancea  of  A7*oniata  and  Aroniata  in  incensmn,  terms  under  which 

Iolibanum  is  to  be  understood.^ 
With  r^ard  to  the  consumption  of  olibaniim  in  other  countries,  it 
is  an  interesting  fact  that  the  Arabs  in  their  inteiTourse  vv^th  the 
Chinese,  which  is  known  to  have  existed  as  early  as  the  10th  century, 
carried  with  them  olibcmurth  mjrrrh,  dragon*s  blood,  and  liquid  storax,* 
drugs  which  are  still  imported  from  the  west  into  China,  The  first- 
named  is  called  Jit-siany,  i.e.  milk  perfume,  a  ciu-ioua  allusion  to  its 
Arabic  name  Lubdn  signifying  «u/A^  In  the  year  1872,  Shanghai 
^Kimported*  of  this  drug  no  less  than  1,3C0  peculs  (181,333  llx). 

^H  Collection — ^The  fragrant  gum  resin  is  distributed  through  the 
^Keavesand  bark  of  the  trees,  and  even  exudes  a^  a  milky  juice  also  from 
^»  the  flowers;  its  fragrance  is  stated  to  be  already  appi'eciable  in  a  certain 
distance.  Outtenden,*  who  visited  the  Somali  Country  in  1843,  thus 
describes  the  collecting  of  olibanimi  by  the  Mijjertheyn  tribe,  whose 
chief  port  is  Bunder  Murayah  (lat.  11**  43'  N.f:— 

"  During  the  hot  season  the  men  and  boys  are  daily  employed  in 

collecting  gums,  which  process  is  earned  on  as  follows : — About  the  end 

of  February  or  beginning  of  March,  the  Bedouins  vdsit  all  the  trees  in 

^B  succession  and  make  a  deep  incision  in  each,  peeling  off  a  narrow  strip 

^■of  bark  for  about  5  inches  below  the  wound.      This  is  left  for  a 

f^  month  when  a  fresh  incision  is  made  in  the  same  place,  but  deeper. 

A  third  month  elapses  and  the  operation  is  again  repeated,  after  which 

the  gum  is  supposed  to  have  attained  a  proper  degree  of  consistency. 

The  mountain-sides  are  immediat^iily  covered  with  parties  of  men  and 

boys,  who  scrape  otT  the  large  clear  globules  into  a  basket,  whilst  the 

inferior  quality  that  has  rim  down  the  tree  is  packed  separately.     The 

gum  when  first  taken  frum  the  tree  is  very  soft,  but  hardens  quickly. 

P.  ,  .  .  Every  fortnight  the  mountains  are  visited  in  this  manner,  the 
trtjes  producing  larger  f[uantities  as  the  season  advances,  until  the 
middle  of  September,  w^hen  the  first  shower  of  rain  puts  a  close  to  the 
gathering  that  year** 

The  informations  due  to  J.  M-  Hildebrandt,  who  visited  the 
Somali  in  1875.  are  in  accordance  with  Cruttenden's  statements*  The 
former  says,  that  the  latest  crops  are  greatly  injured  by  the  rains,  the 
drug  being  partly  dissolved  by  the  water. 

Carter  ^  describing  the  collection  of  the  drug  in  southern  Arabia, 


*  These  remiirkAble  gifta  are  cDuirtGrated 
>  1»y  Vigixoli  m  his  Liber  Pout{ficalU^  Rome, 

1724-55,    and    include    t>eRide    Olibaiium, 
Vl^um  ttardinum,  Ofe^im  Cpprhfm,  Balaam, 

Sftffrofi  and  Pepper. 

*  The  ancient  name  of  Cape  Gardafm  waa 
PromoHfotium  ArOTncUum* 

' Bretaohneideri    Ancknt    CfimeBt,    &c. 
Loud.  1871.  la 

*  ReturnM  qf  Trade  at  (Ite  Tfraftf  PoHa  in 
I  China /or  i€l%  p.  4. 


^  Trans,  Bombay  Ofogmpfi.  Soe.  rii. 
(1846)  121. 

*•  Bee  sketch  of  the  Homali  coast.  Pkarm, 
Jofmt.  vill  (13  Apr.  1878)  806, 

"f  See  my  paper  on  Luhan  Mati  and  Oli- 
bantiin,  Pharm,  Joitni.  viii,  (1878)  805»  also 
Hildebrondt'B  note  in  the  '*  Sitzunpi- 
Bericht  der  Geselliichaft  naturforBchcnJer 
Freunde  zu  Berlin,  ''19th  Nov.  1878,  195.— 
F,A,F. 
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writes  thus :— "  The  gum  is  procured  by  making  longitudinal  incisions 
through  the  bark  in  the  nionths  of  %hiy  and  I)eeeuil:)er,  when  the 
cuticle  glistens  witli  int\imescence  frooi  the  distended  state  of  the  pai'ts 
beneath ;  the  operation  is  simple^  and  requires  no  skill  on  the  part  of 
the  operator.  On  its  first  appearance  the  gum  comes  forth  white  as 
milk,  and  according  to  its  degree  of  fluidity,  finds  its  way  to  the 
ground,  or  concretes  on  the  branch  nuar  the  place  from  whiclx  it  first 
issued,  from  whence  it  is  collected  by  men  and  boys  employed  to  look 
after  the  trees  by  the  dificrent  families  who  possess  the  land  in  winch 
they  grow/'  According  to  Captain  Miles,*  the  drug  is  not  collected  by 
the  people  of  the  country.  Ijut  by  SomalLs  who  cros,s  in  numbers  from 
the  opposite  coast,  paying  the  Arab  tribes  for  the  privilege.  The 
Arabian  Lubdn,  he  says,  is  considered  inferior  to  the  African. 

It  would  even  appear  that  the  collecticm  of  the  tirug  has  ceased  in 
Arabia,  and  that  the  names  of  Lubaii  Malieri  or  Mascati  or  Sheehaz, 
referring  to  the  coast  of  Arabia  Ijctween  Ras  Fartak  (52°  10'  K)  and 
Ras  Morbas  (54''  34')  are  now  applieil  to  the  olit^anum  brought  there 
from  the  opposite  African  coast.-  Hildebrandt  informed  one  of  us 
(letter  dated  20 th  Dec,  1878)  that  he  has  ascertained  at  Aden,  that  all 
the  frankincense  imported  in  Aden  comes  from  Africa. 

Description — Olibanum  as  found  in  commerce  varies  rather  con- 
siderably in  fjuality  and  appearance.  It  may  in  general  terms  bo 
described  as  a  dry  gum-resin,  consisting  of  detached  tears  up  to  an 
inch  in  length,  of  globular,  pear-fihaped,  clavate,  or  stalactitic  form, 
mixed  with  more  or  less  irregular  lumps  of  the  same  size.  Some  of 
the  longer  tears  are  slightly  agglutinated,  but  most  are  distinct.  The 
predominant  forms  are  rounded, — angular  fragments  being  less  fre- 
quent, though  the  tears  are  not  seldom  fissured.  Small  pieces  of  the 
translucent  brown  papery  bark  are  often  foimd  a<ihcring  to  the  flat 
pieces.  The  "  Luban  i  a^jous  Bedow  "  as  exporterl  from  the  Mi^yerthejTi 
district,  in  the  eastern  part  of  the  Somali  Country,  is  in  very  tine 
large  tears. 

The  coloiur  of  the  drug  is  pale  yellowish  or  brownish,  but  the  finer 
qualities  consist  of  tears  which  are  nearly  colourless  or  have  a  greenish 
hue.  The  smallest  grains  only  are  transparent,  tlie  rest  are  trans- 
lucent and  somewhat  milky,  and  not  trtuisparent  even  after  the 
removal  of  the  white  dust  w^th  which  they  are  always  covered. 
But  if  heated  to  ab<>ut  94^  C,  they  become  almost  transparent* 
When  broken  they  exhibit  a  rather  didl  and  waxy  surface.  Exa- 
mined under  the  polarizing  microscope  no  trace  of  crystallization  is 
observable. 

Olibanum  softens  in  the  yioutli ;  its  taste  is  terebinthinous  and 
slightly  bitter,  but  by  no  means  disagreeable.  Its  odour  is  pleasantly 
aromatic,  but  is  only  fully  developed  when  the  gum-resin  is  exposed 
to  an  elevated  temperature.  At  100°  C.  the  latter  softens  without 
actually  fusing,  and  if  the  heat  be  further  raised  decomposition  b^ins. 

Chemical  Composition — Cold  water  quickly  changes  olibanum 
into  a  soft  whitish  pulp,  which  when  nibbed  down  in  a  mortar  forms 
an  emulsion.     Immersed  in  spirit  of  wine,  a  tear  of  olibanum  is  not 


*  Loc,  ciL 

*  Oh(M  naghbourhood  qf  Bundrr-Mum- 
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yah^    in   /otrm.   of  B,  O^oaraph  SaekltL 
%xiL  0872)  65. 


OLIBANITM. 


139 


Dd  much  in  form,  but  it  becomes   of  an  almost   pure    opaque 

In  the  first  case  the  water  clissolves  the  gum,  while  in  the 

second  the  alcohol  removes  the  resin*     We  find  that  pure  olibanum 

■  treated  with  spirit  of  wine  leaves  27  to  35  of  gum/  which  form>s  a 

'lick  mucilage  with  three  parts  of  water.  Dissolved  in  o  parts  of  water 

yields  a  neutral  solution,  which  is  precipitated  by  perchloride  of  iron 

well  as  by  silicate  of  sodium,  but  not  by  neutral  acetate  of  leacL     It 

fc  consequently  a  gum  of  the  same  class  as  gum  arabic,  if  not  identical 

rwith   it      Its    solution   contains  the  same  amount  of  lime  as  gum 

arable  affords. 

The  resin  of  olibanum  has  been  examined  by  Hlasiwetz  (1867), 
according  to  whom  it  m  a  uniform  substance  having  the  composition 
C»H*0O8^  We  find  that  it  is  not  soluble  in  alkalis,  nor  have  we  suc- 
ceeded in  converting  it  into  a  crystalline  body  by  the  action  of  dilute 
alcohoL  It  is  not  unifurudy  distributed  throutdiout  the  tears ;  if  they 
are  broken  after  having  Ijcen  acted  upon  by  ^iilute  alcohol,  it  now  and 
^  then  happens  that  a  clear  stratification  is  perceptible,  showing  a  con- 
centric arrangement. 

Olilmnum  contains  an  essential  oib  of  which  Bi*aconnot  (1808) 
t  obtained  5  per  cent,,  Stenhouse  (l!^40)  4  per  cent.,  and  Kurbatow 
(1871-1874)  7  per  cent.  Accorrling  to  Stenhouse  it  has  a  sp.  gr.  of 
[0'8r»6,  a  boiling  point  of  171)'4''  C.,and  an  odour  resembling  tlmt  of  tur- 
Ipentine  but  more  agreeable.  Kurbatow  separated  this  oil  into  two 
Iportionsj  the  one  of  which  has  the  formula  CV^H^",  boils  at  158°  C,  and 
I  combines  with  HCl  to  form  crystals ;  the  other  contains  oxygen.  The 
I  bitter  principle  of  olibanum  forms  an  amoi*phoas  brown  mass. 

The  resin  of  olibanum  submitted  to  destructive  distillation  aflTords  no 
umbelliferone.      Heated  with  strong  nitric  acid  it  develojpa  no  peculiar 
I  colour,  but  at  length  campliretic  acid  (see  Camphor)  Is  formed,  which 
ay  be  also  obtained  from  many  resins  and  essential  oils  if  submitted 
|the  same  oxidizing  agent. 

H"  Commerce — The  olibanum  of  Arabia  is  shipped  from  several  small 
places  along  the  coast  iK'tween  Damkote  and  Al  Kamiiiar,  but  the 
quantity  produced  in  this  district  is  much  lx4ow  that  funiished  by  the 
Somali  Country  in  Eastern  Africa.  The  latter  is  brought  to  Zeyla, 
Berbera,  Bunder  Muraj^ah,  and  many  smaller  ports,  whence  it  is 
shipped  to  Aden  or  do'ect  to  Bombay.  The  trade  is  chiufiy  in  the 
han<is  of  Banians,  and  the  great  emporiuni  for  tlie  dnig  is  Bombay*  A 
certain  portion  is  shipped  tlirough  the  straits  of  Bab-ebMandeb  to 
Jidda, — Von  Kremer^  says  to  the  value  of  £12,000  annually.  The 
quantity  exported  from  Bombay  in  the  year  1872-73  was  25,100  cwt., 
of  wliich  17,446  cwt.  were  shipped  to  the  United  Kingdom,  and  6,184 
cwt.  lo  China.* 

Uses — As  a  medicine  olibanum  is  nearly  obsolete,  at  least  in 
Britain.  The  great  consumption  of  the  drug  is  for  the  incense  used 
in  the  Roman  Catholic  and  Greek  Churches. 


*  I  outlined  32*14  per  cent,  from  tlie 
ajieftt  t6ara  of  the  kind  culled  Fa^ouji 
Bedowi,  with  which  I  waa  presented  by 
Ctopt  Hu©t€arof  AdeiL— F.A,F, 


^  Afi/tjpttn,  Forschiingen  aber  Land  tmd 
Vofk,  Leipzig,  IS63. 

*  Statrmfnt  of  the  Tradt  and  Xamgaiion 
of  a«  PreMcncy  <\f  Bombay  for  1872-73, 
pt.  IL  78. 
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MYRRHA. 

Gwmmi'irsina  MyrTha;  Myrrh;  F.  Myrrke;  G.  Myrrke. 

Botanical  Origin — Ehrenberg  who  visited  Egj^t,  Nubia,  Abyssinia, 

and  Arabia  in  the  years  1820-26rbroi]ght  home  with  hira  specimens  of 
the  mjnrrh  trees  found  at  Ghizan  (Gison  or  Dhizan),  a  town  on  the  strip 
of  coast-region  called  Tihama,  opposite  the  islands  of  Farsan  Kebir  ana 
Farsan  Seghir,  and  a  little  to  the  north  of  Lohaia,  on  the  eastern  aide 
of  the  Red  Sea,  in  latitude  16''  40',  and  also  on  the  neighbouring 
mountains  of  Djara  (or  Shahra)  and  Kara.  Here  the  mjnrrh  trees  form 
the  underwood  of  the  forests  of  Acdda,  Moringa,  and  EiijJiQrbia, 
Nees  von  Esenbeck  who  examined  these  specimens,  drew  up  from  them 
a  description  of  what  he  called  Balsamodendran  Myrrka,  which  he 
figured  in  1828.^ 

After  Ehrenberg's  herbarium  hail  l>een  incorporated  in  the  Royal 
Herbarium  of  Berlhi,  Berg  examined  these  specimens,  and  eame  to  the 
conclusion  that  they  consist  of  tim  species,  namely  that  de8cril>ed  and 
figured  by  Nees,  and  a  second  to  wliich  was  attached  (coi^i'ectly  we  must 
hope)  two  memoranda  bearing  the  following  words:—"  Ipaa  Myrrhm 
aroor  ad  GisaUj — Martio"  and  " Ex  huie  mmUlima  arbore  ad  Gisan 
mse  Myrrhavi  effltientem  legi?  Iloic  specimina  lecta  sunt  in  montibvs 
I>jara  et  Kara  Februario'*  This  plant  Berg  named  B.  Ekrenbergianwm.* 
Oliver  in  his  Floixi  of  'fropieal  Africa  (1868)*  is  disposed  to  consider 
Berg*s  plant  the  same  as  K  OiKtbalsartiim'  Kth,,  a  tree  or  shrub  }neld- 
ing  myrrh,  found  by  Schweinfurtli  on  the  Bisharrin  mountains  in 
Abyssinia,  not  far  from  the  coast  between  Suakin  and  Edineb.  But 
Schweinfurth  himself  does  not  admit  the  identity  of  the  two  plants.* 
It  is  certain,  however,  that  the  myrrh  of  commerce  is  chiefly  of  African 
origin. 

Captain  F.  M.  Hunter,  Assistant  Resident  of  Aden,  informed  us* 
that  the  Arabian  myrrh  tree,  the  Diilthrn,  is  found  not  only  in  the 
southern  provinces  of  Arabia,  Yemen,  and  Hadramant,  probably  also  in 
the  southern  part  of  Oman,  but  likewise  on  the  range  of  hills  which, 
on  the  African  shore,  run-s  parallel  to  the  Somali  coast.  Tlae  Somalis 
who  gather  the  mjTrrh  in  Arabia  allege  that  the  Arabian  "Didthin"  is 
identical  with  that  of  their  own  district.  Its  exudation  is  the  true 
myrrh,  *' Mtdmal"  of  the  Somalis,  the  "Mur"  of  the  Arabs,  or  "Hecra- 
bole'*'^  of  the  Indiaas. 

Another  mjTrh  tree,  according  to  Captain  Hunter,  Ls  growing  in 
Ogadain  and  the  districts  round  Harrar,  that  is  between  the  7th  and 
10th  parallels,  N.  lat.,  and  43'  to  50^  E.  long.  This  is  the  "  ITabaghadi" 
of  the  Somalis,  which  is  not  found  in  Arabia,  nor  in  the  coast  range  of 


'  PlanitE    MeUicmakst 
(1828)  tab.  a55. 


DiiBscMorf,    u. 


^  On  applying  in  1872  to  Prof,  Ehreuberg 
to  know  if  it  were  possible  that  we  coula 
itu  thia  very  specimen,  we  received  the 
answer  that  it  could  not  be  found. 

'  Becg  u.  Schmidti  Dariidluf%p  v.  Be- 
adtrtibvmif  .  .  ,  oJltttL  QmeOchH^  iv.  ^863) 
tab.  xxix,  d/  aUo  BM.  Ze^nff^  16  Mai, 
1862,   155. 


*  Vol  i.  326. 

*  Petertn&mi,  Geofff*  MUUmlttngtH^  L868L 
127. 

«  Letters  addressed  in  1677  to  F.A,F. 

^  Bold,  Bat,  or  Bol  were  name*  oC  the 
myrrh  in  the  Egyptian  antiquity.— £hr«ii« 

bei^,  Df.  Myrrhm  et  OpocalpoMi 

dtitetU  plantU,  BeroUni,  1841,  foL 
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the  Somali  country,  but  only  at  a  considerable  distance  from  the  sea- 
shore. Its  exudation  is  the  coarse  myrrh,  habaghadi  of  the  Somalia  and 
Arabs  and  **  Baisabole  "  of  the  Indians. 

Hildebrandt  has  collected  the  didthin,  or  didin  as  he  writes,  in  the 
coast  range  alluded  to,  that  is  in  the  Ahl  or  Serrut  Mountains,  where 
the  tree  is  growing  on  sunny  slopes  in  elevations  of  500  to  1,500  metres. 
He  has  ascertained  that  it  is  identical  with  Ehrenberg  s  tree.  Bcdsarm}- 
dendrmi  Myrrka  Nees.  It  is  a  low  tree  of  crippled  appearance,  attain- 
ing not  more  than  3  metres.  This  species  must  therefore  be  pointed 
out  as  the  source  of  true  myrrh  of  the  European  commerce. 

History — {See  also  further  on,  Bissabol).  Mjn^rh  has  been  used 
from  the  earliest  times  together  with  olibanum  as  a  constituent  of 
incense/  perfumes,  and  unguents.  It  was  an  ingredient  of  the  holy  oil 
used  in  tne  Jewish  ceremonial  as  laid  down  l>y  Moses:  and  it  was  also 
one  of  the  numerous  components  of  the  celebrated  Kyphi  of  the 
I^yptians,  a  preparation  used  in  fumigations,  medicine,  and  the  process 
of  erabahning,  and  of  which  there  were  several  varieties. 

In  the  previous  article  we  have  pointed  out  (p.  137)  several  early 
references  to  myrrh  in  connection  with  olibanum,  in  which  it  is 
observable  that  the  mj-rrh  (when  weights  are  mentioned)  is  always  in 
the  smaller  quantity.  Of  the  use  of  the  di*ng  in  meiJia^val  Europe  there 
are  few  notices,  but  they  tend  to  sho%v  that  the  cornmoility  was  rare  and 

Cdous.  This  mjTrh  is  recommended  in  the  Anglo-Saxon  Leech- 
ks*  to  be  used  with  frankincense  in  the  superstitious  medical  practice 
of  the  11th  century.  Jn  a  manuscript  of  the  Monastery  of  Rheinau,  near 
SchaflFhausen,  Switzerland,  we  also  find  that,  apparently  in  the  11th 
century,  myrrh  as  well  as  olibanum  were  used  in  ordeals  in  the 
*'  judicium  ac^usB  buUientis/'  ^  The  drug  was  also  used  by  the  Welsh 
"  Physicians  of  Myddfai "  io  the  13th  century.  In  the  Wardrobe  accounts 
of  Edward  L  there  is  an  entry  under  date  Gth  January,  1299,  for  gold, 
frankincense,  and  viyrrh,  offered  by  the  king  in  his  chapel  on  that  day, 
it  being  the  Feast  of  Epiphany*  Myrrh  again  iigures  in  the  accounts  of 
Cfcoffroi  de  Fleuri/'  master  of  the  wardrobe  {argent ler)  to  Philippe  le 
Long,  king  of  France,  where  record  is  made  of  tlie  purcha;^e  of — '*  4 
onces  d'estorat  calmite*'  (see  Styrax)  '*  et  tnierre  (mjTi'h)  ....  encenz 
et  laudanon,"  (Ladanum,  the  resin  of  Cistus  cretieus  L.) — ^for  the 
funeral  of  John,  posthumoiLS  son  of  Louis  X.,  a.d.  131C. 

Gold,  silver,  silk,  precious  stones,  pearls^  camphor,  musk,  niyi^rht  and 
spices  are  enumerated**  as  the  presents  which  the  Khan  of  Cathay  sent 
to  Pope  Benedict  XU.  at  A\dgnon  about  the  year  1342.  The  myrrh 
destined  for  tins  cii'cuitous  route  to  Europe^  was  doubtless  Uiat  of  the 


*  '  Cnntic,  I  13,  iil  6;  Oenet.  xliii.  11; 
ExckL  ii.  12.  30,  xxiii.  34-30  ;  John  xix,  39  ; 
Mjkrk  xr,  23  ;  Proverbs  vii.  17. 

*  Cbduiyne,  /^  '  '  vm  drc,  of  Early 
MMkmd,il{i-  J97. 

didkm^  <!«.»'  iifjen  der  a ntiqum\ 

OtmiUekafim.  e,  (ia5<>)  187. 

•  Lih€r  qitotiiiiatiu^  CofUrarQiulatorU  Gar- 
iUroba  .  •  ►  .  Ed%oardiL,  Loud  17S7*  pp. 
ymi  and  27.  — The  custom  is  still  observed 
by  thtt  lovereignB  of  England,   and  the 


Queen*a  oblation  of  gold,  fmnkinoemse,  and 
myrrh  ia  still  annually  presented  on  the 
Feast  fvf  Epiphany  in  the  Chapel  Royal  in 
Londnn. 

°  Douet  d*Arcq,  CompUx  de  tArgmtrrk 
rfe*  rota  de  Fram^e,  1851.  19. 

■  Yule,  Cathay  ami  the  way  iMher,  ii. 
357. 

'  For  the  costly  presents  in  question 
never  reached  their  deiftinatioiif  having  been 
all  plundered  by  the  way ! 
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Arabian  traders,  with  whom  the  Chinese  had  coastant  intercourse  during 
the  middle  agea*  Myrrli  in  fact  is  still  somewhat  largely  consiuned  in 
China,* 

The  name  Myrrh  is  from  the  Hebrew  and  Arabic  Miir,  meaning 
bitter,  whence  also  the  Greek  n-fivpvit.  The  ancient  Eg}^tian  Bola  or 
Bal,  and  the  Sanskiit  Vula  are  preser\"ed  in  the  Persian  and  Indian 
words  Bol,  Bola,  and  Heera-hol,  w^ell-kiiown  names  for  myn-h. 

Staete  {frTuKr'^j),  a  substance  often  mentioned  by  the  ancients,  h 
said  by  Pliny  to  be  a  spontaneous  liquid  exudation  of  the  myrrh  tree, 
more  valuable  tlian  m^Trh  itself.  The  author  of  the  Periplus  of  the 
Erythrean  Sea  represents  it  as  exported  from  Muza  in  Ambia^  together 
with  mjirh.  Theophrastus'  speaks  of  m^Ti^-h  as  of  two  kinds,  solid  and 
litpdd.  No  drug  ot  modern  times  has  been  identified  with  the  stacte  or 
liquid  7ni/rrh  of  the  ancients:  that  it  w^as  a  substance  obtainable  in 
quantity  seems  evident  from  the  fact  that  150  pounds  of  it,  said  tt>  be  « 
the  offering  of  an  Eg}"j>tian  city,  were  presented  to  St*  Silvester  at  Rome,  | 
A,D.  314-335/ 

The  myrrh  of  the  ancients  was  not  always  obtained  from  Arabia. 
The  author  of  the  Periplus,*  who  wrote  about  A.D.  04,  reeoiAs  it  to  hav©  fl 
been  an  export  of  Abalites,  Malao,  and  Mosyllon  (the  last-named  the  " 
modern  Berbera),  ancient  ports  of  the  African  coast  outside  the  straits 
of  Bab-el-Mandeb ;  and  he  even  mentions  that  it  is  conveyed  by  small  H 
vessels  to  the  opposite  shores  of  Arabia.  ■ 

SecretioD^Marcliand*  wdio  examined  and  figured  the  sections  of 
a  branch  of  three  years*  gi'owth  of  B.  Myrrha,  represents  the  gum-resin 
a^  chiefly  deposited  in  the  cortical  layers,  with  a  little  in  the  medulla. 

Collection — By  the  Somal  triljc  mjTrh  is  largely  collected  as  it 
flow^s  out,  incisions,  according  to  Hildebrandt,  being  never  practised. 
From  the  information  given  by  Ehrenberg  to  Nees  von  Esenbeck/  it 
appears  that  m3n"rh  w^hen  it  first  exudes  is  of  an  oily  and  then  of  a 
buttery  appearance,  yellowish  white,  gradually  assuming  a  golden  tint 
and  becoming  reddish  as  it  hardens.  It  exudes  from  the  bark  like 
cherry-tree  gum,  and  becomes  dark  and  of  inferior  value  by  age. 
Although  Ehrenberg  says  that  the  mjTrh  he  saw  w'as  of  fine  quality,- 
he  does  not  mention  it  being  gathered  by  the  natives, 

With  regard  to  the  localities*  in  which  the  drug  is  collected, 
Cruttenden,"  who  visited  the  Somali  coast  in  1843,  says  that  myrrh  la 
brought  from  the  Wadi  Nogal,  soutfi  west  of  Cape  Gardafui,  and  from 
Murreyhan,  Ogadain  and  A«:^^ahora  ;  and  that  some  few  trees  are  found 
on  the  mountains  behind  Bunder  Murayah.  Major  Harris** saw  iho 
myrrh  tree  in  the  Adel  desert  and  in  tlie  jungle  of  the  Ha  wash,  on  the  1 
way  from  Tajura  to  Shoa. 

>  Sbangbai  imparted  in  1872,  18^600  Iba. 
of  myrrh, — BeporU  af  Trade  at  the  Treat tj 
Porti  in  China  for  1S72.  p.  4. 

-  Vincent^  Commerce  of  th*^  Ancients,  ii. 
{ 1870)  3 1 G»— Muza  or  Moosa  is  Bupposeii  to 
b«  identical  with  a  place  ttill  bearins  that 
name  lying  about  20  milea  east  of  Mokha. 

*  Lib.  ix.  c.  4. 

*  VtgnoUas,  LUter  Poni^/leaiiM,  I  (1724) 

*  Vtocimt,  0/1.  cti.  iL  127.  129.  135* 


I 


•  RechtreheB  tmr  VOrganhallon  de$ 
tKTa€&ci«,  Parim  1868*  p.  42,  pL  i. 

7  Op.  ciL  at  p.  140,  note  1. 

*  8 Be  paper  with  map  in  iktan  HifjhH 
April,  1873,  also  Pharm.  Joum.  la  Apnl^ 
1873*  821,  and  Hatibury's  Seienct  Papm^ 
378. 

P  Trann.  Btmihay  Qtogr.  Soe.  vii  (ISKI) 
123. 

»o  mghlands  qf  jEthiojiia  (IMI)  L  4M; 
ii.  414. 
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Vaughan  *  states  that  the  Somali  Country  and  the  neighbourhood  of 
urrur  (or  Harar  or  Adari,  9°  20'  N.,  42^"  17'  E.)  south  west  of  Zeila 
are    the   chief   producing   fiistricts.     It   is   generally   brought   to   the 
■eat   fair   of   Berbera   held   in   November,  December,  and   January, 
here   it  is  purchased   by  the   Banians   of  India,  and  shipped  for 
mbay. 

It  appears  that  all  these  iniormationii  rather  refer  to  the  Bisabol  or 
Habagbadi  variety  of  mjTrh  ;  only  the  Jirst  notice,  duo  to  Hildebrandt, 
applies  to  true  mjTrh. 

Myrrh  trees  abound  on  the  hills  about  Shiigra  and  Sureea  in  the 
territory  of  the  Fadhli  or  Fudthli  tribe,  lyin^  to  the  eastward  of  Aden  ; 
myrrh  is  collected  from  them  by  Somalis  who  cross  from  the  opposite 
coast  for  the  piirpose  and  pay  a  tribute  for  the  pri^dlege  to  the  Arab^, 
who  apyjear  to  be  scarcely  acquainted  with  this  drug.^  But  a  sample 
of  it,  received  by  one  of  us  from  Yaughan  in  1852,  and  others  we  have 
since  seen  in  London  (and  easily,  recognized),  proved  it  to  be  somewhat 
different  from  tyj)ical  m^Trh,  and  it  is  probably  afforded  by  another 
species  than  BaLsamodemlron  Myrrha. 

It  would  thus  appear  that  there  are  three  diiFcrent  trees  affording 
jnyrrh,  namely  that  just  alluded  to,  secondly  the  "  Habaghadi,"  and 
thirdly  that  growing  east  of  Aden. 

Description— M}Trh  consLnis  of  irregular  roundish  masses,  varj-ing 
in  size  from  small  grains  up  to  pieces  as  large  as  an  egg,  and  occasion- 
ally much  larger.  They  are  of  an  opacjiLie  reddish  brown  with  dusty 
dull  surface.  When  broken,  they  exhibit  a  rough  or  w^axy  fracture, 
having  a  moLst  and  unctuous  appearance,  especially  when  pressed,  and 
a  ridi  brown  hue.  The  fractured,  translucent  siuiace  often  displays 
characteristic  whitish  marks  wdaich  the  ancients  compared  to  the  light 
mark  at  the  base  of  the  finger-nails.  Myrrh  has  a  peculiar  and  agree- 
able fragrance  with  an  aromatic,  bitter,  and  acrid  taste.  It  cannot  be 
finely  powdered  until  deprived  by  drying  of  some  of  its  essential  oil 
and  water ;  nor  when  heated  does  it  melt  like  colophony. 

Wat^^r  disintegrates  myrrh,  forming  a  light  brown  emulsion,  which 
%"iewed  under  the  microscope  appears  macte  up  of  colourless  drops, 
among  which  ai-e  granules  of  yellow  re.sin.  Alcohol  dissolves  the  resin 
of  myn*h,  leaving  angidar  non-crystalline  particles  of  gum  ^  and  frag- 
ments of  bark. 

Chemical  Composition — Myrrh  is  a  mixture,  in  very  varying 

1  proportions,  of  resin,  mucilaginous  matters,  and  essential  oil.     A  fine 

specimen  of  myrrh  from  the  Somali  coast,  w^ith  which  Captain  Hunter, 

in  1877,  kindly'  presented  one  of  us,  yiokL^d  27  per  cent,  of  resin.     The 

[  undissolved  portion  Ls  partly  soluble  in  water. 

The  resin  dissolves  completely  in  chlorofomi  or  alcohol,  and  the 
colour  of  the  latter  solution  is  but  slightly  darkened  by  perchloride  of 
iron.     It  is  but  partially  soluble  in  alkalis  or  in  bisidphide  of  carbon. 


*  Phnrm.  Jourtt,  xii.  {1853)  226. 

^  Cftpt.  S,  B.  Miles,  in  Joum.  of  /?.  Oro- 

I  ffrti^i.  Soc.  xll  (1871)  236.     The  country 

'  viuled  by  Mileii  and    Miinzinger  la  tbc 

**  Hinymiieni  regio  exterior,^'  the  outer 

cottntry  prodttciug  inyrrh  of  the  ancients, 

About  14'  iff  N.  lat.  and  57*  E.  long.     See 


also  Spronger,  Alte  Oeographie  Arabimi*t 
313. 

*  Druggists  wlio  prepare  Jarge  qnaiititica 
of  Tiuctare  of  Myrrh  may  utime  thia  gum 
for  making  a  common  sort  of  mucilage, — 
Pharm,Joum,  10  June,  1871.  10t»K 


144 


BURSEKACEiE 


Briickner  (1867)  found  this  portion  to  jneld  7a"6  per  cent,  of  carbon  and 
9*5  of  hydrogen.  The  re^in  which  the  bisulphide  refuses  to  dissolve,  is 
freely  soluble  in  ether.  It  contains  only  574  per  cent  of  carbon.  The 
renin  of  myrrh  to  whicli,  when  moistened  with  alcohol,  a  small  quantity 
of  concentrated  nitric  or  hydrochloric  acid  is  added,  assumes  a  violet 
hue,  but  far  less  brilliant  than  that  displayed  by  resin  of  galbanum 
when  treated  in  a  similar  manner.  But  a  most  intensely  violet  liquid 
may  bo  obtained  by  adding  bromine  to  the  resin  dissolved  in  bisulphide 
of  carbon.  If  the  resin  of  myn^h  as  afibrded  by  alcohol  is  warmed 
with  petroleum  (boilhig  at  70''  C).,  only  a  small  amount  of  re.sin  ia 
diasolved.  This  liquid  becomes  turbid  if  vapours  of  bromine  are 
added ;  a  violet  flocculent  matter  deposits,  whereas  the  just  above- 
mentioned  solution  in  the  bisulphide  continues  clear  on  addition  of 
bromine. 

The  resin  of  myrrh  is  not  capable  of  aftbrding  umbelliferone  like 
that  of  galbanum.  By  melting  it  with  potash,  pjTocatechin  and  pro- 
tocatochuic  acid  are  produced  in  small  amoimt. 

Myrrh  jields  on  distillation  a  volatile  oil  which  in  operating  on 
25  lb,  of  the  drug,  we  obtained  to  the  extent  of  J  per  cent*  It  is  a 
yellowish,  rather  viscid  liquid,  neutral  to  litmus,  having  a  powei*ful 
odour  of  mjTrii  and  sp,  gr.  0988  at  IS"*  C'  In  a  column  50  inm.  long, 
it  deviates  a  ray  of  light  30  1*"  to  the  left.  By  subuiitting  it  to  dis- 
tillation, we  obtained  before  the  oil  boiled,  a  few  tkops  of  a  strongly  acid 
liquid  having  the  smell  of  formic  acid.  Neutralized  with  ammonia,  this 
liouid  produced  in  solution  of  mercurous  nitrate  a  wlxitish  precipitate 
which  speedily  darkened,  thus  indicating  formic  acid,  which  is  de- 
veloped in  the  oil.  Old  myiTh  is  in  fact  said  to  yield  an  acid  distillate. 
The  oil  begins  to  boil  at  about  2GG°  Q,  and  chietly  distills  over  between 
270°  and  200". 

On  combustion  in  the  usual  way  it  afforded  carbon  8470,  hydrogen 
9*98.  Having  been  again  rectified  in  a  current  of  diy  carbonic  acid,  it 
had  a  boiling  point  of  262-203°C,,  and  now  afforded*  carbon  8470^ 
hy<lrogen  102 6,  which  would  nearly  answer  to  the  formula  C--H^*0. 
The  results  of  Ruicklioldts  analysis  (1845)  of  essential  oil  of  myrrii 
assign  it  the  formula  C'"H'H>,  which  is  widely  different  from  that  indi- 
cated by  our  experiments. 

The  oil  which  we  rectified  displays  a  faintly  greenish  hue ;  it  is 
miscible  in  every  proportion  with  bisulphide  of  carbon,  the  solution 
exhibiting  at  first  no  peculiar  coloration  when  a  drop  of  nitric  or  sul- 
phuric acid  ia  added.  Yet  the  mixture  te  which  nitnc  acid  (120)  has 
been  added,  assumes  after  an  hour  or  two  a  fine  violet  hue  which  is 
very  persistent,  enduring  even  if  the  liquid  is  allowed  to  dry  up  in  a 
large  capsule.  If  to  the  crude  oD  dissolved  in  bisulphide  of  carbon 
bromine  be  added,  a  violet  hue  is  produced  ;  and  if  the  solution  is 
allowed  to  evaporate,  and  the  residue  diluted  with  spirit  of  wine,  it 
assumes  a  fine  blue  which  ^lisappears  on  addition  of  an  alkali.     The 


JRuicklioldt  gpt  2*18  per  cent;  Bley 
And  Diesel  (1845)  from  1  *6  to  3  4  per  cent, 
of  AD  hcid  oiL  We  are  kindly  infonned 
by  Mr.  FritMche  of  Leipxig  (Mcaara.  Schim- 
mel  k  Co. )  that  good  myrrh  diitilled  on  a 
lATge  scale  yields  m  much  as  4 '4  per  ceut. 
of  oil     (Letter  dated  ISth  June,  1878. ) 


'  Oladfltono  (1863)  found  the  oU  a  little 
heavier  than  water. 

'  Analyeoa  performed  in  my  labomtoty 
by  Dr,  Buri»  February,  1874,  See  also  nay 
paper  on  Carvol.  PHarm,  Jmtm,  vii.  (1876) 
75,  or  Ymrbook  <^  Pharmactf  (1877)  51^ 
F.A.F. 


I 


I 


877)51^    ^ 


145 

oil  Ls  not  much  altt;red  by  boiling  with  alcoholic  potash,  nor  Joes  it 
coQibine  with  alkalino  blsulpliitcK 

The  Bitter  priiici/yle  of  iii>ti4i  is  cnnUinefl  in  the  resin  m  extracted 
by  alcohol.  By  exhausting  the  resin  with  warm  water  an  acid  brown 
solution  is  obtained^  from  which  a  dark,  viscid,  neutral  mass  separates 
if  the  liquid  is  coneentmtcd  ;  it  is  contaminated  with  a  large  amount 
of  inorganic  matter,  from  which  it  may  be  piiritierl  by  means  of  ether 
Yet  the  latter  afibnls  also  but  an  amorplious,  somewhat  brittle  brown  sub- 
stance, softening  at  80''-90°C.  This  liitter  principle  reminds  us  of  that 
mentioned  in  our  article  Elemi,  page  151  ;  it  is  but  sparingly  soluble 
in  water ;  the  yellowish  solution  is  intensely  bitter.  The  bitter  prin- 
ciple of  myrrh  appears  to  be  a  glucoside.  We  have  not  succeeded  in 
preparing  it  in  a  more  satisfactory  state. 

Commerce — Myrrh  is  chiefly  shipped  by  way  of  Berbera  to  Aden, 

'         rice  either  to  Europe  or  to  Bomliay*     The  expoi'ts  of  Aden  in 

tl  year  1875  to  1870  were  1,439  cwt.;  one  half  of  which  went  to 

bom  bay »  one  third  to  the  United  Kingdom.* 

The  bags  or  bales  which  contain  the  mj-n^li  are  opened  in  Bombay, 

and  the  drug  is  soi*ted.     The  better  portion  goes  to  Eui*ope,  the  refuse 

to  China»  where  it  is  probal»ly  used  as  an  incense,^ 

I  Uses — MjaTli,  though  much  used,  does  not  appear  to  possess  any 
Srcry  important  medicinal  powers,  and  is  chiefly  employed  on  account 
pf  its  bitter,  aromatic  properties. 
I  Other  Varieties  of  Myrrh — ^Though  tlie  m}Trh  of  commerce 
exhibits  some  diversity  of  appearance,  the  drug-brok el's  and  druggists  of 
liondon  are  not  in  the  habit  of  appl^dng  any  special  designations  to  the 
different  qualities.  There  are  however  two  varieties  which  deserve 
notice. 

1.  Bi^a  Bol  (Bhesahol,  Bysabole),  Jfabagkadi  or  Hehbalkads  of 
ae  Somalis,  formerly  called  East  India  Miirrk? 

This  drug  is  of  African  origin,  but  of  the  plant  which  yields  it 

nothing  is  known.     Vaughan*  who  sent  a  sample  from  Aden  to  one  of 

us  in  1852,  was  told  by  the  natives  that  the  tree  from  which  it  is 

collected  resembles  that  affording  Heeni  B61  or  true  myrrh,  but  that  it 

"*    nevertheless  distinct.     The  drug  is  exported  from  the  whole  Somali 

at  to  Mokba,  Jidda,  Aden,  Makulla,  the  Persian  Gulf,  India  and 

P"en    China**       Bombay    oflicial    returns    show    that    the    quantity 

:>rted   thither   in   the   year   1872-73,  was    224   cwt,  all   shipped 

Aden. 

Some  myrrh,  no   doubt  that  from  the   interior   of  nortli-ea^stem 

ica*  the  Habaghadi  or  Baisabole,  finds  its  way  by  the  country  of 

ae    Wagadain    (Ugahden  or  Ogadain)    to    the   small    port   of  Brava 

I'awa,  BraouaJ,  about  1"*  N.  lat.,  and  to  Zanzibar.*^     This  is,  possibly, 


^i. 


I  Tr^f-.r-tp.nN-jT)    nl)li|ni)g1y    supplied    by 
,  July  1877, 
'hftrm,    Jourft.    vi    (187*») 


'  Mytrka  indica,  Atftrtiiiy,  fSncffkhp.  drr 
yfd'pnarm.     RohuHiaTtukimtlr,  li.   (1854) 
101. 

*  Ph'trm.  Jituriu  xii,  (1853)  227* 

*  In  184io,  10  ()jKka^ea  of  iiun  drag  con- 


taiuing  about  IB  ewt.  were  oonaigned  to 
me  for  sale  in  I«ndon  by  a  friend  in  Chinft. 
wbo  had  purchased  the  drug  under  the 
notion  that  it  waa  (rue  myrrh.  The  coni- 
modity  was  bad  of  ita  kiiid,  and  woa  sohl 
with  difficnlty  at  30*,  per  cwt. — ^D.  H. 

*  GuUlalD,  DoaiitunU  auv  Chiatoire^  la 
qiogr,  H  le  romnuirce  dt  rAfnqne  orkntaU 
ill  (1856)350, 
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ako  the  ''  Mirrafinu,''  which  is  state  J,  about  the  year  1502,  by  Tome 
Lopez  to  be  collected  (?)  in  the  island  of  *'  Moiizainbiche/'  ^ 

According  to  Vaiifirhaii,  Bissa  B61  is  mixed  with  the  food  given  to 
milch  cows  and  buffaloes  in  order  to  increavse  the  quantity  and  improve 
the  quality  of  their  milk,  and  that  it  is  also  used  as  size  to  impart  a 
bright  glosa  to  whitewashed  walls. 

Miles  mentions"  that  myrrh,  called  there  hodthai,  is  only  used  in  the 
Somali  country,  by  men  to  whiten  their  shields  (by  means  of  an 
emulsion  made  with  the  drug),  by  women  to  cleanse  their  hair.  Pro- 
bably hodthai  and  habaghadi  is  one  and  the  same  thing. 

Bissa  Bol  differs  from  myrrh  in  its  stronger,  almost  acrid  taste  and  in 
odoii}\  wdiich,  when  onee  familiar  is  easily  recognizable  ;  fine  specimens 
of  the  fonner  have  the  outward  characters  of  myrrh  and  perhaps  are 
often  passed  ofi'  for  it.  A  good  sample  of  "  coarse  "  habaghadi  m^^Th 
as  sent  in  1877  by  C?aptain  Hunter  from  Aden  proved  to  contain  but 
very  little  resin.  This  resin  is  manifestly  different  from  that  of  myrrh 
as  already  shown  by  its  paler,  more  reddish  colour.  The  resin  of 
Bissa  Bol  moreover  is  but  very  sparingly  soluble  in  bisulphide  of  carbon; 
this  solution  is  7iot  altered  by  bromine,  that  of  true  niyirh,  as  above 
stated,  assuming  a  most  intense  violet  colour  on  addition  of  bromine 
Nor  is  the  resin  of  habaghadi  soluble  in  petroleum  etlier.  Of  the 
gummy  substance,  w^hieh  is  by  far  the  prevailing  constituent  of  this  drug, 
a  small  portion  only  is  soluble  in  w^ater.  These  extremely  mark^ 
differences  no  doubt  depend  ujion  a  widely  discrepant  composition  of 
the  resins  of  the  two  kinds  of  myrrh  as  well  as  upon  a  different  propor- 
tion of  gum  and  resin.  The  Bissa  Bol  usually  seen  is  an  impure  and 
foul  substance,  which  is  regarded  by  London  druggists  as  well  as  by  the 
Banian  traders  in  India  as  a  very  inferior  dark  sort  of  myrrh. 

2.  Arabian  Myrrh — The  drug  we  have  mentioned  at  p.  143  as  col- 
lected to  the  eastward  of  Aden,  is  of  interest  as  substantiating  the 
statement  of  Theophrastus  that  both  olibannm  and  myrrh  grow  in 
Southern  Arabia.  | 

The  drug,  which  is  not  distinguished  by  any  special  name  in  English 
trade,  is  in  irregular  masses  seldom  exceeding  1|   inches  long,   and 
having  a  somewhat  gummy -look  in^f  exterior.     The  larger  lumps  seem. 
formed    by    the   cohesion   of  small,   rounded,  translucent,  externally 
shining  tears  or  drops.    The  fracture  is  like  that  of  common  myn'h,  but 
less  unctuous  and  w^ants  the  wdiitisli  markings.     The  odour  and  taste  ^ 
are  those  of  the  ordinary  drug.     Pieces   of  a  semi-transparent  papery] 
bark  are  attached  to  some  of  the  lumps.     We  extiucted  the  resin  of  a: 
sample  of  this  myrrh  from  the  territory  of  the  Fadhli,  as  sent  to  us  by 
Captain  Hunter.     Its  solution  in  bisul]ihide  of  carbon  or  petroleum  ( 
ether  was  coloured  by  liromine  as  stated  above,  (p.  144)  with  regard  to 
typical  myrrh  (Heerabol)  fi*om  the  Somali  Country.     The  name  appdiesl 
to  myrrh  from  the  vicinity  uf  Rns  Morbat  in  the  same  region.    But  thftj 
resin  of  another  kind  of  Arabian  mwrh,  for  which  we  are  likewisel 
indebted  to  Captain  Hunter,  is  i^ot  coloured  when  treated  in  the  samai 
way.     This  is  Uie  myrrh  "  Hodaidia  Jebeli  **  from  north  and  north- 
w^estem  Yenen, 


It)  Eajnusio  {me  Appetitrix,  H)  230, 


"fJounf.  qffhe  R,  Oeoffr.  S<K,  22  ti87'2)6*. 
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Rejs^him  Elemi ;  Elenii ;  F*  BMne  ElAiii ;  G.  Elemihars, 

Botanical  Origin — ^Tho  resiti  known  in  pliamiacy  as  Eleml  is 
derived  from  a  tree  growing  in  the  Philippines,  which  Blanco/  a 
I  botanist  of  Manila,  described  in  1845  under  the  name  of  L'iett  Ahilo, 
I  but  which  is  completely  noknown  to  the  botanists  of  Europe.  Blfinco's 
description  is  such  that^  if  correct,  the  |jlant  cannot  be  placed  in  either 
of  the  old  genera  Icica  or  Elaphriurti,  comprehended  by  Bcntham  and 
Hooker  in  that  of  Bursera,  nor  yet  in  the  allied  genus  Canarhim ;  in 
fact  even  the  order  to  w^hieh  it  belongs  is  somewhat  donhtliil.' 

The  tree  grows  in  the  province  of  Batangas  in  the  island  of  Luzon 
(south  of  Manila),  whei*e  its  name  in  the  Tagala  language  is  dlnlu  ;  the 
Spaniai'ds  call  it  Arhola  hvea,  i.e.  pit4:h-fre<!,  frum  the  circumstance  that 
its  resin  is  used  for  the  caulking  of  boats* 

History — The  explicit  statements  of  Theophrastus  in  the  Srd 
centuiy  BX'.  relative  to  olibanom  have  already  been  mentioned.  The 
l-s^Lme  writer  narrates^  that  a  little  above  Coptus  on  the  Red  Sea,  no 
I  tree  is  found  except  the  acacia  (uKavOf})  of  the  desert  ,  .  .  but  that  on 
the  sea  there  grow  laurel  {Sd<ltvti)  and  olive  (eXaia),  from  the  latter  of 
'  which  exudes  a  substance  much  valued  to  make  a  medicine  for  the 
I  staunching  of  blood. 

This  story  appears  again  in  Pliny  ^  who  says  that  in  Arabia  the 
I  olive  tree  exudes  tears  which  are  an  ingredient  of  the  medicine  called 
[by  the  Greeks  E^iha^mon^  from  its  efficacy  in  healing  wounds. 

Dioscorides  "^  briefly  notices  the  Gum  of  ike  Ethitrpian  olive,  which 
he  likens  to  scammony;  and  the  same  substance  is  named  by  Scri- 
bonius  Largus*  who  practised  medicine  at  Rome  during  the  1st  century. 
The  writei*s  who  have  commented  on  Dioscorides  have  generally 
adopted  the  opinion  that  the  exudation  of  the  so-called  olive-tree  of 
Arabia  and  Ethiopia  was  none  other  than  the  substance  known  to  them 
as  Eleini,  though,  as  remarked  by  JIattioli/  the  oriental  drug  thus 
called  by  no  means  well  accords  with  the  description  left  by  that 
author. 

,  to  that  nanie^  the  earliest  mention  of  it  appears  in  the  middle  of 


'  Flora  th  Filipttinti  segunda  impreaaioDt 

*On  cii  ^\t.  a.  W.  Bennett,  who 

is  DOW  at  ^  Burgrraetiv  of  Indin,  as 

to  tfi  litiea  of  Blaiico's  plant* 

we  !iim  the   following  re* 

r^'^i  little  hesitation  in  pro- 

I  IS  tLe  Jescnption,  Idea 

r'amtriutttf  but  what  it 
iA,  isi  mory  didicult  to  say.  The  leaves 
iViag  the  lowest  pair  of  leu  (lots  etnalleBt, 
at  first  Bight  very  oharacteristic  of 
ium  ;  but  the  following^  considei-n- 
the  other  way.  L  Tlie  oj^pimtc 
ich  occnr  nowhere  in  BitrstracecB 
Am*/riHt  with  which  the  plant 
docs' not  agree  lu  many  way».  2.  The 
4iif€ilif  which  are  not  found  anywhere  in 


the  order. — 3.  Tlic  f/uinate  flowers.  In  all 
Bpecies  of  Canarivm  the  parts  of  the  flowers 
are  in  threes,  inchiding  C.  eommuni\  which 
according  to  Miquel  extends  to  the  Philip- 
pines. 1  he  only  exception  ia  6*.  {Sctttinati' 
iht^  Tliwaitea)  hrunjititntf  with  which  it  does 
not  a^ree  in  other  refipects, 

"The  foregoing  reaaona  almost  equally 
exclude  Jcka  {Btirsera)  ;  yet  the  fruit  of 
Btanco'a  plant  aceraa  so  eminently  that  of  a 
BurAn'octit,  that  I  think  it  roust  belong  to 
that  order,  but  with  sume  error  in  the  de^ 
Bcription  of  the  leave*.  *^ 

5«//iW.  Plant,  lib.  iv.  c.  7. 

*  Lib.  xii.  c.  38. 

f^Lib.  i.  c.  HI. 

^  Cmnpoaltifm^^  Mrdicameat,  cnp,  lOS. 

'^  Citmfn,  in  lib.  I.  DioKOrUv', 
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the  15th  century.  Thus  in  a  list  of  drugs  aold  at  Frankfort  about  1450, 
we  find  Gommi  Elrmpvij}  Saladious3''  wlio  lived  about  this  period, 
enunaerates  Gumi  Elend  iimong  the  drugs  kept  l>y  the  Italian  apothe- 
caries, but  we  have  not  met  with  the  name  in  any  ofcher  writer  of  the 
school  of  Salerno.  The  Arbolaifre,^  a  herlml  supposed  to  have  been 
printed  about  H85,  gives  some  account  of  Gomme  Elanpnt,  stating 
that  it  is  the  gum  of  the  lemon  tree  and  not  of  fennel  as  some  think, — 
that  it  resembles  Male  Incense,— and  makes  an  excellent  ointment  for 
wounds. 

The  name  Evhtrmon^  of  Pliny,  also  written  EtifuTmi,  is  probably 
the  original  form  of  the  word  Anhrd,  another  designation  for  the  same 
drug,  though  also  applied  as  at  the  present  day  to  a  sort  of  copal 
It  is  even  possible  that  the  word  Elemi  has  the  same  origin.* 

This  primitive  Elemi  is  in  our  opinion  identical  with  a  peculiar  soi't  | 
of  olibanum  known  as  Luhan  Meyeti^  afforded  by  BiwiveUta  Frej^eitna 
Bird  wood  (p.  135).  It  has  a  remarkable  resemblance  both  in  external 
appearance  and  in  odour  to  the  substance  in  after-times  imported  from 
America,  and  which  wei-e  likened  to  the  elemi  and  animi  of  the  Old 
World-  The  descriiition  of  "gummi  elemnia'*  given  by  Valerius  Cordus* 
the  most  careful  observer  of  his  period,  could  in  our  opinion  well  <^pply.^d 
to  Lnban  Me.^jcti.     (See  p.  153  furtlier  on.)  ^| 

The  first  reference  to  Elemi  as  a  production  of  America  comes  from 
the  pen  of  Monardes^  who  has  a  chapter  on  Animi  and  Copal,     Ha  ^ 
describes  animi  as  of  a  more  oily  nature  than  copal,  of  a  very  agreeable  fl 
odour,  and  in  gi-ains  resembling  olibanura  but  of  larger  size,  and  adds" 
that  it  differs  from  the  animi  of  the  Old  World  in  being  less  white  and 
clear. 

At  a  somewhat  later  period  this  resin  and  some  similar  substances 
began  to  be  substituted  for  Elemi  which  had  become  scarce.*  Pomet»* 
who  as  a  dealer  in  dnigs  was  a  man  of  practical  knowledge,  laments 
that  this  American  drug  was  being  sold  by  some  as  Elemi,  and  by 
others  aa  Animi  or  as  Tacamaca.  It  was  liowever  introduced  in  great 
plenty,  and  at  length  took  tlie  place  of  the  original  elemi  which  became 
completely  forgotten, 

American  Elemi  was  in  turn  discarded  in  favour  of  another  sort 
imported  from  the  Philippines.  The  first  mention  of  this  substance  is 
to  oe  found  among  tlie  descriptions  accompanied  by  drawings  sent  by 
Father  Camellua  to  Petiver  of  London,  of  the  shrubs  and  ti-ees  of  Luzon,** 
in  the  year  170L  Camellus  states  that  the  tree,  which  from  his  drawing 
preserved  in   the  British  Museum  appears  to  us  to  be  a  species  of 


1  FlQckiger,  Die  Franl/urUr  LlMe,  Hallo, 
1873.  7.  10.  —  *  *  Gumi  elemi "  is  ako  fotind 
in  A  similar  list  of  the  year  1480*  compiled 
m  the  town  of  Nordlingen,  BavariA.  See 
Arrhiv  dft  Pharnu  211  (1877)  103. 

*^  Con^ptndium  Aronrntarkmrumy  Bonon. 
14S8, 

*Thia  vcrv  riure  volume  ia  one  of  the 
trenfltires  of  the  Nattotuil  Ltbrary  of 
Paris. 

*From  the  Greek  hfatfiop^  Bignifying 
fJood'Moppijng, 

*  Briksaavola  otMierves — "qnandoque  in- 
c!itT»\*imTiR  nf  giimiiii  Dkii.'.Ethiopicn'  t«»et 


gummi  eltJiii  dicti.quasi  tiiha^ml, " — J^ramem 
ttivipiirintn,  Lugd.  \nl\J.  386, 

*  IHaL  Stir  p.  iiftri  «V.,  cdiiioB  of  ftemer» 
Areentorati,  }5Hl.  209, 

^Libro  Ue  lax  ccmgs  que  «e  trfun  tU  i 
trtix  fudUts  Occkirrtttiltji^  Se villa,  1565. 

"  Thus  Piso  in  1658  desenbea  the  reain  t4 
an  Icka  as  exactly  rcsciubting  iCiemi  and 
quite  as  good  for  wonntls,— //a<.  miL  H 
fned.  Ind,  Occ,  122. 

'  HUioirt  dsft  Drogttf*,  1C&4»  261, 
^^^Ray,  //«•.<  Phi  id.  iii  (17(H).  appftndl 
p.    67.    No.    13.  —Compare   rvi»*»    ii. 
No.  lf\  ' 
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^T»3r?tm.  IS  very  tail  and  large,  that  it  is  caUeJ  by  the  Spaniardn 
Afbol  de  la  bi*m,  and  that  it  yields  an  abimdaoce  of  odoroos  resin 
which  is  commonly  used  for  pitching  boat^i.  Living  specimens  of  the 
tree  together  with  samples  of  the  resin  were  brought  to  Paris  from 
Manila  by  the  traveller  PeiTOttet  about  the  year  1820,  For  the  last 
twenty  years  the  resin  has  been  common,  and  is  now  imported  in  large 
quantities*  for  use  in  the  arts»  so  displacing  all  other  kinds.  It  has 
been  adopted  as  the  Ekmi  of  the  British  Phannacopoiiu  (1867)»  and  is 
in  fact  the  only  variety  of  elemi  now  found  in  English  commerce. 

Description — Manila  elemi  is  a  soft,  resinous  substance,  of  granular 
consLstence  not  unlike  old  honey,  and  when  recent  and  quite  pure  is 
colourless  ;  more  often  It  is  found  contaminated  with  carbonaceous 
matter  which  rendei's  it  grey  or  blackish,  and  it  is  besides  mixed  with 
chips  and  similar  impurities.  By  exposm*e  to  the  air  it  becomes  harder 
and  acquires  a  yellow  tint.  It  has  a  strong  and  pleasant  odour  suggest- 
ive of  fennel  and  lemon,  yet  withal  somewhat  terebinthinous.  When 
moistened  with  spirit  of  wine,  it  disintegrates,  and  examined  under  the 
^microscope  is  seen  to  consist  partly  of  acicular  crystals.  At  the  heat  of 
iling  water  the  hardened  drug  softens,  and  at  a  somewhat  higher 
temperature  fuses  into  a  clear  resin. 

Chemical  Composition^Manila  elemi  is  rich  in  essential  oil. 
On  submitting  28  IK  of  it  to  distillation  with  water,  we  obtained  2  lb. 
13  02.  (equivalent  to  10  j>er  cent.)  of  a  fragrant,  colourless,  neutral  oil,  of 
sp.  gr.  0'861  at  15''  C.  Obser\^ed  in  Wild's  polaristrobometer  we  found 
it  to  be  strongly  dextrogyre,""*  H.  Sainte  Claire  Deville'*  on  the  other  hand 
has  examined  an  oil  of  elemi  that  was  strongly  levogyre.  This 
discrejmncy  shows  that  there  are  among  the  oils  of  various  kinds  of 
lemi,  diiferences  similar  to  those  existing  in  the  oils  of  turpentine  and 
^*ailja.  By  the  action  of  dry  hydrochloric  acid  gas,  Devillo  obtained 
from  his  oil  of  elemi  a  solid  crystalline  substance,  C^*'EI^'*+  2  HCi  Wo 
, failed  to  produce  any  such  compound  from  the  oil  of  Manila  elemi.  Our 
cil  of  elemi  dissolves  in  bisulphide  of  carbon  ;  when  mixed  with  concen- 
trated sulphuric  acid,  it  bueumes  thick  and  assumes  a  deep  orange  colour. 
By  submitting  the  crude  oil  to  fractional  distillation,  we  separated  it 
to  six  portions,  of  which  the  first  five  were  dextrogyre  in  gradually 
inishing  degree,  while  the  sixth  displayed  a  weak  deviation  to  the 
The  first  portion  having  been  dissolved  in  four  times  its  weight 
strong  sulphuric  acid,  washed  and  again  distilled,  exhibit  a  deviation 
the  left" 


*  Tbua  m  a  dnig-«alc,  May  8,   1873,  there  were  offered  275  cjweB,— ot^iial  to  about 
4dOctrU 

'  I  observed  tbe  following  deviations  :— 

In  a  column  of  23  miliimetiea  from  47° *5  to  70° *5  (deviation  23°)* 

,.         .,  50  ,.  „  93'''li(         „        46^-1). 

xii.  (1S41)  181. 

viatiuns  were  observed,  in  a  column  ol  25  millimetreji:  — 
I  Hi  tiiaiiiieu  at  172'— 180-  i^.  from  47^ '6  to  74^ "5;  deviation  20^^  'D  to  the  ilghf. 


180*=*— 183^^ 
ISa':^— 184'^  r> 
184^—105^ 
20n*='^230 
Tlucldsh  veilow  residue 
Fittm47''r»to46*. 


7r-^" 

W"2 


23^ 
21 '-^'2 
18*^-2 
13'^ '4 
\-"A  to  the  frj I, 
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If  the  essential  oil  of  elemi  (8  parts)  is  shaken  with  alcohol,  0*816 
sp,  gr.  (2  parts), nitric  acid,  1*2  sp.  gr.  (I  part)  auJ  water  (5  part«),  the 
mixture,  on  ex[io3ure  to  air  in  a  shallow  capsulu  soon  vieMs  large 
crystaLg,  whicli  were  tound  to  agree  crystallograpliically^  ]>erfectly  with 
terpin,  e^H^'O'  +  OH-  fi^ooi  oil  of  tiirpeutiue, 

Maiijean,^a  French  phannacien,  examined  Manila  elenii  as  long  ago 
as  1821  and  proved  it  to  conUiii  two  resins,  the  one  soluble  in  cold,  the 
other  only  in  hot  apiiit  of  wine.  The  former,  whicli  appears  to  consti- 
tute by  far  the  prevailing  part  of  all  varieties  of  elemi,  has  not  yet  been 
satisfactorily  examined.  Bonastre^  a  little  latter  made  a  more  complete 
analysis,  showing  that  the  less  soluble  resin  which  he  obtained  to  the 
extent  of  25  per  ceut.  is  easily  erystallizable,  and  apparently  identical 
with  a  substance  obtainable  in  a  similar  manner  from  w^hat  he  regarded 
as  true  elemi,  Avhich  the  Manila  resin  was  not  then  held  to  be.  Baup 
(1851)  gave  it  the  name  of  Amyrin,  According  to  our  experiments,  it 
is  readily  isolated  to  the  extent  of  20  per  cent,  when  Manila  elemi  is 
treated  with  cold  spirit  of  wine,  in  which  the  crystals  of  amyrin  are 
but  slightly  soluble.  If  the  elemi  is  pure,  the  amyrin  may  be  thus 
obtained  (by  washing  with  spirit  and  pressure  between  bilmluus  pai>er) 
in  a  cake  of  snowy  whiteness,  which  may  bo  further  purltied  by  crystal- 
lization  from  Ixiiling  alcohol  The  fusing  point  of  the  crystals  is  ITT'^C;  ] 
their  composition  has  been  ascertained  by  Buri^  to  agree  with  the 
formula  C%*'0,  which  may  be  written  thus:  (G'H-)*  OH^  Amyrin  at 
16"*  G.  dissolves  in  275  parts  of  alcohol  0'816  sp.  gr.,  being  readilj^ 
soluble  also  In  all  the  usual  solvents  for  resins.  The  alcoholic  solution 
is  slightly  dextrogyrc.  Amyrin  is  a  neutral  substance,  and  may  bo 
sublimed  in  small  ipiantities  by  very  carefully  heating  it 

By  heating  amyrin  with  zinc  dust  Ciamician*  obtained  chiefly  toluol, 
methyl-ethyl- Ijcnzol  and  ethyl-naphtalin. 

By  allowing  an  alcoholic  solution  of  the  amorphous  resin  of  Manila 
elemi '^  to  evaporate,  Banp  obtained  in  very  small  quantity  crystals  of  I 
Briine^  a  substance  fusing  at  187°  C,  which  he  considered  to  be  distinct  f 
from  amyrin.  In  our  opinion  it  w^as  impure  amyrin ;  it  is  extremely  i 
difficult,  or  rather  practically  impossible  to  extract  all  the  crysUdli^sable 
resin  from  the  amorphous.  If  the  latter,  perfectly  transparent,  is  kept  j 
for  several  years,  an  elegant  crystallization  at  last  begins  to  make  its  J 
appearance  throughout  the  bulk  of  the  resin. 

Baup  further  extracted  from  Manila  elemi  a  crystallizable  substanodi 
soluble  in  w^ater  to  which  he  gave  the  name  of  Bryoidin}  and  in  smaller 
quantity  a  second  also  soluble  in  water  which  ho  called  Brcidine^] 
From  the  experiments  of  Banp  it  ajjpears  that  bryoidin  is  soluble  in  3(>U 
parts  of  water  at  Bf  Q,  and  melts  at  135°  C*;  whereas  brt?idine  requires 
for  solution  260  parts  of  water  and  fuses  at  a  temperature  not  mach 
over  100'  0, 

We  have  also  obtiiined  Bryoidin^  by  operating  in  the  following 


'  Examined  at  my  rtKi  tiest  by  Prof.  Grotii. 

-  Joum.  df  Pfutrm.  ix.  il823)  45.  47. 

*  M  X.  (1824)  199. 

*  Pftnrm,  Jourti,    vli.    (1876)   157,    ^o 
YrMrbQok  of  Vh,  1S77.  2L 

QtseU»eh<\ft,  lS7a  1347. 


^  I  Am  iudLbtod  for  A  ap^imcn  of  th«  I 
matenni  tlKit  Ikup  wui-kecl  upon  unci  wliicki] 
h«  CjUkd  Ueihi  uf  Arhul  a  Lrra,  t<»  M.  Root,  " 
pharinacien  of  Isyoa,  Swit^erlAnd — F.  A.  P. 

^  From  tUo  Gi'ttek  fipi'otf,  in  alliiAion  tii  tho  ] 
moU'Iike  aspect  sometimes  asflumed  by  Uiti  ] 
crystala. 

s  Fhickigcr.  Pharm.  Jmm.  v.  (1874    142.1 
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fmanner:  the  watery  li(juid  left  in  the  still  ufter  tbe  distillation  of  28  lb* 

'  of  Manila  elemi  was  poured  off  from  the  mass  of  hard  re!5in,  and  having 

been  duly  concentrated,  it  deposited  together  with  a  dark  extraetiform 

matter,  colourless  acicular  crystals  of  bryoidin.     The  deposit  in  question 

having  been  drained  and  allowed  to  dry,  the  biyoidin  may  be  separated 

by  boiling  water  or  by  cold  ether.      We  found  the  latter  the  more 

convenient;  it  readily  takes  up  the  bryoidin  contaminated  only  with  a 

little  resin.     The  ethereal  solution  should  be  allowed  to  evaporate  and 

the  residual  crystalline  mass  boiled  in  water,  when  the  solution  (which 

is  colourless),  poured  off  from  the  resin,  will  deposit   upon  couling 

brilliant  tufts  of  acieular  crysUds  of  bryoidin.     The  boiling  in  water 

I  requires  to  be  several  times  repeated  before  the  whole  of  the  bryoidin 

1  can  be  removed ;  the  latter  sometimes  crj^stallizes  as  a  mossy  arborescent 

'growth.      Bryoidin  is  a  neutral  substance,    of  bitter   taste,  scarcely 

soluble  in  cold  water,  but  dissolving  easily  in  l>oiling  water,  or  in  alcohol 

or  ether     When  a  little  is  placed  in  a  watch-ghiss,  covered  with  a  plate 

[of  glass,  and  then  gently  heated  over  a  lamp,  it  sublimes  in  delicate 

needles.     To  obtain  it  perfectly  pure,  it  is  l>est  to  sublime  it  in  a  current 

of  dry  carbonic  acid.     Thus  purified  its  fusing  point  is  1 33  5  C. ;  after 

.fusion  it  concretes  as  a  transparent,  amorphous  mass,  which  if  im- 

jmersed  in  glycerin  and  raised  to  the  temperature  of  ISS""  C,  suddenly 

■crystallizes. 

Wc  have  observed  that  if  the  filtered  mother-liquor  of  bryoidin  after 
I  complete  cooling  and  standing  fur  a  day  or  two  is  warmed,  it  becomes 
turbid  and  that  in  a  few  minutes  there  separate  from  it  long  wdiite  flocks 
like  bits  of  paper  or  wool,  which  do  not  disappear  either  by  wanning 
or  by  cooling  the  liquid  ;  under  the  microscope  they  are  seen  to  consist 
partly  of  thread-like,  partly  of  acicular  crystals.  It  is  possible  this 
Bubfttance  is  Baup's  Brtfidine;  we  found  it  to  fuse  at  135'"  C,  to  be 
neutral,  and  to  crystallize  from  w^eak  alcohol  exactly  like  biyoidin. 
Both  it  and  bryoidin  look  very  voluminous  in  water,  but  are 
extremely  small  in  weight,  and  are  present  in  the  drug  in  but  a 
very  small  amount.  The  composition  of  bryoidin  agrees  with  the 
formula  C2«H»30^  which  might  be  written  thus  (C'ff/+30H-.  But 
it  contains  no  water  of  crystallization.  In  the  vapour  of  dry  hydro- 
chloric gas,  bryoidin  assumes  a  line  red  colour,  turning  violet,  then 
Hand  lastly  green.      This  behaviour  is  not  at  all  displayed  by 

le  liquids  from  which  bry^oidin  is  obtained  contain  an  amorphous 
y^^wn  substance  of  intensely  bitter  taste,  at  tlie  .same  time  somewhat 
itic.     It  is  decomposed  by  dilute  mineral  acids,  evolving  a  very 
iiliar  strong  odour. 

Bari  ^  isolated  from  Manila  Elemi  an  extremely  small  amount  of 
Elemic acid,  (?^B.^0\  It  is  in  very  brilliant  crystals,  much  larger  than 
'  those  of  the  other  constituents  of  elemi.  Although  we  have  before  us 
some  prisms  of  the  acids  several  millimetres  long,  it  has  been  found 
impossible  to  ascertain  their  crystal logi'aphic  character,  each  of  the 
pnsms  being  formed  of  very  intimately  aggregutcd  crystals.  Elcmic 
acid  melts  at  2I5X\;  its  alcoholic  solution  decidedly  reddens  litmus. 
Elemate  of  potassium  is  a  crystalline  salt. 

^  rhtnn,  Jonnh  y\\l  (1878)  (KH. 
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The  relations  of  the  substances  hitherto  isolated  from  eleini  may 
perhaps  be  given  thus : — 

Essential  oil,     ....  C»H"» 

Aiiiyriu. (OTP)*  +  OR^ 

AmarphouB  reain  (?) .         ,        .         {U^W)^  +  0H= 

Elemicacid,      ....         (C»H«r  +  0< 

Uses — Elemi  is  scarcely  used  in  British  medicine  except  in  the 
form  of  an  ointment,  sometimes  prescribed  as  a  stimulating  application 
to  old  wounds. 

Other  sorts  of  Elemi — 1.  MfM'icau  Ekmi\  Vera  Cruz  EUini — 

This  drug,  which  used  to  be  im{>orted  into  London  about  thirty  years  ago, 
but  wLiclt  lias  now  disappeared  from  commerce,  is  the  produce  of  a  ti-ee 
named  by  Royle  Ahiyns  elemifeni  growing  at  Oaxaca  in  Mexico.^  It 
is  alight  yellow,  or  whitish,  brittle  resin  occurring  in  semi-cylindrical 
scraped  pieces,  or  in  irregular  fragments  whicli  are  sometimes  translucent 
but  more  often  dull  and  opaque.  It  easily  softens  in  the  mouth  so  that 
it  may  be  masticated,  and  has  an  agreeable  terebinth inous  odour. 
Treated  with  cold  spirit  of  wine  (*828),  it  breaks  down  into  a  white 
magma  of  acicular  crystals  {Amyrin  f), 

%  Brazilian  Elemi— Was  described  as  long  ago  as  1G58  by  the 
traveller  Piso,  as  a  substance  completely  resembling  the  elemi  of  th© 
Old  World  and  applicable  to  the  same  purposes.     It  is  the  produce  of" 

geveral  trees  described  as  sjjecies  of  Ictca,  as  /.  Icicuriba  DC..-  / 

lieterophylla  DC,  /.  heptaphylki  Aublet,  /.  gmuncnMs  Ajxhh,  I,  altisaimtM 
AubL — In  New  Gramida  a  similar  exudation^  is  fumLshed  by  ~ 
Caran7ia  H.B.K. 

A  specimen  in  our  possession  from  Pernambuco  *  is  a  translucent 
greenisli-yellov.%  fragrant,  terebinthinous  resin,  wdiich  by  cold  spirit 
wine  may  \je  separated  into  two  portions,  the  one  soluble,  the  other  i 
mass  of  colourless  acicular  crystals.     The  resin  spontaneously  exude 
and  collected  from  the  trunks,  is  often  opaque  and  white,  grey, 
yellowish,  looking  not  unlike  fragments  of  old  mortar.     The  miyroscopc^| 
shows  it  to  bo  made  uf*  of  minute  acicular  crystals.^  '^M 

3.  Mauritius  Elemi — Fine   specimens    of  this   substance  and  c^ 
Cohplionia  Mauriilana  DC.  the  tree  affording  it,  were  sent  to  one  of  i:-^' 
(H.)  in  1855  by  Mr,  Emile  Fleurot  of  Mauritius.     The  resin  accorc*'*"* 
in  its  general  characters  with  Manila  elemi,  like  wdiich  it  leaves  afb^-^^ 
treatment  with  cold  spirit  of  wine,  an  abundance  of  crystals  resemblii^c.-^ 
amy  r  in,  M 

4.  Lnban  Mfi/fti*^  or  Lvhnt  Mufi — This  substance,  which  we  clai^^^ 
to  be  the  Orieiitul  or  A  f neon  Elvm't  of  the  older  wi*iters,  and  also  one  ^^ 


/ 


^  Royle'i  very  imperfect  ffpeciinens  of  this 
pUmt  are  in  tbii  Bntiali  Muaeiim. 

^  Now  Protium  /cicorilta  Marchaml,  iti 
Flora  BrasitUnsis,  fascicu).  63  (1874)  tab. 
Liii 

«G.  Planclion,  Bult^^in  dt  la  Soc,  Bot.  de 
Franft,  x\\  (1868)  16. 

*  Given  me  by  Mr.  Manloy,  4ato  of  Pe» - 
iiambnco.  I  have  alao  nn  authentic  speci- 
men   of   the  reein  of  /,   hefcrvphtflta  col 


lected  at  Santarem,  Fai^,  by  Mr.  H. 
Bates  in  185:i— D.  H. 

''  For  8omo  cxperitiienta  on  the 
Jckn,   6ee  Graelin,    ChemUtry,  xvi  (IS 
42 L— Also    Stenhoaae    and    Grorca,     ^ 
Ltebigs  AnnaUn   dcr  Chnnif^    180  i^^^^ 
253v  on  rosin  and  oil  of  Ickii  fn^iiapKff^^ 
The  former  would  aTiiT>ear  to  agree  witt 
the  formuU  (C>H»)9  OH'. 

^  tuhtln  11  the  general  Arabic  namt  i 
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e  resms  anciently  desigimted  Aiiimi,^  is  the  exudation  of  BosxveUia 
[Frereana  Birdwoodt  a  remarkable  tree  gregarious  on  the  bare  limestone 
hiJLs  near  Bunder  Mumyah  to  the  west  of  Cape  Gardafui.  The  tree 
which  is  called  Yegaar  by  the  natives,  is  of  small  stature,  and  differs 
from  the  other  species  of  Bos-weUia  growing  on  the  same  coast  in  having 

glabrous,  glaucous  leaves  with  obtuse  leaflets,  crisped  at  the  margin? 
he  bark  is  smooth,  papery,  and  translucent,  and  easily  stnpped  olf  in 
in  sheets  which  are  used  for  writing  on.  Though  growing  wild,  the 
es  are  said  by  Caiit.  Miles '  to  be  carefully  watched  and  even  some- 
times propagated.  The  re^sin  exudes  after  incision  in  great  plenty,  soon 
hardens*  and  is  collected  by  the  Somali  tribes  who  dispose  of  it  to 
traders  for  shipment  to  Jidda  and  ports  of  Yemen :  occasionally  a 
package  reaches  London  among  the  shipments  of  olibanum.  It  is  used 
in  the  East  for  chewing  like  nmstich. 

In  modem  times  Luban  Mati  has  been  mentioned  by  Wellsted  in 
"  Travels  in  Arabia"  (1838). 

Luban  Meyeti  occurs  in  the  form  of  detached  droppy  tears  and 
ents,  occasionally  in  stalactitic  masses  several  ounces  in  weight. 
It  breaks  very  easily  with  a  brilliant  conchoidal  fracture,  showing  an 
internal  substance  of  a  pale  amber  yellow  and  perfectly  transparent. 
Externally  it  is  more  or  less  coated  with  a  thin  opaque  white  crust, 
which  seen  under  the  microscope  appears  non-crystalline.  Many  of  the 
tears  have  pieces  of  the  thin,  brown,  i>apery  bark  adhering  to  them. 
The  resin  has  an  agreeable  odour  of  lemon  and  turpentine,  and  a  mild 
terebinthinous  taste* 

Treated  with  alcohol  ('838)  it  is  almost  entirely  dissolved;  the  very 
small  undissolved  portion  is  not  crystalline.  The  former  agrees  with 
the  formula  e"H*^0^  20  lb.  of  Luban  Mati  yielded  us  10  ounces  of  a 
volatile  oil  (=:3'1  per  cent.)  having  a  fragrant  odour  suggestive  of  elenii 
and  sp.  gr.  0*85G  at  17*0.  The  oil  examined  in  a  column  50  millim. 
long,  deviates  the  ray  2 ''5  to  the  left.  By  fractional  distillation  wo 
found  it  to  consist  of  dextrogyre  hydrocarbon,  C^''W\  mixed  with  <an 
oxj'genated  oil  which  wc  did  not  succeed  in  isolating ;  the  latter  is 
vidently  lievogyre,  and  exists  in  proportion  mure  than  sufticient  to 
vercome  the  weak  dextrogyre  power  of  the  hydrocarbon. 

There   is    no   gum  in   this  exudation;    it  is  therefore  essentially 
nt    from    olibanum,   the   product   of    closely   allied   species   of 


i  mouotAiti  of  1200  feet  on  the  Somftli  Ctmat 
1  long.  47^  lO 


ehoQ  we  f 


llbaO)  483. 


*   of  Profodsor  G.  Plau- 
LJiierl  that  it  is  iclleTiti- 

r     the     tiAtne     7'ticavwqMe 
A. — f/i^t  tli*  DroffttfXj  Viu 


^  Figurtnl  ill  Birdwood*a  paper,  Tramt, 
Loin.  mSoc.  xxvii.  (1870)  tab.  32  ;  also, 
(rtHluoeJ)  iij  Cooke's  report  on  the  Oum/*, 
Ix'cifiuH,  ctc,^  of  (he  hulia  Mmtum,  1874, 
phitt?  iv. 

"^Jrmrn,  Gtf^ifrapL  Sor.  xlii,  (1872}  61. 

^  Fiiiekiger,  od  Liilian  Mftti  and  i>Uha* 
mimt  P/wrm.  Jount,  viiL  (1878)  805,  with 
iik(:tch  map  of  the  Samali  Cottst. 
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CORTEX    MARGOSJE. 

Coiiex  Azadiraehtm ;  Kim  Bark,  Margom  Bark 


Mdi 


;  Brandis  (M, 


dirachta  L.,  A2 


Botanical  Origin - 
dirachta  indica  Juss,),  an  ornamenUil  tree,  40  to  50  fcet  high  and 
attaining  a  cansiderable  girtL/  well  known  tliroiigbout  India  by  its 
Hindustani  name  oi  Xltn,  or  by  its  Portuguese  appellation  of  J/un/osa/ 
It  is  much  planted  in  avenues,  but  occurs  wild  in  tbe  forests  of  Southern 
India,  Ceylon  and  the  Malay  Archipelago,  as  far  as  Java.' 

The  hard  and  heavy  wood  which  is  so  bitter  that  no  insect  will 
attack  it,  the  medicinal  leaves  and  bark,  tlie  fniit  which  affords  an 
acrid  bitter  oil  used  in  medicine  and  for  burning,  the  gnm  w^hieh 
exudes  from  the  stem,  and  finally  a  sort  of  toJdy  obtained  from 
young  trees,  cause  the  A^im  to  he  regarded  as  one  of  the  most  useful 
trees  of  India. 

M,  indica  is  often  confounded  with  M.  Azedarach  K,  a  native  of 
Chiua/  and  probably  of  India,  now  widely  distributed  throughout  the 
warmer  regions  of  the  globe,  and  nut  rare  even  in  Sicily  and  other 
parts  of  the  south  of  Kurope.  The  former  has  an  oval  fruit  (by 
abortion)  one-celled  and  one-seeded,  and  leaves  simply  pinnate.  The 
latter  has  the  fruit  five-celled,  and  leaves  bi-pinnate. 

History — The  tree  under  the  Sanskrit  name  of  NiinlKi  is  mentioned 
in  Suaruta,  one  of  the  most  ancient  Hindu  medical  writii^s,  composecl 
perhaps  about  the  10th  century  of  oiir  era. 

In  common  with  many  other  productions  of  India,  it  attracted  tlie 
notice  of  Garcia  de  Orta,  physician  to  the  Portuguese  viceroy  at  Qoa, 
and  he  published  an  account  of  it  in  his  work  on  dings  in  15G3/ 
Christ<:)val  Acosta  *  in  1578  supplied  some  further  details  and  also  a 
figure  of  the  tree.  The  tonic  properties  of  the  bark,  long  i-ecognized  by 
the  native  physicians  of  India,  were  successively  tested  by  Dr.  l5. 
White  of  Bombay  in  the  beginning  of  the  present  century,  and  have 
since  been  (jenerally  admitted."  The  drug  has  a  place  in  the  Pkarma- 
CQp(Em  of  India, 

Description — The  bark  in  our  possession*  is  in  coarse  fibrous 
pieces  about  l  of  an  inch  thick  and  2  to  3  inches  wide,  slightly  chan- 
nelled. The  suberous  coat  is  rough  and  cracked,  and  of  a  greyish  rusty 
hue.  The  inner  surface  is  of  a  bright  buff  and  has  a  highly  foliaceous 
structure.  On  making  a  transverse  section  three  distinct  layers  may 
be  observed — firstly   the   suberous    coat   exhibiting  a  large   brown 


'  Fig.  in  Bontlcy  and  Trimon,  Mfdie. 
PlanU,  part  27. 

*  Prom  f\mar*i<**Oy  hitter. 

*  C*  I>e  Caiul*)ll«,  in  Aiono^r,  Phanero- 
ffanuir.  I  (1878)459, 

*  It  is  mentioneii  in  Cliine«e  writings 
dating  lonff  prior  to  the  Christian  era. — 
BretBohneider,  ChlM^e  BolatUcal  Works, 
1870.  12. 


*  CoHoquh^  dm  SimpUs,  <t«.,  Go*,   l^dA 
CoUoq.  3d.  p.  153. 

*  Tractmio  tit  las  Drognu  y  Mfdkinn§  de 
las  Inditu  Orientak*,  Bargos,  1.^7S,  cap.  <iX 

^  Waring,   in  Pharrnacmxtia  of  frulia^ 

isea  443. 

■  We  are  ind«biod  for  it  to  Mr.  Brougbtoti 
of  OotacMnttwd- 
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enchyme  interwoven  witii  small  bands  of  corky  tissue, — secondly 
4dark  cellular  layer,  and   then  the  foliaceous  liber.     The  dry  bark 
lis  inodorous  and  has  a  slightly  astringent  bitter  taste. 

Microscopic  Structure — ^The  snbcrous  coat  consists  of  numerous 
layers  of  ordioaiy  cork-celLn,  which  cover  a  layer  of  nearly  cubic 
Bclerenchymatoua  cells.  This  latter  however  is  not  always  met  with, 
secondaiy  bands  of  cork  (rhytidonia)  frequently  taking  its  place.  The 
liber  b  commonly  built  up  of  strong  fibre-bundles  traversed  by  narrow 
medullary  rays,  and  transversely  separated  by  bands  of  parenchy- 
matous liber  tissue.  Crystals  of  oxalate  of  calcium  occur  in  the 
parenchyme  more  frequently  than  the  small  globular  starch  grains. 
The  structure  of  the  bark  varies  considerably  according  to  the  gradual 
^  development  of  the  secondary  cork-bands. 

Chemical  Composition^Margosa  bark  was  chemically  examined 
in  India  by  Cornish^  (1856).  who  announced  it  as  a  source  of  a  bitter 
alkaloid  to  which  he  gave  the  name  of  Alargosinef  but  wliich  he  ob* 
tained  only  in  minute  quantity  fis  a  "doable  salt  of  Margoshie  and 
\Soda"  in  long  white  needles. 

From  the  bitter  oil  of  the  seeds  he  isolated  a  substance  which  he 
called  Maryosic  Acid,  and  which  he  doubted  to  be  capable  of  affording 
crystal] izahle  salts.  Tlie  composition  neither  of  this  acid  nor  of  margo- 
sine  is  known,  nor  have  the  properties  of  either  been  investigated. 

The  small  sample  of  the  hark  at  our  disi>osal  only  enables  us  to  add 
that  an  infusion  produced  with  perchloridc  of  iron  a  blackish  preci- 
pitate, and  that  an  infusion  is  not  altered  by  tannic  acid  or  iodi»hy- 
drargyrate  of  potassium.  If  the  inner  layers  of  the  bark  are  alone 
exhausted  with  water,  the  liquid  aflbrds  an  abundant  i>reci[>itate  with 
tannic  acid  ;  but  if  the  entire  bark  is  boiled  in  water,  the  tannic  matter 
which  it  contains  will  form  an  insoluble  compound  with  the  bitter 
principle,  and  prevent  the  latter  being  dissolved.  It  is  thus  evident 
that  to  isolate  the  bitter  matter  of  the  bark,  it  would  be  advisable  to 
work  on  the  liber  or  inner  layers  alone,  which  miglit  readily  be  done, 
as  Ihej'  separate  easily. 

According  to  the  recent  researches  of  Broughton^  the  bitter  principle 
is  an  amorphous  resin  soluble  in  the  usual  solvents  and  in  boiling  solu- 
tions of  fixed  alkalis.  From  the  latter  it  is  preci[>itated  by  acids, 
yet,  probably,  altered.  Broughton  ascribed  the  formula  C^H^O'^  to 
this  bitter  i-esin  purified  by  means  of  bisulphide  of  carbon,  ether 
and  absolute  alcohol;  it  fused  at  92''  C.  He  obtained  moreover 
a  small  quantity  of  a  cri^'stallized  principle,  which  he  believed  to  he  a 
fatty  body,  yet  its  melting  point  of  ito""  G  is  not  in  favour  of  this 
suggestion. 

Uses — In  India  the  bark  is  used  as  a  tonic  and  antiperiodic,  both 
by  natives  and  Europeans.  Dr.  Pulney  Andy  of  Madra.s  has  found  the 
leaves  beneficial  in  small-pox. 

»  Indian  J  fumi A  0/ Medical  Sckneej  C^l'  =  Madras  Monthly  Jonm.  Mai.  Menre^ 

cuttJ^  iv.  (I8fi7)  104.  ^inoted  in  Pharm^Jijuni.  June  14,  1873,992, 
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CORTEX     SOYMIDA. 

Cortex  SimetejiiW ;  Rtthitn  Bark. 

Botanical  Origin — 8oymida\frhrlfnfja  Juss.  {Sivietcjua  fcbrifu{fa 
Willd.),  a  tree  of  considerable  size  not  uncommon  in  the  forests  of 
Centml  and  Southern  India.  The  timber  called  by  Europeans 
Bastard  Ceikcr  is  very  durable  and  strong,  and  much  valued  for 
h uikl i  ng  purposes. 

History — The  introduction  of  Rohun  Bark  into  the  medical  practice 
of  Europeans  is  due  to  Roxburgh^  who  recommuuded  the  dru^f  as  a 
substitute  for  Cinchona,  after  numerous  trials  made  in  India  about  the 
year  1791.  At  the  same  time  he  sent  supplies  to  Edinburgh,  whei*e 
Duncan  made  it  the  subject  of  a  thesis^  which  )»robalily  led  to  it  being 
introduced  into  the  materia  medica  of  the  Edinburgh  Pharmacopoeia 
of  1803,  and  of  the  Dublin  Pharmacoiiceia  of  1807. 

Though  thus  officially  recognized,  it  does  not  appear  that  the  bark 
came  much  into  use  or  by  any  other  means  fulhlled  the  expectations 
raised  in  its  favour.  At  present  it  is  regarded  simply  as  a  useful 
astringent  tonic,  and  as  such  it  has  a  place  in  the  Phifnnacopa'la  of 
India  (1868). 

Description— Our  specimen  of  Rohun  bark"*  which  is  from  a  young 
tree,  is  in  straight  or  somewhat  curved,  haU-tubular  quills,  an  inch  or 
more  in  diameter  and  about  1  of  an  inch  in  thickness.  Externally  it  is 
of  a  rusty  grey  or  brown,  with  a  smoothish  surface  exhibiting  no  con- 
siderable furrows  or  cracks,  but  numerous  small  corky  warts.  These 
form  little  elliptic  scars  or  rings,  brown  in  the  centre  and  but  slightly 
raised  from  the  surface.  The  inner  side  and  edges  of  the  quiUs  are  of 
a  bright  reddish  colour. 

A  transvei-se  section  exhibits  a  thin  outer  layer  coloured  by  chloro- 
phyll, and  a  middle  layer  of  a  bright  rusty  hue,  traversed  by  large 
medullary  i*ays  and  darker  wedge-shaped  rays  of  liber.  The  latter  has 
a  fibrous  fracture,  that  of  the  outer  pai^t  of  the  bark  being  rather  corky 
or  foliaeoous.  The  whole  bark  when  comminuted  is  of  a  rust}'  colour, 
becoming  reddish  by  exposure  to  uir  and  moisture.  It  has  a  bitter 
astringent  taste  with  no  distinctive  odour.  The  older  bark  frequently 
half  an  inch  thick  and  fibrous,  has  a  thick  ragged  corky  layer  of  a 
rusty  black iah-brown  colour,  deeply  Hssured  longitudinally,  and 
minutely  cracked  transversely.  Old  bark»  according  to  Dymock  (1 877), 
is  genemlly  in  half  quills  of  a  rich  red- brown  colour. 

Microscopic  Structure— The  bark  presents  but  few  structural 
peculiarities.  The  ring  of  liber  is  made  up  of  alternating  i»rasenchyma- 
tons  and  i>arenchymatous  tissue.  In  the  latter  the  larger  cells  are  filled 
with  mucilage,  the  others  with  starch.  The  [irosenchymatous  groups  of 
the  liber  exhibit  that  peculiar   form  we   have   already  described   as 

*  From  Sdmiiia^  the  Telugft  uatne  of  the  ^  Metlkal  fncU  and  OhserwiikmB^  Lood. 

tiTMj;  Ittfhan  i»  ita  name  in  HindufitAnL—         vi.  (17U5)  127. 

Pig.  in  Bciitk^y  and  Trimcu,  i/oY,   rfants,  *  Ttntnmen  maugnrah  d€  Sftieitnii^  Sov 

imrt  IS  (1877^— *5cc  hlBoV,  De  Caod<>lle,         nmlti,  EtYmh,  1794, 

lu  Mmt*>gr.  PhamrogamaK  L  U878)  722.  *  Kbdly  tsent  i«  by  Mr*  6rooglik4*ii  of 

Oota*jiHiitiiMl. 
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hornbiwt  (p.  74);  it  chiefly  contains  the  tannic  matter,  besiticjs  stellate 
crj'staLs  of  oxalate  of  calcium  which  are  distributed  through  the  whole 
tissue  of  the  bark.  Tlie  medullary  rays  are  of  the  usual  form,  and  con- 
tain starch  gi-anules.  The  corky  coat  is  liuilt  up  of  a  smaller  number 
of  vaulted  (xsWr, 

Chemical  Composition ' — The  bitter  principle  of  the  bark  has 
been  ascei-tained  by  Broughton*  to  be  a  nearly  colourless  resinous 
substance?,  sparingly  soluble  in  water  but  more  so  in  alcohol,  ether,  or 
benzol.  It  does  nut  appear  to  unite  with  acids  or  bases,  and  is  less 
soluble  in  water  containing  them  than  in  pure  water.  It  has  a  very 
bitter  taste,  and  refuses  to  crystallize  cither  from  benzol  or  ether.  It 
contains  no  nitrogen.  To  this  we  may  add  that  the  hark  is  rich  in 
tannic  acid. 

Uses — Rohun  bark  is  a<irainistered  in  India  as  an  astritigent  tonic 
and  antiperiodic,  and  is  reported  useful  in   intermittent  fevers  and 

Seneral  debility,  as  well  as  in  the  advanced  stages  of  dysentery  and  in 
iarrbcea. 

EHAMNACILE. 

FRUCTUS     RHAMNL 

^accos  Wutmni,  Bacc^v.  Spinw  cervince ;  Buckthorn  Berries  ;  F.  Bates 
de  Keprun;  O.  KfYiizdornbeercn, 

Botanical  Origin— Rhamnim  catha7ii€a  L.,  a  robust  dioecious  shrub 
with  spi*eading  branches,  the  smaller  of  wliich  often  terminate  in  a  stout 
thorn.  It  is  indigenous  t^)  Northern  Africa,  tlie  greater  part  of  Europe, 
and  stretches  eastward  to  the  Caucasus  and  into  Siberia.  We  havo 
seen  stems  50  years  old,  having  a  diameter  of  8  inches,  sent  from  the 
government  of  Cherson.  Southern  Russia.  In  England  the  buckthorn 
though  genei'ally  distributed  is  abundant  only  in  certain  districts;  in 
Scotland  it  occurs  wild  in  but  a  single  locality.  Yet  in  Norway, 
Sweden,  and  Finland  it  grows  much  further  north. 

The  fruit  which  ripens  in  the  autumn  is  collected  for  use  chiefly  in 
the  counties  of  Hertfordshire,  Buckinghamshire,  Oxfordshii'e,  and  also 
from  Wiltshire.  The  collectors  usually  prefer  to  supply  the  juice  as 
expressed  by  themselves. 

History — The  Buckthorn  was  well  known  to  the  Anglo-Saxons,  and 
is  mentioned  as  Uartsfharn  or  Wayihoim  in  their  medical  writings  and 
glossarie-s  dating  before  the  Norrnan  conquest.  The  Welsh  physicians  of 
Mvddfai  ("Meddygon  Myddv^ai*')  in  the  13th  century  |jrescrihed  the 
|uice  of  the  fruit  of  buckthorn  boiled  w^ith  honey  as  an  ajmrient  driuk. 

As  Spina  Cenina  the  shrub  is  referred  to  by  Piei'o  de'  Crescenzi  of 
Bologna*  about  A.D.  1305. 

The  medicinal  use  of  the  berries  was  familiar  to  all  the  writei-s  on 


t  The  an&lyvia  Rlliido<!  to  in  the  Pharm. 
ol  india  {^  444)  concema  Kha^a 
(^ufMoiJa)  0enemiUn*i^f  suul  not  the  preaent 
«ne<jt«A,  w  my  frieml  Dr.  i  h-erbeck  has  in- 


uny 
f'ynn-^i  m**,  — F.  A-  F. 


-  Beddoni©»  Ffom  %(t¥Fiim,  Madrma,  part 
i.  (186D)  8, — jUao  inforraation  commanieated 
diruct, 

^  Tratlalo  dnfr  Agricolturrt,  MUaun   IS05 
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botany  and  materia  medica  of  the  16th  century.     Syrup  of  biickthorfT' 
first  appeared  in  the  London  Phnnnacopreia  of  1G50;  it  wa.s  aromatized 
by  means  of  aniseed,  cinnamon,  mastich  and  nutmeg. 

Description— The  fruits,  which  are  only  used  in  the  fresh  state,  are 
small,  juicy,  spherical  drupes  tlie  size  of  a  pea,  black  and  shining, 
bearing  on  the  summit  the  remnants  of  the  styie,  and  supported  below 
by  a  slender  stalk  expanded  into  a  disc-hke  receptacle.  Before  ripening 
the  fruit  is  green  and  distinctly  4-Iobed,  afterwards  smooth  and  plump. 
It  contains  4  one-seeded  nuts  *  meeting  at  right  angles  in  the  middle. 
The  seed  is  erect  with  a  broad  furrow  on  the  back:  in  transverse  section 
the  albumen  and  cotyledons  are  seen  to  be  curved  into  a  horse-shoe 
form  with  the  ends  directed  outwards. 

The  fresh  juice  is  green,  has  an  acid  reaction  and  a  sweetish,  after- 
w^irds  disagreeably  bitter  taste,  and  repulsive  odoiin  It  is  coloured 
dingy  green  by  feme  chloride,  yellow  by  alkalis,  red  by  acids.  Accord- 
ing to  Umney  *  it  should  have  a  sp.  gr.  of  1  070  to  1075,  but  is  seldom 
Bold  pure.     By  keeping  the  juice  gradually  turns  red. 

Microscopic  Structure  —  The  epidermis  consists  of  small  tabular 
cells,  followed  by  a  row  of  large  cubic  cells  and  then  by  several  layers 
of  tan  gen  tially-ex  tended  cells  rich  in  chlorophyll  This  thick  epicarp 
passes  into  the  loose  thin-walled  and  large-celled  sarocarp.  Besides 
chlorophyll  it  exhibits  numerous  cells  each  containing  a  kind  of  sac, 
which  may  be  squeezed  out  of  the  cell  These  sacs  are  violet,  turning 
blue  with  alkalis.  Similar,  yet  much  more  conspicuous  bodies  occur 
also  in  the  pulp  of  the  Locust  Bean  (Ceratonia  Siliqtia  L.). 

Chemical  Composition^The  l>erries  of  buckthurn  and  other 
species  of  Ehmnnus  contain  interesting  colouring  matters,  whicli  have 
been  the  subject  of  much  chemical  research  and  controversy.  Winckler 
in  1849  extracted  from  the  juice  liftmnntwafhajiin,  a  yellowish  un- 
crystallizahle  bitter  substance,  soluble  in  water  but  not  in  ether. 
Alkalis  colour  it  golden  yelloM^;  perchloride  of  iron,  dark  greenish 
bruwm. 

In  1840  Fleurj%  a  pharmacien  of  Pontoise,  discovered  in  buckthorn 
juice  a  yellow  substance  forming  cauliflower-like  crystals  to  which  he 

Eive  the  name  of  Bkmnmne,  This  body  has  been  recently  studied  by 
efort,*  who  identified  it  with  the  Rhamnffine  of  Galletly  (1858)  and 
tlie  ChryBorkamnine  o{  Schiitzenberger  and  Berteche  (1865).  Though 
obtainable  from  the  berries  of  all  kinds  of  Jihamnus  used  in  dyeing 
(including  the  common  buckthojii),  it  is  got  most  easily  and 
abundantly  from  Persian  Berries.  When  pure,  and  crystallized  from 
absolute  alcohol,  it  is  descriljed  as  fomiing  minute  yellow  translucent 
tables.  It  is  scarcely  soluble  in  cold  water,  though  colouring  it  paJe 
yellow ;  is  soluble  in  hot  alcohol,  insoluble  in  ether  or  bisulphide  of 
carbon.  It  is  veiy  soluble  in  caustic  alkalis,  forming  uncryatallizable 
reddish -yellow  solutions*  From  alkaline  solutions  it  is  precipitated  by 
a  mineral  acid  in  the  form  of  a  glutinous  magma  resembling  hydrated 
silica.     Lefort  assigns  to  it  the  ibrmula  C^H'H)'  +  2H''0. 


'  In  lift,  Fmn*ptla  L.,  tbe  other  British 
species,  tbc  fruit  htkn  2  nuts. 

=  Phann.  Jount.  Nav.  23  (1872)  404,  and 
July  U  (1874|  21. 


—Jvftrn,  iU  Platrm.   iv.   (J 866)  <I20.— See 
ftlsn  the  invoBtigationa  of  Lii^berniittti  tmH 
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This  chemist  has  likewise  found  in  the  berries  of  Rhamnu^t  though 
not  with  certaiiifcy  in  those  of  R.  cathartkat  a  nentml  substance  isomeric 
with  rhainmiie,  to  which  he  has  given  the  name  of  Rkamiugine.  Unlike 
rharaiiine  it  is  very  soluble  in  cold  water,  but  in  all  other  respects  it 
agrees  with  that  body  in  chemical  and  physical  properties.  The  two 
substances  have  the  same  taste,  almost  the  same  tint,  the  same  crystal- 
line form,  and  lastly  they  give  rise  to  the  same  reactions  with  chemical 
agents. 

The  conclusions  of  Lefort  have  been  contested  by  Stein  (1868)  and 
by  Schiitzenberger  (1868),  the  latter  of  whom  succeeded  in  decomposiug 
rhamnegine  and  proving  ifc  a  glycoside  having  the  formula  C?*H*'0  , 
Its  decomposition  gives  rise  to  a  body  named  lihavmetin,  C^''H"^0',  and 
a  cryatallizable  sugar  isomeric  with  mannitc,  Schutaenbcrger  admits 
that  the  berries  contain  an  isomeric  modification  of  rhamnegine  ;  but  in 
oiJdition  another  colouring  matter  insoluble  in  -water,  which  appears  to 
be  the  Rhaymiine  of  Lefort,  but  to  which  he  assigns  a  diderent  formula, 
namely,  C^H**©**.  This  is  also  a  glucoside  capable  of  being  split  into 
rhamnetin  and  a  sugar.  There  are  thus,  according  to  Schiitzenberger, 
two  forms  of  rhamnegine  which  may  be  distinguished  as  a  and  /3,  and 
there  is  the  substance  insoluble  in  water,  named  by  Lefort  Rhamnine, 

The  question  of  the  purgative  principles  of  buckthorn,  it  will  be 
obeerved,  has  not  been  touched  by  all  these  researches. 

Uses — From  the  juice  of  the  beiiies  is  prepared  a  syrup  having 
strongly  purgative  properties,  much  more  used  as  a  medicine  for  animals 
than  for  man.    The  pigment  Sap  Green  is  also  made  from  the  juice. 


AlIPELIDEJE. 


VVM      P  ASS  JE. 
Pasmda^  majores ;  Raisins;  F,  Ramus;  0,  Rosinen, 

Botanical  Origin — Vitis  vmifera  L.,  the  Common  Grape-vine.  Ifc 
appears  to  be  indigenous  to  the  Caucasian  provinces  of  Russia,  that  is 
to  say,  to  the  country  Ij-ing  between  the  eastern  end  of  the  Black  Sea 
and  the  south-western  shores  of  the  Caspian  ;  extending  thence  south- 
ward into  Armenia.  Under  innumei^ble  varieties,  it  is  cidtivated  in 
most  of  the  warmer  and  drier  countries  of  the  temperate  regions  of  both 
the  northern  and  southern  hemispheres.  Humboldt  defines  the  area  of 
the  profitable  culture  of  the  vine  as  a  zone  lying  Ijctween  3G^  and  40^ 
of  north  latitude. 

History^ — The  vine  is  among  the  oldest  of  cultivated  plants,  and  is 
mentioned  in  the  earliest  Mosaic  writings.  Dried  grapes  as  distin- 
guished  from  frt'sk  were  used  by  the  ancient  Hebrews,  and  in  the 
Vulgate  are  translated  Uvw  passas,^  During  the  middle  ages,  raisins 
were  an  article  of  luxury  imported  into  England  from  Spain. 

Descnption — The  ovaiy  of  Vitis  vinifera  is  2-celled  with  2  ovules 
in  each  cell ;  it  developes  into  a  succulent,  pedicellate  beny  of  spherical 

'  Nanibm  vi.  3;  1  Sam.  xxv,  18,  xxx.  12;  2  Swn.  xvi.  1  ;  1  Cliroii.  xil.  40, 
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or  ovoid  form,  in  wliich  the  cells  are  obliterated  and  some  of  the  Beeds 
generally  abortive.  As  the  fruit  is  not  ai'ticulated  with  the  rachis  or 
the  raehis  with  the  branch,  it  does  not  drop  at  maturity  but  remaioB 
attached  to  the  jvlant,  on  wliieh,  provided  there  is  sufficient  solar  beat, 
it  gradually  withers  and  dries  i  such  fniits  are  called  Itmsins  of  the  sun. 
Various  methods  are  adopted  to  faciliUite  the  di^^ing  of  the  fruit,  such 
as  dipping  the  bunches  in  boihng  water  or  in  a  lye  of  wood  ashes,  or 
twisting  or  partially  severing  the  sUilk, — the  effect  of  each  operation 
being  to  arrest  or  destroy  the  vitality  of  the  tissues.  The  drying 
is  performed  by  exposure  to  the  sun,  sometimes  supplemented  by 
artificial  heat. 

The  misins  commonly  found  in  the  shops  are  the  produce  of  Spain 
and  Asia  Minor,  and  are  sold  either  in  entire  hunches  or  removed  from 
the  stalk.  The  former  kind,  known  as  Mu^scatel  Maimns  and  imported 
from  Malaga,  are  dried  and  packed  with  great  care  for  use  as  a 
dessert  fruit*  The  latter  kind,  which  includes  the  Valencia  Bawins  of 
Spain,  and  the  Elimt',  Chesme  and  stoneless  Sultana  liaisins  of  Smyrna, 
are  used  lor  culinary  purposes.  For  pharmacy,  Valencia  raisins  are 
generally  em]jloyed. 

Microscopic  Structure — The  outer  layer  or  skin  of  the  berry  is 
made  up  of  small  tabular  cells  loaded  with  a  reddish  granular  matter, 
wdiich  on  addition  of  ait  alcoholic  solutionof  perch loride  of  iron  assumes 
a  dingj"  green  hue.  The  interior  parenchjmie  exhibits  large,  thiji*waUed, 
loose  cells  containing  an  abundance  of  crystids  (bi tartrate  of  potassium 
and  sugar).  There  are  also  some  fibro-vascular  bundles  traversing  the 
tissue  in  no  regular  order. 

Chemical  Com  posit  ion^The  pidp  abounds  in  grape  sugar  and 
cream  of  tartar,  each  of  which  in  old  raisins  may  be  found  crystallized 
in  nodular  masses;  it  also  contains  gum  and  malic  acid.  The  seeds 
afford  15  to  18  per  cent,  of  a  bland  fixed  oil,  which  is  occasionally 
extracted.  Fitz  *  has  shown  that  it  consists  of  the  glycerides  of  Erujcic 
Acid,  C"H*^0",  stearic  acid,  and  palmitic  acid,  the  lirst-named  acid 
largely  prevailing.  The  crystals  of  erucic  acid  melt  at  34'  C;  by  means 
of  fused  potash  they  may  be  resolved  into  arachic  acid,  C^H^O*,  and 
acetic  acid,  (>'H*0'-. 

The  seeds  further  contain  5  to  G  per  cent,  of  tannic  acid,  which  also 
exists  in  the  skin  of  the  fruit.     The  latter  is  likewise  the  se&t  of 

chlorophyll  and  other  colouring  matter. 

Commerce — The  consumption  of  raisins  in  Great  Britain  is  very 
large  and  is  increasing.  The  imports  into  the  United  Kingdom  have 
been  as  follows : — 


1870. 

365,416 

val  £593,527, 


1871. 

427,(>5r» 

vaL  i:7U7»344. 


1878. 

617,418 

val.  £1,149,3.^7, 


1876. 

583.860  cwL 
vftL  £l.a'>«i.4CMJ» 


Of  the  quantity  mentioned  for  1872  there  were  400,570  cwt.  shipped 

n  Spain,  170,500  cwt.  from  Asiatic  Turkey,  and  the  remainder  from 

It  is  stated  that  Greece,  in*1874,  exported  about  1 


from 

other  countries.^ 


*  Brrkhif  ffer  df^tjich, 
Mu  BrtUn,  iv,  (1871)  44*J. 


thrm,    OfsflMi, 
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millions  of  cwt,  value  X28,000,000;    niucli  of  this  was  shipped   to 
England. 

I         Uses — Raisins  are  an   iugredient  of  Com  pound  Tincture  of  Car- 

I  damoins  and  of  Tincture  of  Senna.     Tht^y  have  no  medicinal  properties, 

And  are  only  used  for  the  sake  of  the  saccharine  matter  they  impart' 
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MastiXf  Bemna  Mcistiche;  Mmtich  ;  K  Mastie ;  G.  Mmtix, 

Botanical  OTigin—P wfacui  Lenfiscus  L.,  the  Icntisk^  is  a  dioecioua 
vergi'een,  mostly  found  as  a  shrub  a  few  feet  high  ;  but  wlien  allowed 
ttain  its  full  growth,  it  slowly  acquires  the  dimensions  of  a  small 
having  a  dense  head  of  foliage.     It  is  a  native  of  the  Mediterranean 
shores  from  Syi*ia  to  Spain,  and  is  found  in  Portu^ija],  Morocco  and  the 
Canarie-s.     In  some  parts  of  Italy  it  is  largely  cut  for  fucL 

Mastich  is  collected  in  the  northern  part  of  the  island  of  Seio,  which 
as  long  regarded  as  the  only  region  in  the  world  capable  of  affording 
it.  Experiments  made  in  1856  by  Orphanides'^  have  proved  that 
xcellent  mastich  might  be  easily  obtained  in  other  islands  of  the 
Archipelago,  and  probably  also  in  Continental  Greece.  The  same 
botanist  remarks  that  the  trees  yielding  mastich  in  Scio  are  exclu- 
sively viale. 

History — Mastich  has  been  known  from  a  very  remote  period,  and 
is  mentioned  by  Theophrastus/  ^vho  lived  in  the  4th  centuiy  before  the 
Christian  era.  Both  Dioscorides  and  Pliny  notice  it  as  a  production  of 
e  island  of  Chio,  the  modern  Scio. 
Avicenna  *  described  (about  the  year  100(>)  two  sorts  of  mastich,  the 
white  or  Roman  (i.e.  Mediterraiwan  or  ChriMimi)^  and  the  dark  or 
Nabathrean, — the  latter  probably  one  of  the  Eastern  forms  of  the  di*ug 
mentioned  at  p.  165. 

Benjamin  of  Tudela/  who  visited  the  island  of  Scio  when  travelling 
the  East  about  A.D.  llGO-1173,  also  refern  to  it  yielding  niastieh, 
hich  in  fact  has  always  been  one  of  its  most  important  productions, 
,nd  from  the  earliest  times  intimately  connected  with  its  history. 

Mastich  was  prescribed  in  the  ISth  century  by  the  Welsh  '*  Meddy- 
gon  Myddvai  "  as  an  ingi^edient  of  ointments. 

In  the  middle  ages  the  mastich  of  Scio  was  held  as  a  monopoly  by 

e  Greek  emperoi^,  one  of  whom,  Mi^^hael  Paleologus  in  1201,  permitted 

he  Genoese  to  settle  in  the  island.      His   successor  Andronicus  IL 

needed  in  1304  the  administration  of  the  island  to  Benedetto  Zaccaria, 

a  rich  patrician  of  Genoa  and  the  proprietor  of  the  alum  works  of  Fokia 


'  Ti  t  tif  thU  ia  very  sniaH.     On 

mmc<  hed  raisina  in  proof  spint  in 

th«  1*1  •►i^^j  iioii  of  2  OK.  to  a  piot^  we  found 
ti^tk  fluid  oimc«  of  the  tincture  so  obtained 
to  affofd  by  evaporation  to  drj*nca»  28 
grftina  of  a  oArk  viicid  sugary  extract. 


'^  Heldreich,  Natzf^nzen  Gri^thmtandtt^ 
Atben,  1862.  (>1. 

8  //wf.  PianL  lib,  ix.  c  1. 

•^  Lib.  ii.  li.  4G2. 

'■*  Wriglit»  Earhf  Trmrls  in  FaleMine^ 
1848.  77.  (Bohn'«  fieries). 
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(the  ancient  Phociea),  north-west  of  Smyrua,  for  ten  years,  renouncing 
all  tribute  during  that  period.  The  concession  was  very  lucrative,  a 
large  revenue  being  derived  from  the  Contrctta  del  Masiico  or  Mastich 
district:  and  the  Zaccaria  family,  taking  advantage  of  the  weakness  of 
the  eojperor,  determined  to  hold  it  as  long  as  possible.  In  fact  they 
made  themselves  the  real  sovereigns  of  Scio  and  of  some  of  the  adjacent 
islands,  and  retained  their  positiun  until  expelled  by  Andronicus  IIL 
in  1329.^ 

The  island  was  retaken  by  the  Genoese  under  Simone  Vignosi  in 
IS^G  ;  and  then  l>y  a  remarkable  series  of  events  became  the  property 
of  an  association  called  the  Maona  (the  Araliic  word  for  subsid}^  or 
reinforcement),  Many  of  the  noblest  families  of  Genoa  enrolled  them- 
selves in  this  corporation  and  settled  in  the  island  of  Seio  ;  and  in  order 
to  express  the  community  of  interest  that  governed  their  proceedings, 
some  of  them  relinquished  their  family  names  and  assumed  the  general 
name  of  Giiistlniam.^^  This  extraordinary  society  played  a  part  ex- 
actly comparable  to  that  of  the  late  East  India  Company.  In  Genoa 
it  had  its  '^ O^eluin  Chii'^ ;  it  had  its  own  constitution  and  mint,  and 
it  engaged  in  wars  with  the  emperors  of  Constantinople,  the  Venetians 
and  tlio  Tnrks,  who  in  turn  attacked  and  ravaged  the  mastich  isknd 
and  adjacent  possessions. 

The  Giustinianis  regulated  very  strictly  the  culture  of  the  lentisk 
and  the  gathering  and  export  of  its  produce,  and  cruelly  punished  all 
offenders.  The  annual  export  of  the  drug  was  300  to  400  quintals,* 
which  were  immediately  assigned  to  the  four  regions  with  which  the 
Maona  chiefly  traded.  These  were  Romania  (i.e.  Greece,  Constanti- 
nople and  the  Crimea),  Occklenie  (Italy,  France,  Spain  and  Germany), 
VeraTiirchm  (Asia  Minor),  and  Orienie  CSyvm,  Egypt,  and  Northern 
Africa).  In  1304,  a  quintal  was  sold  for  40  itrp  ;  in  1417,  tlie  price  was 
fixed  at  25  lire.  In  the  16th  century,  the  whole  income  from  the  drug 
was  30,000  ducats  (£13,750)/  a  large  sum  for  that  period. 

In  1506,  the  Giustinianis  detinitively  lost  their  beautiful  island,  the 
Turks  under  Piali  Pasha  taking  it  by  force  of  arms  under  pretext  that 
the  customary  tribute  was  not  duly  paid.^  A  few  years  liefoi^e  that 
event,  it  was  visited  by  the  French  naturalist  Belon  "  who  testifies  from 


I 
I 


that  a 
become 


^  TnKt  Jordftnns  wbo  visited  Scio  cirm 
13S0  (?)  tiaticed  the  production  f>i  mastich, 
und  idao  the  In^s  of  the  ialaod  by  Marti  no 
Zaccaria. — MirabUia  deAcrifda^  or  Wondrrs 
of  (hf  Ea»l,  edited  hy  Col.  Yule  for  the 
llftkluyt  Society,  18<i3. 

'  Probably  partly  for  the  reason 
Palazzo  Giufltmiaiu  in  Genoa  had 
iho  projKjrt^  of  the  Society.  In  the  little 
**  Piazza  Gmstiniani/'  near  the  cathedral 
of  San  Lorenzo,  that  palace  may  etiil  be 
Been^  but  there  is  only  a  large  view  of  the 
island  of  Scio  which  woulil  remind  of  the 
Maona.  I  waa  told  in  1874  by  Sj^,  Can  ale, 
the  historiaa  of  Genoa,  that  he  thought  it 
doubtful  that  the  Offieittm  Chii  had  resided 
in  the  said  palace. — F.  A.F. 

•  An  incidental  notice  showing  the  value 
of  the  trade  occurs  in  the  letter  oFColnmbus 
(himielf  a  Genoese)  announcing  the  reauH 
of  his  fifat  voyage  to  the  Indies.    In  stating 


what  uiay  \m  obtained  from  the  ialand  of 
Hispaniola,  be  mentions — gold  and  spice* ,  ♦ 
and  via^tirh,  hitberto  fouud  only  in  Greece 
in  the  island  of  iSeio*  and  iprhich  the  Si^ 
noria  seUs  at  its  own  price,  as  much  as  their 
Highnesses  [Terdinand  and  Isabella]  shsll 
command  to  be  ahippcd.  The  letter  hmm 
date  15  Feb.  um.^ Jitters  qf  Chritiobal 
Columbm  (Hakluyt  Soeitty)  1870.  p.  15. 

*  The  ducat  being  reckoned  at  9^.  2rA 

*  For  further  particulars  reanecting  the 
history  of  Scio,  the  Maona,  :md  tbe  trade 
of  the  Genoese  in  the  L  -  -■'^  '^  :.f  m 
Ersch  and  Grubl>er'»  J  V  fW 
lLeiiMdg»  1355^)  art.  (/ii'  ilcyd 
Cohnk  commaxicLU  deffli  JtaUam  m  Oriemt$  \ 
I  (1S06). 

*iJbiif  J'  plufUurs  ilngularitn  *i 

chofif*  !  (rouveid  en  GHrt^  etc* 

pAris,  i;..r^.  JiN    lu  ck  8.  p,  S3<S» 
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rsonal  observation  to  the  great  care  with  which  the  lentisk  was 
lultivated  by  the  nihabitania 

Wheu  Tournefort*   was  at  Scio  in  1701,  all  the  lentisk  trees  on  the 

land  were  held  to  be  the  property  of  the  Grand  Sigiinr,  and  if  any 

nd  was  sold,  the  sale  did  not  include  the  lentisks  that  might  he 

wing  on  it.     At  that  time  the  mastich  villages,  about  twenty  in 

umber,  were  required  to  pay  2SG  chests  of  mastich  annually  to  tlie 

Turkish  officens  appointed  to  receive  the  revenue. 

In  the  beginning  of  the  present  century,  when  Olivier^  paid  a  visit 
to  the  island  of  Chios,  he  found  5i).0(H>  ocehe  (one  occa=2*82  lb.  avdp. 
=  1'28  kilogrammes)  or  somewhat  more  to  be  the  annual  harvest  of 
masticb. 

The  month  of  January,  1850,  wan  memorable  throughout  Greece 
and  the  Archipelago  for  a  frost  of  unpamlleled  severity  which  proved 
ery  destructive  to  the  mastich  trees  of  Scio^  and  occasioned  a  scarcity 
'  the  di'ug  that  lasted  for  many  years.'' 
The  foregoing  statements  show  that  for  centuries  past  Scio  or  Chios 
was  famed  for  this  resin ;  there  are  however  a  few  evidences  proving 
"  at  at  least  a  little  mastich  used  also  to  be  collected  in  other  islands, 
Ainari*  quoted  an  Arabic  geographer  of  the  12th  centuiy  speaking  of 
**  il  mastics  dt  Pantdlarkt  cavaio  tUr  /entiscJii  e  lo  sfonice  odonferoJ' 
^■Pantellaria,  Kossura  of  the  ancients,  is  the  small  volcanic  island  south- 
^Brest  of  Sicily,  not  far  from  Tunis.  In  a  list  enumerating  the  drugs 
^Bo  be  met  with  in  1582  in  the  fair  of  Frankfurt  *  we  find  even  mastich 
^Hf  Ct/2'/y*us  quoted  a^  superior  to  the  common.  Cyprian  mastich  again 
^Bccurs  in  the  phannaceutical  tariffs  of  10 12  and  ItSUD  of  tlie  same  city, 
^Bnd  in  many  othei-s  of  that  time." 

^P  The  disuse  into  which  mastich  has  fallen  makes  it  diiScuIt  to  under- 
stand its  ancient  importance  ;  but  a  glance  at  the  pharmacopoeias  of  the 
15th,  IGth,  and  17th  centuries  shows  that  it  was  an  ingredient  of  a 
large  number  of  compound  medicines/ 

Secretion — In  the  bark  of  tlie  stems  and  branches  of  the  mastich 
ahmb,  there  are  resin-ducts  like  those  in  the  aromatic  roots  of  UmbelU- 

IUrm  or  Compositce.  In  Pldacia  they  may  even  bo  shown  in  the 
petioles,  The  wood  is  devoid  of  resin,"  so  that  slight  incisions  are  suffi- 
cient to  provoke  the  resinous  exudation,  the  bark  Ijcing  not  very  thick, 
airl  liable  to  scale  off 
Collection— In  Scio  incisions  are  made  about  the  middle  of  June 
'^  the  bark  of  the  stems  and  principal  branches.  From  those  incisions 
^hich  are  vertical  and  very  cloao  together,  the  resin  speedily  flows^  and 


[^ovagt  into  Ote  Levant,  i.  (1718)  tZSf). 
p  ^'«>yaj/«  (lung  V Empire  Othoman  tl  la 
'7«.  u,  (Parif",  1801)  132-136. 
,.  At  Atiiens  the  tnercnr^^  was  for  a  short 
'^^h%  —W  C.  (14"  R)  In  8cio,  where 
^  fro«t  wa»  probably  quite  aa  severe, 
JJ^Ogh  we  li*TC  no  ex&ct  tlata*  the  mischief 
j*  the  lentifikji  varied  -with  the  localitj.^ 
^^  «xpo0eU  to  the  north  or  gr^wiiig  nt 
J^dcrable  clevationa,  being  killed  down 
^  Um  haa«  of  the  trunk,  nrhile  those  in 
**>!«  faTt>im!<l  positions  rafferod  destruc- 
^only  in  aome  of  their  branchea. 


<  Storia  tki  Mm u  Imam  di  Sicilia,  iii,  ( 1 872) 
787. 

^  FlUckiger,  Dommeute  zur  OtMChkhtt  dtr 
Phitnnack,   Halle,  187<>.  31. 

^ibkL  41.  05. 

"*  Thus  in  the  London  Pharmacopatia  of 
163-2,  roastich  enters  into  24  of  the  37  tlif- 
fereiit  kinds  of  pill,  besides  which  it  is  pro- 
scribed  in  troches  and  ointments. 

^'See  Unger  and  Kotachy,  Die  fnarl 
Cypem,  Wicn,  1S<»5.   424. 
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soon  hardens  and  dries.  After  15  to  20  clays  it  is  collected  with  much 
care  in  little  baskets  lined  with  white  paper  or  clean  cotton  wool  The 
ground  below  the  trees  is  kept  hard  and  clean,  and  flat  pieces  of  stone 
are  often  laid  on  it  that  the  droppings  of  resin  may  Ikc  saved  uninjured 
by  dirt  There  is  also  some  spontaneous  exudation  from  the  sn^dl 
branches  which  is  of  very  fine  quality.  The  operations  are  carried  on  by 
women  and  children  and  last  for  a  couple  of  munths,  A  fine  tree  may 
yield  a.s  much  aa  8  to  10  pounds  of  mastich. 

The  dealers  in  Scio  distinguish  three  or  four  qualities  of  the  drug, 
of  which  the  two  finer  are  called  kuXktto  and  <p\t<TKapt,  that  collected 
from  the  ground  Tri/rTti,  S-nd  the  worst  of  all  ^XouSa^ 

Description — The  best  sort  of  mastich  consists  of  roundish  tears 
about  the  size  of  small  peas,  together  with  pieces  of  an  oblong  or  pear- 
shaped  fonn*  They  are  of  a  pale  yellow  or  slightly  greenish  tint 
darkening  by  age,  dusty  and  sligfitly  opaque  on  the  suriace  but  perfectly 
transparent  within.  The  mastieh  of  late  imported  has  been  washed  ; 
the  tears  are  no  longer  dusty,  but  have  a  glassy  transparent 
appearance.  Mastieh  is  brittle,  has  a  conehoidal  fracture,  a  slight 
terebinthinous  balsamic  odour.  It  speedily  softens  in  the  mouth,  and 
may  be  easily  masticated  and  kneaded  between  the  teeth,  in  this 
respect  difteriog  from  sandarac,  a  tear  of  which  breaks  to  powdei* 
when  bitten. 

Inferior  mastieh  ia  less  transparent,  and  consists  of  masses  of  larger 
size  and  less  regular  shape,  often  contaminated  with  earthy  and  vege- 
table impurities. 

The  sp.  gr.  of  selected  tears  of  mastieh  is  about  IDG.  They  soften 
at  00'  a  but  do  not  melt  below  108\ 

Mastieh  dissolves  in  half  its  weight  of  pure  warm  acetone  and  then 
deviates  the  ray  of  polarized  light  to  the  right.  On  cooling,  the  8olt]* 
tion  becomes  turbid.  It  dissolves  slowly  in  5  parts  of  oil  of  clov^, 
forming  even  in  the  cold  a  clear  solution ;  it  is  but  little  soluble  id 
glacial  acetic  acid  or  in  benzoi 

Chemical  Composition — Mastieh  is  soluble  to  the  extent  of  about 

90  per  cent  in  cold  alcohol ;  the  residue,  which  has  been  termeJ 
Masticln  or  Beta-resin  of  Mfwti eh,  is  a  translucent,  colourless,  tough 
substance,  insoluble  in  boiling  alcohol  or  in  solution  of  caustic  alkali, 
but  dissolving  in  ether  or  oil  of  turpentine.  According  to  Johnston,  it 
is  somewhat  less  rich  in  oxygen  than  the  following. 

The  soluble  portion  of  mastieh,  called  Alpha  resin  of  Masiich^  pos- 
sesses  acid  propeities,  and  like  many  other  resins  has  the  formula 
(T^ffK)'.  Hartsen'  asserts  that  it  can  be  obtained  in  crystals.  Its 
alcoholic  solution  is  precipitated  by  an  alcoholic  solution  of  neutral 
acetate  of  lead*     Mastieh  contiiins  a  very  little  volatile  oil 

Commerce — Mastieh  still  forms  the  principal  revenue  of  Scio,  from 
which  island  the  export  in  1871  was  28.000  lb.  ui picked,  ViXxA  42,000  lb. 
of  common.  The  market  price  of  picked  mastieh  was  equal  to  6s.  lOrf, 
per  lb. — that  of  common  28.  lOt^.  The  superior  quality  is  sent  to 
Turkey,  especially  Constantinople,  also  to  Trieste^  Vienna^  and  Mar- 
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^  Hddreieh  (uid  Orpb&nidefi)  Nuizpjlan- 
wn  OrkchmlandM,  Athen,  1862,  GO. 
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seiUes^  and  a  small  quantity  to  England,    The  common  sort  is  employed 
in  the  East  in  the  manufacture  of  rakl  and  utber  cordials.* 

Uses — Mastich  is  not  now  regarded  aa  possessing  any  important 
therapeutic  virtues,  and  as  a  medicine  is  becoming  obsolete.  Even  in 
varnish  making  it  is  no  longer  employed  as  formerly,  its  place  being 
well  supplied  by  less  costly  resins^  such  for  example  as  dammar. 

Varieties^Tliere  is  found  in  the  Indian  bazafii-s  a  kind  of  mastich 
which  though  called  Mitdafji-rumC  (Roman  maBtich),  is  not  imported 
from  Europe  but  from  Ki.bui,  and  is  the  produce  of  PiMaeki  Khmjuk 
Stocks,  and  the  so-called  P.  calndka  St.  trees  growing  all  over  Sind, 
Bel6chistan  and  KaV)ul^  TJiis  drug,  of  which  the  better  qualities  closely 
approximate  to  the  mastich  of  8cio,  sometimes  appears  in  the  European 
market  under  the  name  of  EuM  Indian  or  Bmnbai/  MasticK  We  find 
that  when  dissolved  in  half  its  weight  of  acetone  or  benzol,  it  deviates 
the  ray  of  light  to  the  right. 

The  solid  i-esiu  of  the  Algerian  form  of  P,  TerebivfhvsJ^.,  known  as 
P.  athmtica  Desf ,  is  coUected  and  used  as  mastich  by  the  Arab  tribes 
of  Northern  Africa.^ 


TEREBINTHINA  CHIA 

rebinthma  Cypria ;  Ckiayi  iir  CypHanTiirpentine  ;  F.  Ter^benthine 
mi  Baume  de  Chio  qh  deChypres;  Ot*  Ckion  Terjjenthhh  Cyprischer 
TerjmUhin. 


^m  Botanical   Origin — Pistacki  Terelinthus  L.  (P,  atlantiea  Desf, 

^B  P.  pakvstina  Boiss-,  P.  cabidica  Stocks),  a  tree  20  to  40  feet  or  more 
in  height,  in  some  countries  only  a  shrub,  common  on  the  islands  and 
shores  of  the  Mediterranean  as  well  as  throughout  Asia  Minor,  extend- 
ing, as  P.  palwdina,  to  Syria  and  Palestine  ;  and  eastward,  aa  P. 
C€wulica,  to  Bellichistan  and  Afghanistan.  It  is  found  under  the  form 
called  P,  atlantiea  in  Northern  Africa,  where  it  grows  to  a  large  size, 
aud  in  the  Canary  Islands. 

These  several  forms  are  mostly  regarded  as  so  many  distinct  species; 
but  after  due  considenition  and  the  examination  of  a  large  number  of 
specimens  both  dried  and  living,  we  have  arrived  at  the  conclusion  that 
they  may  fairly  be  united  under  a  single  specific  name.  The  extreme 
varieties  certainly  present  great  differences  of  habit,  rs  anyone  would 
observe  who  had  compared  Pistacui  Terebinthus  as  the  straggling  bush 
which  it  is  in  Languednc  and  Provence,  with  the  noble  umbrageous 
tree  it  forms  in  the  neighbourhood  of  Smyrna.  But  the  different  types 
are  united  by  so  many  connecting  links,  that  we  have  felt  warrantee!  in 
dissenting  from  the  opinion  usually  held  respecting  them. 

On  the  branches  of  Pistacia  Terebinthug,  a  kind  of  galls  is  produced, 
'hich  we  shall  briefly  notice  in  our  article  Gallae  halepenses. 

'"""^  '  'iimberbatch,  Rf.pori  on  Tra^U  DeuUcJuiii  Mortjenl.  Gn*r^fhch^  xxLjc  5$2. 
^'                   '>r  1871. — ^oX-r,  derived  from  '  l^owAl, Economic ProducUo/the  Punjab, 

ill*    i        1       woTdndqiz,  formaaticb,  which,  Roorkeo,  1808*  411. 

stniage  to  »ay,  would  appear  to  have  its  ^Guiljoiirt,  Ilijit.  d.  Z>rof?.  iii.  (18.>0)  458; 

home  on  Uie  Baltic.     In  the  vocabularies  XrrimiViXt  TopographhffUdkoMduSiiharQrf 

oi  the  OM-Fmaiiiui    idiom   *'iiiichis"    is  Paris,  1866.58. 
f(>aiid  meiuiiiig resin.  ^Blaut  Zeltschrift  der 
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History — The  terebinth  was  well  known  to  the  ancients  ;  it  is  the 
TeppitpOo^  of  Theophrastus,  repe^tiSo^  of  other  authors,  and  the  AUih  of 
fche  Old  Testament/  Amon^^  its  products,  the  kernels  were  regarded 
by  Dioscorides  as  unwholesome,  though  agreeable  in  taste.  By  pressing 
them,  the  original  Oil  of  Turpentine,  Tcpe^lvQivov  eXatov,  a  mixture  of 
easontial  and  fat  oil  was  obtained,  as  it  ia  in  the  East  to  the  present 
day.  The  resinous  juice  of  the  stem  and  branches,  the  true^  primitive 
turpeotine./jijTiV??  repfxtrOiPtj,  was  celebrated  as  the  finest  of  all  analogous 
products,  and  preferred  both  to  mastich  and  the  pinic  resins.  To  the 
latter  however  the  name  of  turpentine  was  finally  applied.^ 

Collection — The  resinous  juice  is  secreted  in  the  bark,  according  to 
linger,*  and  MarchanJ,^  in  special  cells  precisely  as  mastich  in  P.  LentU- 
cics.  That  found  in  commerce  is  collected  in  the  island  of  Scio.  To  some 
extent  it  exudes  spontaneously,  yet  m  gieater  abundance  after  incisions 
made  in  the  stems  and  branches.  This  is  done  in  spring,  and  the  resin 
continues  to  flow  during  the  whole  summer ;  but  tlie  quantity  is  so 
small  that  not  more  that  10  or  11  ounces  are  obtained  from  a  large  tree 
in  the  course  of  a  year.  The  turpentine,  hardened  by  the  coolness  of 
the  night,  is  scraped  from  the  stem  down  whicli  it  has  flowed,  or  from 
flat  stones  placed  at  the  foot  of  the  tree  to  receive  it.  As  it  is,  when 
thus  collected,  always  mixed  with  foreign  substances,  it  is  purified  tti 
some  extent  by  straining  through  small  baskets,  after  having  been 
liquefied  by  exposure  to  the  sun. 

When  Tournefort*  visited  Scio  in  1701,  the  island  was  said  t-o  produce 
scarcely  300  okes  or  ocche  (one  occa  —  2*82  lb.  avdp,);  a  century  later 
Olivier*  staterl,  that  the  turpentine  was  becoming  very  sca,rce,  2lH>  ocche 
only,  or  even  less,  being  the  annual  yield.  It  was  then  carefully  col- 
lected by  means  of  little  earth i^n  vessels  tied  tc>  the  incised  st«ms.  The 
trade  is  asserted  to  be  now  almost  exclusively  in  the  hands  of 
the  Jews,  who  dispose  of  the  drug  in  the  interior  part  of  the  Turkish 
Empire.^ 

Description — A  specimen  collected  by  Maltass  near  Smyrna  io 
1858  was,  after  ten  years,  of  a  light  yellowish  colour,  sciircely  fluid 
though  perfectly  transparent,  nearly  of  the  oiiour  of  melted  colophony 
or  mastieh,  and  without  much  taste.  We  fuund  it  readily  soluble  in 
spirit  of  wine,  amy  lie  alcohol,  glacial  acetic  acid,  benzol,  or  acetone,  the 
solution  in  each  case  being  very  slightly  Huoieseent.  The  alcoholic 
solution  reddens  litmus,  and  is  neither  bitter  nor  acrid.  Two  }mrts  of 
this  genuine  turpentine  dissolved  in  one  of  acetone  deviate  a  ray  of 
polarized  light  7^  to  the  right  ^  in  a  column  30  ram.  long, 

Chian  turpentine  as  found  in  commerce  and  believed  to  be  genuine, 
is  a  soft  solid,  becoming  brittle  by  exposure  to  the  air ;  viewed  in  mass 
it  appears  opa<pie  and  of  a  dull  brown  hue.     If  pressed  while  warm 
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*  G«iieiia  xii.  6,  wlierc  tlie  vrorJ  h  ren- 
dered in  our  version  jtlain, 

'  Further  hiBtoric&t  iuforuiiitiim  oa  the 
Terebinth  may  be  found  in  UtihnaKuttHr- 
pfliin^n    nnd    HnmtUkrr^     lierliu,     1877. 

'Unger  ti*   Kotaohyi  rfie  Inttl  C^pem* 

*  Rtvmon  tin  groupe  de»  Awuu%rdku:^, 


I'aris,  |{SC9.150.  Plato  iii.  Bhuws  the  re^tai* 
feruus  tlucta  of  a  branch  two  yeara  tiltl. 

*  Voyatje  into  tlie  Levant^  L  {lllb)  287, 

"  i'ptf.  ilanji  P Empire  Vthoman^  ^%c.%  U- 
(1801)  130. 

7  M&ltass,   Pharm,  Joum,   xvii.    (IS5$) 
540, 

^  A  tolufcion  of  mmitioh  tnAdo  in  the  i 
pTDportion  doTi&tes  S'*  to  the  right 
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Hbetween  two  slips  of  gloiis,  it  is  s^en  tu  be  traDsparent,  of  a  yelluwiali 
arowTi,  and  much  coutaminated  by  varioua  iiiipuritie,s  in  a  state  of  fine 
^division,  It  has  an  agreeable,  mild  terebiBthinous  odour  and  very  little 
t taste.  The  wliitish  powder  with  which  old  Chian  turpentine  becomes 
leovered,  shows  no  trace  of  crystalline  structure  when  examined  under 
|the  microscope. 

Chemical  Composition — Chian  turpentine  consists  of  resin  and 
>tial  oil.  The  former  is  prolmbly  idt^ntical  with  the  Alpha-resin  of 
oiastich.  The  Beta-resin  or  Masticin  appears  to  be  absent,  for  we  find 
that  Chian  turpentine  deprived  of  its  essential  oil  by  a  gentle  heat,  dis- 
solves entirely  (impurities  excepted)  in  alcohol  sp,  gr.  081 5,  which  is 
by  no  means  the  ciise  with  mastich. 

The  essential  oil  which  we  obtained  by  distilling  with  water  64 
>unccs  of  Chian  turpentine  of  authentic  origin,  amounted  to  nearly  14 A 
per  cent     It  has  the  odour  of  the  drug ;  sp.  gr.  0-869  ;  boiling  point 
IGl'*  C;  it  deviates  the  ray  of  polarized  light  121**  to  the  right.     In 
ommon  with  turpentine  oils  of  the   Couijhrv,   it  contains  a    small 
[amount  of  an  oxygenated  oil,  and  is  therefore  vividly  attacked  l.\y 
5diura.     When  this  reaction  is  over  and  the  i>il   is  again   distilled,  it 
>jls  at  157*  C.  and  has  a  sp.  gr.  of  0*862.     It  has  now  a  more  agree- 
able odour,  resembling  a  mixture  of  cajuput,  mace,  and  camphor,  and 
dearly  the  same  rotatory  power  (ll^o**  to  the  right).     By  saturation 
rith  dry  hydrochloric  acid,  it  yields  a   solid   compound  al'ter  some 
I'eeks.     After  treatment  with    sodium  and  rectification,  the  oil  was 
Ifound^  to  consist  of  C  8875/^H  11  "40  per  cent.,  which  is  the  composition 
I  of  oil  of  turpentine. 

Uses—Chian  Turpentine  appears  to  have  exactly  the  properties  of 
tbe  pinic  turpentines ;  in  British  medicine  it  is  almost  obsolete.  In 
Greece  it  is  sometimes  added  to  %vine  or  used  to  flavour  cordials,  in  the 
same  manner  as  turpentine  of  the  pine,  or  mastich. 


GALLiE   CHINENSES   SEU  JAPOHICJE. 

Botanical  Origin— The  plant  which  bears  this  important  kind  of 

^11,   is   Bhns   se'miahtta    Murray  (llh.    Biicki-araela    Roxb.),    a   tree 

^^taining  30  to  40  fetft,  common  in  Northern  India,  China  and  Japan, 

^^'cending  in  the  outer  Him^daya  and  the  Kasia  hills  to  elevations  of 

►^00  to  6,000  feeL* 

History — In  China  these  galls  are  probably  known  and  used  both 
l^^dicinallyand  in  dyeing  since  very  long;  they  are  mentioned  in  theher- 
l^^l  Punisaou,  written  in  the  middle  of  the  16th  century.  They  also  occur 
J^  Cleyers  "Specimen  rnedicinoe  sinicte,'' Fmnkfort,  1682,  No.  225,  under 
-|?^^  name  u  jm  fiA>'     Kiimpfer*  also  mentions  a  tree  "Baibokf,  vnlgo 

I"  ^JJii,"  growing  on  the  hills,  the  pinnate  leaves  of  which  he  found 
^  *^ten  provided  with  an  excrescence :  *'  'Kirifpaa-t  foliorum  informi, 
^MbtTosa,multiplici,temii,'dura,cava,Gall[e nostratis usu  praestante/'  No 


'  From  BTioJvsis  p&rfonued  in  »ny  labo* 
^Htory  bv  Dr.  Kraufthnar.— F.  A.  ¥, 

ftt,  h(me»  Fhnlar*  indim  orienialut^ 


ii.  (Miylrna,  1843)  tab.  561,  gives  a  good 
figure. 

*  Hanbnr}',  Sdfvee  Paptrs^  266. 

*  AimrnHalfM  exotica^  1712.  8^. 
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doubt  thiy  refers  to  fche  galls  under  notice ;  they  began  to  be  imnortet 
into  Europe  about  1724',  and  are  noticed  by  Geofi'roy^  as  Onillcs  des 
Indes,  but  fchey  seem  to  have  soon  disappeared  fi^om  the  market. 
Percira  directed  attention  to  them  in  18^4,  since  which  time  they 
have  formed  a  re^jj^lar  and  abundant  article  of  impart  both  from  China 
and  Japan. 

Forniation — Chinese  galls  are  vesicular  protuberances  formed  on 
the  leafstalks  and  branches  of  the  above-mentioned  tree,  by  the 
puncture  of  an  insect,  identified  and  figured  by  Doubleday'-^  as  a  species 
of  AphiSf  and  subsequently  named  provisionally  by  Jacob  Bell* 
A,  ckinenms.  We  have  no  account  by  any  competent  observer  of 
their  growth  ;  and  as  to  their  development,  we  can  only  imagine  it 
from  the  analogous  productions  seen  in  Europe.  According  to  Double- 
day,  it  is  probable  that  the  female  aphis  punctures  the  upper  surface  of 
a  leaf  (more  probably  leafstalk),  the  result  of  the  wound  being  the 
growth  of  a  hollow  expansion  in  the  vegetable  tissue.  Of  this  cavity 
the  creaturti  takes  possession  and  brings  forth  a  progeny  which  Uvea 
by  puncturing  the  inner  surface  of  their  home,  tlius  much  increasing 
the  tendency  to  a  morbid  expansion  of  the  soft  gi'owing  tissue  in  an 
outward  direction.  Meanwhile  the  neck  of  the  sac-Uko  gall  thickens, 
the  aperture  contracts  and  finally  closes,  imprisoning  all  the  inmates. 
Here  they  live  and  multiply  until,  as  in  the  case  of  the  pistacia  gall  of 
Europe,  the  sac  ruptures  and  allows  of  their  escape.  This,  we  may 
imagine,  t^ikes  place  at  the  period  when,  after  some  generations  all 
wingless  and  perhaps  all  female  (for  the  female  aphis  produces  for 
seveml  generations  without  impregnation),  a  winged  generation  is 
brought  forth  of  both  sexes.  These  may  then  fly  to  other  spots,  and 
deposit  eggs  for  a  further  propagation  of  their  i-ace. 

The  galls  are  collected  when  their  green  colour  is  changing  into 
bUow  ;  they  are  then  scalded.* 

Description — The  galls  are  liglit  and  hollow,  varying  in  length 
from  1  to  2  J  inches,  and  of  extremely  diverse  and  irregular  foim.  The 
simplest  are  somewhat  egg-shaped,  the  smaller  end  being  attached  to 
the  leafstalk ;  but  the  form  is  rarely  so  regular,  and  more  ollen  the 
body  of  the  gall  is  distorted  by  numerous  knobby  or  born-like  protu- 
berances or  branches  ;  or  the  gall  consists  of  several  lobes  uniting  in 
their  lower  part  and  gradually  attenuated  to  the  point  by  which  the 
excrescence  is  attached  to  the  leaf*  But  though  the  form  is  thus  vari- 
able, the  structure  of  these  bodies  is  very  characteristic.  They  are 
striated  towards  the  base,  and  completely  covered  on  other  parts  with 
a  thick,  velvety,  grey  down,  which  rubbed  off  on  the  prominences,  dis- 
plays the  reddish-brown  colour  of  the  shell  itself.      The  latter  is 

*  Mtm,  dt  rAcadHnk  roynh  dfA  Science*^ 
Paria,  1724.  324.—A1bo  Dti  llalde,  Descrip- 
tion lU  r Empire  df  At  Chiuft  iii.  (La  Haye, 
17a(J)  e!5— 625,  **Dea  Ou  Pucy  U^/' 
The  author  quotes  nttmerotis  mediaiiiAl 
ftpuUcAtio»4  for  these  galk. 

*'  Phai^n,  Journ,  vil  (l8iS)  310. 

*  /ht,i.  X.  (ISrjl)  123!*. 

*  iSUnisL  J  u  lieu  et  I*.  Champion,  IndtiA- 
tric*  aur.  ft  mpdeme*  de  Pthnpire  chinotA^ 
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"  We  have  onco  met  with  galLi  im[ 
from  Shangbfd  which  differod  £rom  oir^' 
tmry  Chinese  mHa  m  not  being  homed, 
but  all  of  an  dougated  ovoid  form,  often 
pointed  at  the  upper  eud*  and  haiixig 
moreover  a  strong  cheeny  smell.  They  may 
be  derived  from  DUtyUum  roffmomtm  S. 
et  Z.,  though  they  do  uot  perfootly  Moonl 
with   the    uepresaed    pear-shaped    fomis 
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tiffured  by  8ieboid  and  Zuccarliu  [Fhm 
JajiCHMCat  tab.  94), 


Fhm  m 
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^  of  an  inch  in  thickness,  translucent  and  horuy,  Ijufc  brittle  with 
looth  and  shining  fracture.     It  is  rather  smoother  on  the  inner  sur- 
face and  of  lighter  colour  than  on  the  uotor. 

The  galLg  when  broken  are  generally  found  U)  contain  a  white, 
downy-looking  substance,  together  with  the  miiiute,  dried- up  bodies  of 
the  killed  insect/ 

The  drug  as  imported  from  Japan  is  usually  a  little  smaller  and 
paler ;  it  mostly  fetches  a  better  price  in  the  market. 

Microscopic  Structure — The  tissue  of  the  galls  is  made  up  of  thin- 
walled,  large  cells  irregularly  traversed  by  small  vascular  bundles  and 
laticiferous  vessels.  The  latter  are  mostly  not  branched.  The  paren- 
cliyine  is  loaded  with  lumps  of  tannic  matter  and  starch,  the  latter  having 
\  mostly  lost  by  the  treatment  with  boiling  water  its  granular  appearance* 
The  epidermis  of  the  galls  is  covered  with  little  tapering  haii-s,  consist- 
ing each  of  1-5  cells,  to  which  is  due  the  velvety  down  of  the  drug. 

Chemical  Composition — Chinese  or  Japanese  galls  contain  about 
70  per  cent,  of  a  tannic  acid,  which  has  been  first  shown  by  Stein  in 
1849  to  be  identical  with  that  derived  from  oak  galls  (see  GuIIlb  hale- 
pensesX  Uie  so-called  gaUvtannic  or  common  tannic  acid."  It  is  remark- 
I  able  that  this  suljstance,  which  is  by  no  means  widely  distributed,  is 
I  alsQ  present  in  Mhus  coiiurnUf  a  species  indigenous  in  the  Mcditeri-anean 
region.  Its  leaves  and  shoots  are  the  well-known  dyeing  and  tanning 
material  Suvuich, 

Stein,  however,  pointed  out  at  the  same  time,  that  in  Chinese  galls 
gallotannic  acid  is  accompanied  by  a  ^mall  amount,  about  4  per  cent, 
of  a  different  tannic  matter. 

Commerce — At  present  the  supplies  arrive  chiefly  from  Hankow, 
from  which  great  trading  city  the  export,  in  1872,  was  no  less  than 
a(\949  peculs,  equal  to  36,8^14  cwt.;  21,011  peculs,  value  136,214  taela  (one 
Uel  about  t>«.)  in  1874-.  In  1877  all  China  exported  not  more  than 
17.515  peculs.  A  little  is  also  shi|>ped  from  Canton  and  Niogpo."*  The 
<iuantity  imported  from  China  into  the  United  Kingdom  in  1872  was 
SG21  cwts.,  valued  at  £20.008.  In  the  China  trade  returns^  the  drug  is 
always  miscalled  **  Nut  galls/'  or  '*  gallnuts.*'  Only  those  called  "  Wu- 
pei-tze"  are  the  galls  under  examination.  There  are  also  oak-galls 
'Exported  from  China  resembling  those  from  Westeni  Asia.  Japanese 
galls,  **Kifiishi,'*  ai'C  sliipped  in  increasing  quantities  at  Hiogo/ 

Uses — The  galls  under  notice  are  employed,  chiefly  in  Germany,  for 
^he  manufacture  of  tannic  acid,  gallic  acid,  and  pyrogalloL 


'  H^  also  Schenk,  in  Buchner's  RrptHo- 
^ium  far  Phorm.  v.  (1850)  2(^-27,  or  bhart 
*^>str»ct  of  tlmt  pftper  in  tlie  Jahrmberkld 
^  Wiggere,  1850.  48. 

*  See  also  Stcnhottse,  Proceedings  qf  the 


MoanlSockhu  xi.  (ISG2)  402. 

3  EthmiH  of  Trade  at  the  Tnaly  PorUof 
Chim,  for  1872.   154;  for  1874. 

*  Matsugata,  Lr  JajKm  i\  VETponUion 
ttniversdle  (Paris,  1878)  116.   14G. 
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HERBA  SCOPARIL 

Cdcumina  vel  Suvimittftes  Scoparii ;  Broovi  Tops  ;  F.  OenA  d  balaie; 
G.  Besenginster,  Pfrievicmkmui. 


lical  Origin — Cytisu^  ScopaHus  Link  (Siyarti^m  Sc4)parium 
hmnnus  vutfjaris  Wiiiiiner),  the  Coinmon  Broom,  a  woody 


Botani 

L,,  Sarothi 

shrub,  3  to  6  feet  high,  gi'ows  gregariously  in  sandy  thickets  and  un- 
cultivated places  throughout  Great  Britain,  and  Western  and  temperate 
Northern  Europe.  In  continental  Europe  it  is  plentiful  in  the  valley  of 
the  Rhine  up  to  the  Swiss  frontier,  in  tSouthern  Germany  and  in  Silesia, 
but  does  not  ascend  the  Alps,  atnl  is  absent  from  inany  j>arts  of  Central 
and  Eastern  Europe,  Polonia  for  instance.  According  to  Ledebour,  it  h 
found  in  Centra!  and  Southern  Russia  and  on  the  eastern  side  of  the 
Ural  Mountains.  In  Southern  Europe  its  place  is  supplied  by  other 
species. 

Hi  story  ^ — From  the  fact  that  this  plant  is  chiefly  a  native  of 
Western,  Northern  and  Central  Europe,  it  is  improbable  that  the 
classica!  authoi's  were  acrpiainted  with  it;  and  for  the  same  reason  the 
remarks  of  the  early  Italian  writei-s  may  not  always  apply  to  the 
species  under  notice.  With  this  reservation,  we  may  state  that  broom 
under  the  name  Genwia,  GeneMa,  or  GencHlra  is  mentioned  in  the 
earliest  printed  herbals,  as  that  of  Paasau,'  1485,  the  If^yrtas  SfniitiitiSj 
141)1,  the  Great  Hfrhal  printed  at  South w ark  in  1520,  and  othei*s. 
It  ia  likewise  the  Genista  as  figured  and  described  by  the  German 
botanists  and  pharmacologists  of  the  16th  century,  like  Brunfels,  Fuchs, 
Tra^s,  Valerius  Cordus  (''Genista  angulomv'')  and  others.  Broom  was 
used  in  ancient  Anglo-Saxon  medicine^  as  well  as  in  the  Welsh 
*'Meddygon  Myddvai.  It  had  a  place  in  the  London  PhaiTuacopa?ia  of 
1618,  and  has  been  included  in  nearly  every  subserfuent  edition. 
Hieronymus  BiTmsch^vyg  gives"  directions  for  distilling  a  water  from 
the  flowers,  *' floret  gmeMoi*' — a  medicine  which  Gerarde  relates  was 
used  by  King  Heniy  VIIL  '-  against  surfets  and  diseases  thereof 
arising." 

Broom  was  the  emblem  of  those  of  the  Norman  sovereigns  of 
England  descended  from  Geoffiy  the ''Handsome,"  or  "  Plantitgenet,'^ 
count  of  Anjou  (obilt  a,d.  1150),  who  was  in  the  habit  of  wearing  the 
common  broom  of  his  country,  the  "plankt  genista,"  in  h'm  helmet 

Description— The  Common  Broom  has  numerous  straight  ascending 
wiry  branches,  sharply  5-angled  and  devoid  of  spines.  The  leaves,  of 
which  the  largest  are  barely  an  inch  long,  consist  of  3  obovate  leaflets 
on  a  petiole  of  their  own  length.  Towards  the  extremities  of  the  twigs, 
the  leaves  are  much  scattered  and  generally  reduced  to  a  single  ovate 
leaflet,  nearly  sessile.  The  leaves  when  young  are  clothed  on  Vjoth  sides 
with  long  reddish  hairs ;  these  under  the  njicroscope  are  seen  each  to 


>  Htrharhu,  Patavif  1485* 

'  C<Hsk*yn«  Le^uivm^t  *c.,  iii,   (1866) 

ai6. 


'  Dt  arte  duttinandi,  first  odition  150Ui 
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consist  of  a  simple  cylindrical  thin-walled  cell,  the  surface  of  which  is 
beset  with  numerous  extremely  small  protuberances. 

The  large,  bright  yellow,  odorous  flowers,  which  become  brown  in 
drying,  are  mostly  solitary  in  the  axils  of  the  leaves ;  they  have  a 
persistent  campanulate  calyx  divided  into  two  lips  minutely  toothed, 
and  a  long  subulate  style,  curved  round  on  itself.  The  legume  is  oblong 
compressed,  1 J  to  2  inches  long  by  about  i  an  inch  wide,  fringed  with 
haii-s  along  the  edge.  It  contains  10  to  12  olive-coloured  albuminous 
seeds,  the  funicle  of  which  is  expanded  into  a  large  fleshy  strophiole. 
They  have  a  bitterish  taste,  and  are  devoiil  of  starch. 

The  portion  of  the  plant  used  in  pharmacy  is  the  younger  herbaceous 
branches,  which  are  required  both  fresh  and  diied.  In  the  former  state 
they  emit  when  bruised  a  peculiar  odour  which  is  lost  in  drying.  They 
'ave  a  nauseous  bitter  taste. 

Chemical  Composition — Stenhouse*  discovered  in  broom  tops 
two  interesting  |tiinciples,  Seoparinj  Cr^^H'^0^'^,  an  indillerent  or  some- 
what acid  body,  and  the  alkaloid  Sparteine,  C'*H*N%  the  first  soluble 
bin  water  or  spirit  and  crystallizing  in  yellowish  tufts,  the  second  a 
Colourless  oily  liquid  heavier  than  water  and  sparingly  soluble  in  it, 
boiling  at  288°  C. 

To  obtain  scoparin,  a  watery  decoction  of  the  plant  is  concentrated 

90  as  to  form  a  jelly  after  standing  for  a  day  or  two.     This  in  then 

washed  with  a  small  quantity  of  cold  water,  dissoived  in  hot  water  and 

again   allowed    to    repose.       By    repeating   this   treatment   with    the 

aodition  of  a  Utile  hydrochloric  acid,  tlie  chlorophyll  may  at  length  be 

separated  and  the  scoparin  obtained  as  ageUtiouus  mass,  which  dries  as 

an  amorphous,  brittle,  pale  yellow,  neutral  suljstance,  devoid  of  taste 

and  smell.     Its  solution  in  hot  alcohol  deposits  it  partly  in  cry  stills  and 

p^ly  as  jelly,  which  after  drying  are  alike  in  composition,     Hlasiwetz 

showed  (1860)  that  scoparin  when  melted  with  potash  is  resolved,  like 

kino  or  ouercetLn,  into  Pliluroglucin^  CfH*0*,  and  Froiocaicchaic  Acid^ 

The  acid  mother-liquors  from  which  scoparin  has  been  obtained 
^hen  concentrated  and  distilled  with  soda,  yield  besides  ammonia  a 
very  bitter  oily  liquid.  Sparteine.  To  obtain  it  pure,  it  requires  to  bo 
repeatedly  rectilied,  dried  by  chloride  of  calcium,  and  distilled  in  a 
^^m^entof  dry  carbonic  acid.  It  is  colourless,  but  becomes  brown  b}^ 
^ixjsiir©  to  light ;  it  has  at  first  an  odour  of  aniline,  but  this  is  altered 
I'y  rectification.  Sparteine  has  a  decidedly  alkaline  reaction  and  readily 
't'iutralizes  acids,  fi>rming  crystallizable  salts  which  are  extremely  hitter. 
^^JQine,  nicotine,  and  sparteine  are  the  only  volatile  alkaloids  devoid 
^'oxygen  hitherto  known  to  exist  in  the  vegetable  kingdom. 

Milia^  extracted  sparteine  simply  by  acidulated  water  which  he 
^^Gcentrated  and  then  distilled  witli  soda.  The  distillate  was  then 
''^tiiTjited  with  hydrochloric  acid,  evapomted  to  dryness,  and  submitted 
*^  distillation  with  potash.  The  oily  a[uirteine  t!ius  obtained  was  dried 
"y  prolonged  heating  with  sodiunj  in  a  current  of  hydrogen,  and  finally 
'"^tified  per  ae.  Mills  succeeded  in  replacing  one  or  two  equivalents  of 
Uj€  hydrogen  of  sparteine  by  one  or  two  of  C"H"  (ethyl).     From  150  lb. 


mi  Tram.  lS6h  422-431, 


^  Journ.    of    Cktnn.  Soc,    xv.  (1S62)    1. 
Gmelin'B  Chun,  xvi.  (1864)  282. 
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of  the   (dried?)   plant,   he   obtained  22   cubic  centimetres   (f^vj.) 
sparteine,  wliich  wo  may  estimate  as  equivalent  to  about  I  per  mille. 

Stenhouse  ascertained  that  t!ie  amount  of  sjiarteine  and  scoparin 
depends  much  on  external  conditions,  broom  grown  in  the  shade  yield- 
ing less  than  that  produced  in  open  sunny  places.  He  states  that 
shepherds  are  well  aware  of  the  shrub  [lossessing  naiTotic  properties, 
from  having  observed  their  sheep  to  become  stupified  and  excited  when 
occasi Dually  compelled  to  eat  it. 

The  experiments  of  Reinsch  (184G)  tend  to  show  that  broom  con- 
tains a  bitter  ciTstallizible  principle  in  addition  to  the  foregoing.  The 
seeds  of  the  allied  Ci/iisus  Labarnmn  L.  atiord  two  highly  poisonous 
alkaloids^  Ci/tlsme  end  Labiirnine,  discovered  by  A.  Husemann  and 
Marme  in  18G5. 

Uses — A  decoction  of  broom  tojis,  made  from  the  dried  herb,  is 
used  as  a  diuretic  and  purgative.  The  juice  of  the  fresh  plant,  pre- 
served by  the  addition  of  alcohol,  is  also  administered  and  is  regarde<l 
as  a  very  efficient  preparation. 
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SEMEN  FCENI  GR^CL 
Semen  Fosnu^p^mci ;  Fenugreek ;  F.  Smiences  de  Fenugi^ec ;  0. 


I 


Botanical  Origin — Trigonella  Foiiium  tjraxurti  L ,  an  erect,  sub- 
glal>rous,  annual  ])lant,  1  to  2  feet  high,  with  solitary,  subsessile^w^hitijih 
ri o Wei's ;  indigenous  to  the  countries  surrounding  the  Mediterranean,  in 
which  it  has  been  long  cultivated,  and  whence  it  appeal^  to  have  spread 
to  India, 

History— In  the  old  Egyptian  preparation  Kyphi,  an  ingredient 
*'Sebes  or  Sebtn  "  is  mentioned,  which  is  thought  by  Ebers  to  mean 
fenugreek.  This  plant  was  well  known  to  the  Roman  writera  oo 
husbandry,  as  Porcius  Cato  (B.C.  2H4-149)  who  calls  it Ftenitm  G^trectim 
and  directs  it  to  be  sown  as  fodder  for  oxen.  It  is  the  t^Xi^  of 
Dioscorides  and  other  Greek  writers.  Its  mucilaginous  seeds,  "siliquae* 
of  the  Roman  peasants,  w^ere  valued  as  an  aliment  and  condiment  for 
man,  and  as  such  are  still  largely  consumed  in  the  E.'ist,  They  were 
likewise  supposed  to  possess  many  medicinal  virtues,  and  had  a  place  in 
the  pharmacopoeias  of  the  last  century. 

The  cultivation  of  fenugreek  in  Central  Europe  was  encouraged  by 
Charlemagne  (A.D.  812),  and  the  plant  was  grown  in  English  gardens  in 
the  IGth  centu^J^ 

Description — The  fenugi^ek  plant  has  a  sickle-shaped  pod,  3  to  -I 
inches  long,  containing  10  to  20  hard,  brownish-yellow^  seeds,  having 
the  smell  and  t^iste  which  is  characteristic  of  peas  and  beans,  with  addi- 
tion of  a  cumarin-  or  metilot-flavour. 

The  seeds  are  about  J-  of  an  inch  long,  with  a  rhomboid  uutlltic,  B 
oft^n  shrivelled  and  distorted  ;  they  are  somewhat  compressed,  with  fl 
the  hilum  on  the  sharper  edge,  and  a  deep  furrow  running  from  it  and 
almast  dividing  the  seed  into  two  unequal  lobe^j.  WTieu  the  seed  is 
nntcei-ated  in  warm  water,  its  structure  becomes  easily  visible. 


^le.     Th^fl 
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testa  bursts  by  the  swelling  of  tlie  internal  membrane  or  endopleum, 
which  like  a  thick  gelatinous  sac  encloses  the  cotyledons  and  their  very 
large  hooked  radicle. 

Microscopic  Structure — The  most  interesting  structural  pecu- 
liai*ity  uf  this  seed  arises  from  the  fact  that  the  mucilage  with  wliich  it 
abounds  is  not  yielded  by  the  celk  of  the  epidermis,  but  by  a  looae 
tissue  closely  surrounding  the  embryo.^ 

Chemical  Composition — The  cells  of  the  testa  contain  tannin  : 


10  cotyledons  a  yellow  colouring  matter,  but  no  sugar.     The  air-dried 
s  give  ofl'  10  per  cent,   of  water  at  1(K)'  CI,  and  on  subsequent 
incineration  leave  7  per  cent  of  ash,  of  which  nearly  a  fourth  is  phos- 
phoric acii 

Ether  extracts  from  the  pulverized  seeds  i)  per  cent,  of  a  fcetid, 
fatty  oil,  having  a  bitter  taste.  Amylic  alcohol  removes  in  addition  a 
small  quantity  of  resin.  Alcohol  added  to  a  concentrated  aqueous 
extract,  forms  a  precipitate  of  mucilage,  aniounting  when  dried  to  28 
per  cent  Burnt  with  soda-lime,  the  seeds  yiculed  to  Jalins*  3*4 
per  cent  of  nitrogen,  equivalent  to  22  per  cent  of  albumin.  No 
researches  have  been  yet  made  to  determine  the  nature  of  the  odorous 
principle. 

Production  and  Commerce — Fenugreek  is  cultivated  in  Morocco, 
in  the  south  of  France  near  Montpellier,  in  a  few  places  in  Switzerland, 
in  Alsace,  and  in  some  other  provinces  of  the  Oemmn  and  Austrian 
empires,  as  Thuringia  and  Moravia.  It  is  produced  on  afar  larger  scale 
in  Egypt,  where  it  is  known  by  the  Arabic  name  Hulha,  and  whence 
it  is  exported  to  Europe  and  India,  In  1873  it  was  stated  that  the 
profits  of  the  European  growers  were  much  reduced  by  the  seed  being 
largely  exported  from  Mogador  and  Bombay. 

Under  the  Sanscrit  name  of  Methi,  which  has  passed,  slightly"  modi- 
fied, into  several  of  the  modem  Indian  languages,  fenugreek  is  much 
grown  in  the  plains  of  India  during  the  cool  season.  In  the  year  1872-73, 
the  quantity  of  seed  exported  from  Sind  to  Bombay  was  13,04(3  cwt., 
valued  at  £4,405.*  From  the  port  of  Bombay  there  were  shipped  in 
the  same  year  9,655  cwt,  of  which  only  100  cwt  are  reported  as  for 
ihe  United  Kingdom,* 

Uses — In  Europe  fenugreek  as  a  medicine  is  obsolete,  but  the 
powdered  seeds  are  still  often  sold  by  chemists  for  veterinary  pharmacy 
and  as  an  ingredient  of  curry  powder.  The  chief  consumption  is,  how- 
ever, in  the  so-called  Cattle  Foods. 

The  fresh  plant  in  India  is  commonly  eaten  as  a  green  vegetable, 
i^hile  the  seeds  are  extensively  used  by  the  natives  in  food  and 
medicine. 


*  Figured  by  Lanessan  in  his  French 
inmsuiticm  of  the  Pharmncofjraphla,  i, 
(1878)  345. 

*  ExpcHmetita  performed  in  lay  labora- 
*    "^"P  _F.  A.  F. 


^  Anntml  Statemtnt  of  the  Trade  and 
Namffation  of  Sind,  for  the  year  1872-73, 
printed  at  Karachi^  1873.  p.  3U. 

*  AutiKal  Statim^uft  etc.,  Botubny,  1873. 
89. 
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TRAGACANTHA. 

Ovmmi   Tragacantha;    Tragaeanth,   Gum    Tragacanth ;  F,   Gomme 
Adragante;  G,  Traganik, 

Botanical  Origin. — Tragacanth  is  the  gummy  exiidaticjn  from  the 
stem  of  several  pieces  of  Astragalas,  belonging  to  the  siil>-genus 
Trtufocanilta,  The  plants  of  thii*  group  are  low  perennial  shrubs, 
remarkable  for  their  leaves  having  a  strong,  persistent,  spiny  petiole. 
As  the  leaves  and  shoots  are  very  numerous  and  regular,  many  of  the 
8[>ecie9  have  the  singular  aspect  of  thorny  hemispherical  cushions,  lying 
close  on  the  ground  ;  wliUe  others,  which  are  those  furnishiog  the  gum, 
grow  erect  with  a  naked  woody  stem,  and  somewhat  resemble  furzo 
bushes. 

A  few  species  occur  in  South-western  Europe,  others  are  found  in 
Greece  and  Turkey ;  but  the  largest  number  are  inhubitants  of  the 
mountainous  regions  of  Asia  Minor,  Syria,  Armenia,  Kurdistan  and 
Persia.  The  tmgacanth  of  commerce  is  pi-oduced  in  the  last-named 
countries,  and  chiefly,  though  not  exclusively,  by  the  foUowiiig 
species™: — 

1.  Asiragahcs  adscendens  Boiss.  et  Hausskr.,  a  shrub  att>aining  4  feet 
in  height,  native,  of  the  mountains  of  South-western  Pei-sia  at 
altitude  of  9,000  to  10,000  feet.     According  to  Haussknecht,  it  affords 
an  abundance  of  gum. 

2.  A.  leioclados  Boiss. 

3.  A.  hrachymlfjx  Fisch.,  a  shrub  of  3  feet  high,  growing  on  the 
mountains  of  Pereian  Kurdistan,  likewise  affords  tragacanth. 

4.  A.gumraifer  LabilL,  a  small  shrub  of  wide  distribution  occurring 
on  the  Lebanon  and  Mount  Hermon  in  Syria,  the  Beryt  Dagh  in 
Cataonia,  the  Aijish  Dagh  (Mount  Argteus)  near  Kaisariyeh  in  Central 
Asia  Minor,  and  in  Armenia  and  Northern  Kurdistan. 

5»  A,  Tnicrocephfdus  WiUd.,  like  the  preceding  a  widely  distributed 
species,  extending  from  the  south-west  of  Asia  Minor  to  the  north-east 
coast,  and  to  Turkish  and  Russian  Armenia.  A  specimen  of  this  plant 
with  incisions  in  the  stem,  was  sent  some  years  ago  to  the  Pharmaceutical 
Society  by  Mr.  Maltass  of  Smyrna.  We  received  a  large  example  of 
the  same  species,  the  stem  of  which  is  marked  by  old  incisions^ 
from  the  Rev.  W.  A  Farnsworth  of  Kaisariyeh,  who  states  that 
tragacanth  is  collected  from  it  on  Mount  Arga^us, 

6.  A,  /)ycnoc?(itiu^  Boiss.  et  Haussk.,  nearly  related  to  A,  miciv- 
c^phalus ;  it  was  discovered  on  the  high  mountains  of  Avroman  asd 
Shahu  in  Persia  by  Professor  Haussknecht,  who  states  that  it  exudes 
tragacanth  in  abundance. 

7.  A,  atroviatodes  Bunge,  growing  at  an  elevation  of  5,000  feet  on 
the  Akker  Dagh  range,  near  Mai'ash  in  Northern  S3^ria. 

8.  A.  kmxlicus  Boiss..  a  shi'ub  3  to  4  feet  high,  native  of  the 
mountains  of  Cilicia  and  Cappadocia,  extending  thence  to  Kurdistan. 
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^  Ab  described  in  Boistier^s  FlQra  OrUn- 
i9ih,  ii.  (1872).  We  Kiivo  to  tlumk  Pro- 
'  iMOf  Haui^knecht  of  Weimar  {or  Teruing 


our  Hit  of  Kpectei,  and  for  some  valti»bl« 
infarmatioti  as  to  the  localitiei  in  wbidi  the 
drug  it*  produced. 
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Uaussknecht  has   infoiined   us   that   from   this  and    the   last-named 

t species,  the  so-called  Aintab  Trwjcicanth  is  chiefly  obtained. 
,       Probably  the  drug  is  also  to  some  extent  collected  from 
9.  ^4,  veruA  Olivier,  in  North-western  Persia  and  Asia  Minor, 
Lastly  as  to  Greece,  tragacanth  is  also  affcjrded  by 
10*^,  Parnnssi  Boiss.,  van  cyllenea^  a  small  shrub  found  in  abund- 
ance on  the  northern  mountains  of  the   Morea,   which  is  stated   by 
Heldreich*  to  be  the  almost  exclusive  source  of  the  tragacanth  collected 
about  Vostizza  and  Patras. 

History— Tragacanth  has  been  known  from  a  very  early  period. 
Theophrastus  in  the  3rd  century  B.C.  mentioned  Crete^  the  Peloponnesus 
and  Media  as  its  native  countries.     Dioscoridcs,  who  as  a  native  of 

IJouth-eastem  Asia  Minor  was  probably  familiar  with  the  plant,  describes 
t  correctly  as  a  low  spiny  bush.  The  drug  is  mentioned  by  the  Greek 
)hy8ician8  0ribasius,  Aetius,  and  Paulus  /Egineta  (4th  to  7th  cent),  and 
ly  many  of  the  Arabian  writei-s  on  medicine.  The  abbreviated  form  of 
ts  name  "  Dragantum  **  already  occurs  in  the  book  *'  Artis  veterinarite, 
seu  mulomedicinse "  of  Vegetius  Renatus,  who  lived  about  a.d.  400* 
During  the  middle  ages  the  gum  was  imported  into  Europe  through  the 
^■trading  cities  of  Italy,  as  shown  in  the  statutes  of  Pisa/"  A,D,  1305,  where 
^Bt  is  mentioned  as  liable  to  impost. 

Pierre  Belon,  the  celebrated  French  naturalist  and  traveller,  saw  and 
^—described*  about  1550,  the  collecting  of  tragacanth  in  the  northern  part 
^Bf  Asia  Minor;  and  Tournefort  in  1700  ohserved  on  Mount  Ida  in 
^HJandia  the  singular  manner  in  which  the  gum  is  exuded  from  the 
^PBving  plant.^ 

Secretion — It  has  been  shown  by  H,  von  Mohl*  and  by  Wigand"*  that 
^^ragacanth  is  produced  Vty  metanmrphosis  of  the  cell  membrane,  and 
^■bat  it  is  not  simply  the  dried  juice  of  the  plant. 

The  stem  of  a  gum-bearing  Aatntgalui^  cut  transversely,  exhibits  con- 
jcentric  annual  layei's  which  are  extremely  t<:»ugh  and  fi broiis, easily  teaiing 
tjngthwise  into  thin  filaments.     These  inclose  a  central  column,  radi- 
Iting  from  which  are  numerous  medullary  rays,  both  of  very  singular 
tmcture,  for  instead  of  presenting  a  thin- walled  parenchymo,  they 
Ippear  to  the  naked  eye  as  a  hard  translucent  gumdiko  mass,  be- 
aming gelatinous  in  water.     Examined  microscopically,  this  gummy 
Substance  is  seen  to  consist  not  of  dried  mucilage,  but  of  the  very 
*lh  of  the  pith  and  medullary  rays,  in  process  of  transformation  into 
ragacanth.     The  transformed  cells,   if  their  transformation  has  not 
Ivanced  too  far,  exhibit  the  angular  form  and  close  packing  of  paren- 
lyme-oells,  but  their  walls  are  nmch  incrassated  and  evidently  consist 
jif  numerous  very  thin  strata. 

That  these  cells  are  but  ordinary  parenchyme-ceUs  in  an  altered 

5,  is  proved  by  the  pith  and  medullary  rays  of  the  smaller  branches 

present  no  such  unusual   structure.     Mold   was  able  to  trace 

fchiB  change  from  the  period  in  which  the  original  cell-membrane  could 

!  still  easily  distinguished  from  its  incrusting  layers,  to  that  in  which 

Svtzpjhnzjen     Griech^iUanth,     Allien,  '^  Voi/Uife  into  the  Lewmt^hond.  {111^)43* 

'    7L  *  Botanifiche  Zdtung,    1857.  33  ;  PAarm. 

luum,    Slaiuti  inediti  deila  ciUA  di  Jouni,  xviii,  (1859)  370. 

I  dnl  jciL  at  xir,  aecolo,  hi.  (IS57)  lOtJ.  *  Frmg^helm" »  Jah-hilcfierf,  wisMnc/taftL 

IJ4  Bofanik,  hi.  (18GI)  117. 
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the  traodformation  had  proccedcil  so  far  that  it  was  iaipossihle  to 
perceive  any  defined  cells,  the  whole  aubstaiico  being  metatnorphased 
into  a  more  or  less  unifoim  mucilaginous  mass. 

The  tension  under  which  this  peculiar  tissue  is  held  in  the  interior 
of  tlie  stem  i-s  very  reniarkahle  in  AdragaltLH  gm/im4fer  which  one 
of  us  had  the  opportunity  of  observing  on  the  Lebanon  in  18G0/ 
On  cutting  oS'  a  branch  of  the  thickness  of  the  finger,  there  immediately 
exudes  from  the  centre  a  stream  of  soft,  solid  tragacanth,  pushing  itself 
out  like  a  worm,  to  the  length  of  |  of  an  inch,  sometimea  in  the  course 
of  half  an  hour ;  while  much  smaller  streams  (or  none  at  all)  ar© 
emitted  from  the  medullary  rays  of  the  thick  bark. 

Production— The  principal  localities  in  Asia  Minor  in  which 
tragacanth  is  collect-ed  are  the  district  of  Angora,  the  capital  of  the 
ancient  Galatia ;  labarta,  Buldur  and  Yalavatzr  iiorth  of  the  gulf  of 
Adalia ;  the  range  of  the  Ali  Dagh  between  Tarsous  and  Kaisariyeh,  and 
the  mountainous  country  eastward  as  far  as  the  valley  of  the  Euphrates. 
The  drug  is  also  gathered  in  Armenia  on  the  elevated  range  of  the 
Bingol  Dagh  south  of  Erzerum  ;  throughout  Kurdistan  from  Mush 
for  500  miles  in  a  south-east  era  direction  as  far  as  the  province  of 
Luristan  in  Persia,  a  region  including  the  high  lands  south  of  lake 
Van,  and  west  of  lake  Urumiah.  It  is  likewise  produced  in  Persia 
farther  east,  over  an  area  300  miles  long  by  100  to  150  miles  broad, 
between  Gilpaigon  and  Kaahan,  southward  to  the  Mahomed  Senna 
range  north-east  of  Shiraz,  thus  including  the  lofty  Bakhtiyari  moun- 
tains. 

As  to  the  way  in  which  the  gum  is  obtained,  it  appears  from  the 
statements  of  Mai tass,  that  in  July  and  August  the  peasiints  clear  awa3* 
the  earth  from  around  the  stem  of  the  shrub,  and  then  make  in  the 
bark  several  incisions,  from  which  during  the  following  3  or  4  days  the 
gum  exudes  and  dries  in  flakes.  In  some  localities  they  also  puncture 
the  hark  with  the  point  of  a  knife.  Whilst  engaged  in  these  opei*ations, 
they  pick  from  the  shrubs  whatever  gum  they  find  exuded  naturally. 

Hamilton,^  who  saw  the  shrub  in  1836  on  the  hills  about  Buldur, 
says  "  the  gum  is  obtained  by  making  an  incision  in  the  stem  nea.r  the 
root,  and  cutting  through  the  pith,  when  the  sap  exudes  in  a  day  or  two 
and  hardens," 

Formerly  the  peasants  were  content  to  collect  the  naturally  exuded 
gum^  no  pains  being  tjiken  to  make  incisions,  whereby  alone  white  flaky 
gum  is  obtained.  \Ve  have  in  fact  heard  an  old  druggist  state,  that  he 
remembered  the  first  appearance  of  this  fine  kind  of  tragacanth  in  the 
London  market.  According  to  ProfessorHaussknecht,  whose  observations 
relate  chiefly  to  Kurdistan  and  Pei'sia,  the  tragacanth  collected  in  these 
regions  is  mostly  a  spontaneous  exudation. 

Tragacantli  is  brought  to  Smyrna,  which  is  a  principal  maiket  for  \U 
from  the  interior,  in  bags  containing  about  2  quintals  each,  by  native 
dealers  who  purchase  it  of  the  peasants.  In  this  state  it  is  a  v^ry 
crude  article,  consisting  of  all  the  gatherings  mixed  together.  To  fit  it 
for  the  European  maikets,  some  of  which  have  their  special  rt^quire- 
ments,  it  has  to  be  sorted  into  diflerent  qualities,  as  Flaky  or  Leaf  Gum, 
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*  liar  bury,  Scitnce  Paptnt  29. 
«  Pharm,  Jwrn.  x\\  (1S56)  18. 
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ei*i}}iceUi  and  dmivimi  or  Sorts;  this  sorting  Is  performed  almost 
clusively  by  Spanish  Jews. 

Description — The   peculiar   conJition.s   under   which    tragacanth 
udes,  arising  from  the  pressure  of  the  surrounding  tissues  and  the 
wer  of  solidifying  a  large  amount  of  wmter,  will  account  to  some 
xtent  for  the  strange  forms  in  which  this  exudation  occurs. 

The    spontaneously   exuded    gum    is   mostly    in    mammiform  or 

botr3"oidal  masses  from  the  size  of  a  pea  upwards,  of  a  dull  waxy  lustre, 

and  brownish  or  yellowish  hue.     It  also  occurs  in  vermiform  pieces 

ore  or  less  contorted  and  very  variable  in  thickness ;  some  of  them 

ay  have  exuded  as  the  result  Of  artificial  punctures.     It  is  this  form 

at  l>ears  the  trade  name  of    Vermieflii     The  most  valued  sort  is 

ever  the  Flal'e  TnHjacituth,  which  consist^s  of  thin  tiattish  pieces  or 

as,  1,  2,  3  or  more  inches  in  length,  by  \  to  1  in  width.*     They 

marked  on  the  surface  by  wavy  lines  and  bands,  or  by  a  series  of 

ncentric  wave-marks,  as  if  the  soft  gum  hati  been  forced  out  by 

ceessive  efforts.     The  pieces  are  contorted  and  altogether  very  variable 

form  and  size.     The  gum  is  valued  in  proportion  to  its  purity  and 

whiteness.      The   best»    whether   vermiform    or   flaky,    is   dull-white, 

■^rsmslucent,  devoid  of  lustre,  somewhat  llexible  and  horny,  firm,  and 

^Hot  easily  broken,  inodorous  and  with  scnreely  any  or  only  a  slight 

^Bitterish  taste. 

^»  The  tragacanth  of  Kurdistan  and  Pei*sia  shipped  from  Bagdad,  which 
sometimes  appears  in  the  London  drug  sales  under  the  incorrect  name 
o(  i^f/riun  Tntgacanth,  is  in  very  fine  and  large  i>ieces  which  are  rather 
more  translucent  and  ribbon-like  than  tlie  selected  tragacanth  imported 
from  Smyrna  :  in  iact,  the  two  vaiieties  when  seen  in  bulk  are  easily 
distinguishable. 

The  inferior  kinds  of  tragacanth  have  more  or  less  of  colour,  and 
Jtre  contaminated  with  bark,  eai-th  and  other  foreign  substances.  They 
u^d  formerly  to  be  much  imported  into  Europe,  iind  w^ero  frcrpieutly 
Uientioned  during  the  past  centuries  as  hlftck  frtnfacantfu 

Microscopic  Structure — The  transformation  of  the  cells  into 
^igacanth  is  usually  not  so  complete,  that  every  trace  of  the  original 
tissue  or  its  contents  has  disappeared.  In  the  ordinary  drug,  the  remain.s 
of  cell- wall 8  as  well  as  starch  granules  may  be  seen,  es|jecially  if  thin 
slices  ai-e  examined  under  oil  ur  any  other  li(|uid  not  acting  on  the  gum. 
j^i^larized  light  will  then  distinctly  show  the  starch  and  the  celbwalls. 
^*  a  thin  section  is  imbued  with  a  solution  of  iodine  in  iodide  ut 
Potassium  and  then  moistened  with  concentrated  sulphuric  acid,  the 
*^ll-walls  will  assume  a  blue  colour  aj3  well  as  the  starch. 

Chemical  Composition — When  tragacanth  is  immersed  in  water 


I  the  Muat-am  of  the  Phannaceutiual 
J  \n  London,  there  is  some  Flake  Tra- 
ith  remarkable  for  its  enormous  size, 
Bother  respoctB  precisely  like  the  onii* 
*'**y  kiud.  The  ribhoii-like  strips  are  lu 
*J^  41  2  inches  wide  and  ^'V  '-^^  ^^i  in^^^i 
'  I'^k,  lad  the  largest  which  is  several  inches 
m^  weighs  2^1  ounces.  Professor  Hauss- 
J^ccht  has  inform e*i  us  that  he  ha»  seen  in 
^iiistan  stems  of  Ai^tragahui  erioHtylu^ 
^<N<i.  tt  iiatissk-  more  than  6  feetiii  height 


and  5  iucliea  in  diaiuetcr,  and  bearing  tra- 
gacanth. It  is  probable  that  the  specimen 
of  gum  we  hiive  described  wiut  produced  by 
some  species  attaining  these  extraordiiiaiy 
dim  elisions.  Among  the  Kunliataii  traga- 
canth, there  occur  curious  cyliudrical  ver- 
mi  form  pieces,  about  T^^f^ti  iiieli  in  tiiametert 
coated  with  a  net-work  of  woody  ht>re.  We 
are  told  by  Professor  H,  that  they  are 
picked  out  of  the  centre  of  cutotf  pieces  of 
stem,  split  open  by  rapid  drying  in  the  sun. 
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it  swells,  and  in  the  coiii^ae  of  some  hours  disintegrates  so  that  it  can  be 
diffused  through  the  liquid.     80  great  is  its  power  of  absorbing  water 
that  even  with  50  times  its  weight,  it  forms  a  thick  mucilage.     If  one 
part  of  tragacanth  is  shaken  with   1(H)  parts  of  water  and  the  liquid 
hltered,  a  neutral  sohition  may  he  ol>tiiined  which  yields  an  abumlant 
precipitate  with  acetiitc  of  lead,  and  mixes  clearly  with  a  concentrated 
solution  of  ferrie  chloride  or  of  borax,— in  these  respects  differing  from  | 
a  solution  of  gum  arabic.     Oa  the  other  hand,  it  agrees  with  the  latter' 
in  that  it  is  thnjwn  down  as  a  transparcritjellj-  by  alc«>liol,  and  i-endered 
turbid  by  oxalate  €)f  ainraoniuin.     The  residue  on  the  filter  is  a  slightly 
turbidj  slimy,  nan-adhesive  mucilage,  which  wlren  dried  furms  a  very 
coherent  ntass.     It  has  received  the  name  of  Bitssarin,  Tiuganlkin  or  J 
Adraijmithiu,  and  agrees  with  the  formula  C^'-H^O'**. 

Tragac^intli  is  readily  soluble  in  alkaline  liquids^  even  in  ammonia] 
water  and  at  the  same  time  assumes  a  yellow  colour;  heated  with 
ammonia  in  a  sealed  tul>e  at  90*  C.  it  blackens. 

The  drug  loses  by  diying  about  14  per  cent,  of  water,  which  it  | 
absorbs  again  on  exposure  to  the  ain  Pure  dake  trs^^faeanth  incinerated  ] 
leaves  3  per  cent,  of  ash. 

Commerce — Tragacanth  is  shi]jped  from  Const^mtinople,  Smyma  I 
and  the  Persian  (hdf.     The  annual  ex[>ort  of  the  gum  from  Smyrna  hjui^ 
been  recently  stated'   Uv  be  4,500  quintals,  value  O7'\.0(»0   Austrian 
tlorins  (£G7,oOO) ;  and  the  dcmaud  to  be  always  increasing. 

Uses — Though  tragacanth  is  devoid  of  active  properties,  it  13  a  ver 
useful  additiun   to  luany  medicines.     Diffused   in  water   it  acts  as  al 
demulcent,  and  is  also  cunvenieut  tor  the  suspension  of  a  heavy  powder! 
in  a  mixture.     It  is  an  important  iDgredient  for  imparting  firmness  to] 
lozenges  and  pill  masses. 

Adulteration^The  fine  quantities  consisting  of  large  distinct  pie 
are  not  liable  \a>  adulteration,  but  the  small  find  the  inferior  kiuos  are  1 
often  sophisticated.     At  Smyrna,  tragacaBth  is  nnxed  with  gums  termed 
i-espectively  Mosul  and  t*aramuni(t  Gum.     The  former  api^ears  to  be 
tjimply  very  inferior  tragacanth  ;  the  latter  which  is  sometimes  called  iiij 
the  London  market  Hog  Qitm  Trfiijacavih  or  Jhtssora  Gnmj^  is  said 
be  the  exudation  ♦(f  ahiiLmd  and   |dum  trees.     It  occurs  in  n^xlulaf 
ma.sses  of  a  waxy  lustre  and  dull  brown  hue,  which  immersed  in  wat<*rfl 
gradually  swells  into  a  volnminnus  white  mass.     To  render  this  gum 
available  for  adulteration,  the  lumps  are   broken  into  small  angular  j 
fragments,  the  size  of  which  is  adjusted  to  the  sort  of  tragacanth  withfl 
which  they  are  to  be  mixed.     As  the  Oanimania  Gum  is  soraewhal" 
dark,  it  is  usual  to  whiten  it  by  white  lead,  previous  to  mixing  it  with 
Small  Lett/  or  Flake,  or  with  the  Vennkrlli  gum. 

By    careful    examination    the    fraud    is    easily   detected,    angular^ 
fragments  not  being  proper  to  any  true  tragacanth.     The  presence  u£ 
leati  may  be  readily   proved   by  shaking  suspected  fragments  for 
moment  with  dilute  nitric  acid,  which  will   dissoh*e  any  carbonats] 
present^  and  afford  a  solution  winch  may  be  te*sted  by  the  onlina 
reagents. 


'  It  la  sometiJiiM  eliipped  (mm  Bii«innk« 
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Botanical   Origin — Glycyi^rhiza  ylahra  L.,  a  plant  which  under 

iveral  well  marked  varieties*  is  found  over  an  immense  extent  of  the 
armer  regions  of  Europe,  spreading  thence  eastward  itittj  Central  Asia, 
he  root  used  in  medicine  is  derived  from  two  principal  varieties, 
tmely : — 
a*  fyinca — Nearly  glabrous,  leaves  glutinous  beneath,  divisions  of 
le  calyx  linear-lanceolate  often  a  little  longer  than  the  tube,  corolla 
purplish  blue,  legume  glabi-ous.  3-6  seeded.    It  is  indigenous  to  Portugal. 
Bi>ain,  Southern  Italy,Sicily, Greece, Crimea,  the  Caucasian  Provinces  and 
lortheru  Persia;  and  is  cultivated  in  England,  France  and  Genuaiiy. 

y.  glatifivlifeixt  (G.  ijlandidifcni  W,K.) — Stems  more  or  less  pubes- 

Bnt  or  roughly  glandular^  leaves   often    glandular   beneath,   legume 

irsely   or   densely   echinate-glanduhxr,    many-seeded»   or    short   and 

-3  seeded.       It  occurs  in  Hungary,  Oalieia,  Central  and   Southern 

^uasia,  Crimea,  Asia  Minor,  Armenia,  Siheria,  Persia,  Turkestan  and 

fghanii^itan. 

0.  [/fabra  L.  has  long,  stout,  perennial  roots,  and  erect,  herbaceous 

annual  stems.     In  van  a.,  the  plaut  throws  out  long  stolons  which  run 

horizontally  at  some  distance  btdow  the  surface  of  the  ground. 

History — -Theophrastus '"  in  commenting  on  the  taste  of  difterent 

tOiM  (3rd  cent  BX\)  instances  the  sweet  Scythian  root  which  grows  in 

lth«  neighbourhood  of  the  lake  Ma^otis  (Sea  of  Azov},  and  is  good  for 

ji;4tlima,  dry  cough  and  all  pectoral  diseases, — an  allu>iion  unqucstion* 

Uhly  to  liquorice,     Dioseorides,^  who  calls  the  plant  yXimj^pl^ti,  notices 

Vita  glutinous  leaves  and  purplish  flowers,  but  as  he  describes  the  pods 

in  balls  resetabliug  those  of  the  plane,  and  the  roots  to  be  sub- 

ere  {virofrTpvtpvot)  as  well  as  sweet,  it  is  possible  he  had  in  view 

^iThiza  eminata  L.  as  well  as  G,  t/lahra. 

lli>man  writers,  as  Celsus  and  Scribonius  Largus,  mention  liquorice 
^s  lUtdix  duhis.  Pliny,  who  descrilies  it  as  a  native  of  Cilicia  and 
P<^^>nfcU8,  makes  no  allusion  to  it  growing  in  Italy. 

The  cultivation  of  liquorice  in  Europe  does  not  date  from  a  very 
•^iDot^j  period,  as  we  conclude  from  the  absence  of  the  name  in  early 
'«(KlitevaI  lists  of  plants.  It  is,  for  instance,  not  enumerated  among  the 
pWts  which  Charlemagne  ordered  (a.d.  ^1*1)  ttj  be  introduced  from 
l^^Jy  into  Central  Europe  ;  *  nor  among  the  herbs  of  the  convent  ganlcns 
^  <leacribed  by  Walafridus  Strabus,^  abbot  of  lieichcnuu,  lake  of  Con- 
'^Unce,  in  the  9th  century;  nor  yet  in  the  copious  list  of  herbs  con- 
**iae<l  in  the  vocabulary  of  Alfric,  archbishop  of  Canterbury  in  the 
J'Hh  century/' 

On  the  other  hand,  liquorice  is  described  as  being  cultivated  in  Italy 


.    *  W«  iio«*pt  those  adopted  by  Boisater  in 
}mFh  .*/m»  iL  (1872) '202. 

*y/  lib.  ix,  c.  \X 

Ml 

Lilu.    til.    <L.    4*1 

*  Pertx,  Monmntpta  Germanvt  hietoricat 


Lfifjum,  I  (1835)  ISO. 

"^  Mignc,  Palfohghtf  CurkUA,  cxiv.  1122. 

*  Wright,  Vtifumc  of  Voathulariem,  1B57* 
30,  Thia^work  cuntaiii«  several  other  early 
lists  of  plants. 
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by  Picro  de'  Gresceiizi  ^  of  Bologna,  who  lived  in  the  13th  century.  Thai 
cultivation  of  the  plant  in  the  north  of  England  existed  at  the  closal 
of  the  lOfch  century,  but  how  nuich  earlier  we  have  not  been  Able] 
to  trace. 

As  a  medicine  the  drug  was  well  known  in  Geniiany  in  the  llth 
century,  and  an  extensive  cultivation  of  the  plant  was  carried  on  nearj 
Banil^erg,  Bavaiia,  in  the  lOtli  eentury,  so  that  in  many  of  the  numerous 
pharmaceutical  tarifls  of  those  times  in  (iermuny  not  only  (ilycyrrhizjii 
Ruccus  creticus,  sen  caudiacus,  seu  venetus  is  quoted,  but  also  expresslj 
that  of  Bamberg/' 

The  word  Liqvitilia^  whence  is  derived  the  English  name  Liquorit 
(LycovJ/s  in  the  13th  eentury),  is  a  corruption  of  Gh/ci^rrhha,  as  bIiowii 
in  the  transitional  medii^val  form  Gliqnirk'lti,     The  Italian  M^goliziug^ 
the  German  Laerl^tsie  or  Lttkriz,  the  Welsh  Lacris,^  and  the  Frencll^ 
Hf^yiif^se  (ancieutly  Ileqoiliee  or  Revoifce)  have  the  same  origin. 

Cultivation,  and  habit  of  grow^th — The  liquorice  plant  is  culti- 
vated in  England  at  Mitcbam  and  in  Yorkshire,  but  nut  on  a  verj 
extensive  scale.      Tlie  plants,   which  require  a  good  deep  soil,  wel 
enriched  by  manure,  are  set  in  lows,  attain  a  height  of  4  to  5  feet  an<3 
produce  Itowers  but  not  seeds.     The  root  is  dug  up  at  the  beginning 
winter,  when  the  plant  is  at  least  3  or  4-  years  old.    The  latter  has  tnei 
a  crown  dividing  into  several  aerial  stems.     Below  the  crown  is  a  priu*- 
cipal  root  about  G  indies  in  length,  which  divides  into  several  (3  to  5)j 
rather  straight  roots,  running  witliout  much  branching,  though  beset 
with  slender  wiry  rootlets,  to  a  deptli  of  3,   4  or  more  feet,*     Beside 
these  downward-running  roots,    the    ju'incipal   roots   emit   horizont 
runners  or  stolons,  which  grow  at  some  distance  beh:)w  the  surface  and 
attain  a  length  of  many  feet.      These  runners  are  furnished  with  lea£^_ 
buds  and  throw  up  sterns  in  their  second  year.  ^M 

Every  portion  of  the  subten^aneous  part  of  the  plant  is  carefuUy^^ 
saved ;  the  roots  proper  are  washed,  trimmed,  and  assorted,  and  either 
.sold  fresh  in  their  entire  st-ate,  or  cut  into  stiort  lengths  and  dried,  the 
cortical  layer  being  sometimes  tii*st  scraped  off.     The  older  runners  < 
tinguished  at  ^Otcham  as  **hardj'  are  sorted  out  and  sold  separately 
the  young,  called  ''  ifo/f,"  are  i-eserved  for  propagation. 

In  Calabria,  the  singular  practice  prevails  of  growing  the  liquoric 
among  the  wheat  in  the  corntields. 

Description — Fresh  liquorice  (English)  when  washed  is  extemallj 
of  a  bright  yellowish  brown*     It  is  veiy  flexible,  easily  cut  with 
knife,  exhibiting  a  light  yellow,  juicy,  int-ernal  substance  which  cuu*j 
sists  of  a  thick  bark  surrounding  a  woody  culomn.     Both  bark  Bui 
wood  are  extremely  tuugli,   readily  tearing  into  long,  fibrous  stiipi 
The  root  has  a  peculiar  earthy  odour,  and  a  strong  and  characterL 
sweet  taste. 


'  Libra  dtUa  Jfjrkohurtt,  Vcnct.  1511. 
lib.  vi.  c.  02. 

'  Gceuer,  Vnlrtii  Cordi  HUK  /^tirp.  Argun - 
torati,  ITj^L  \VA, — FI«ckigcn  Dot-umrutr 
!«/'  (,'tMi^hkhte  der  Pfinrmacie,  HjnUe,  1870. 

»  liithc'*M«MirlygonMycUlvw"ofthcl3th 


CtiDtury,  LlMidovcr}%  IStil,  p.    159.  35J>  (il 
ia  written  there  Licroa). 

*  This  form  of  root,  which  remitnlit  one  t 
a  whijt  with  three  ur  four  tsisheft  Atid  %  Yiprf 
ahoi-t   htiiifllt*,    is    prolmhly    <lne    to 
method  of  propogiiting  iifloptt'd  At  Mitrha 
wheie  A  aiiort  Btick  or  rttnttfr  in  pUnt^ 
upright  in  the  ground. 
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Dried  liquorice  root  is  supplied  in  coiiimerec  either  with  ur  withmit 
le  thin  brown  Cdat,  In  the  latter  state  it  is  kiiowii  as  pf-rh'fl  i>r 
ecorticated.  The  English  root,  of  which  the  supply  is  very  limited,  h 
fjually  offered  cut  into  pieces  3  or  4  inches  long,  and  of  the  thickness 
^  the  little  finger. 

Hjmnish.  Liquorice  Rout,  also  known  rh  T(H'tosa  or  Alianilr 
Viquorlce^  is  imported  in  bimdles  several  feet  in  length,  consisting  of 
ti-aight  unpeeled  roots  and  ninncra,  varying  in  thickness  from  \  to  1 
!ich»  The  root  is  tolerably  smooth  or  somewhat  transversely  cracked 
id  longitudinally  w^rinkled ;  tliat  from  Tortosa  is  usually  of  a  good 
xtemal  appearance,  that  from  Alicante  sometimes  nntrimmed,  dirty,  of 
lery  unequal  size,  showing  frequently  the  knobby  crowns  of  the  root, 
llicante  liquorice  root  is  sometimes  shipped  in  hags  or  loose, 

Rumian  Liquorice  Boot,  which  is  much  used  in  Enghuid,  is  we  pre- 
sume derived  from  ft  ghrbra  yaT.iflatidiilift'rtt.  It  is  imported  from  Hani- 
|»urg  in  large  bales,  and  is  met  with  both  peeled  and  unpeeled.     The 
pieces  are  l^  to  18  inches  long,  with  a  diameter  of  |  of  an  inch  to  1  or 
rven  2  inches,     Sometimes  very  old  roots,  split  down  the  centre  and 
brming  channelled  pieces  as  much  as  31  inches  wide  at  the  crown 
snd,  are  to  be  met  with.     This  liquorice  in  addition  to  being  sweet  has 
i  certain  amount  of  bitterness. 
Microscopic  Structure — The   root   exhibits   w^ell- marked   struc- 
tural peculiarities.     The  corky  layer  is  made  up  of  the  usital  tabular 
cells ;  the  primaiy  cortical   tissue  of  a  few  rows  of  cells.     The  chief 
portion  of  the  bark  consists  of  liber  or  endophlo?uni,  and  is  built  up  for 
the  most  part  of  parencljymatous  tissue  accompanied   by  elongated 
fibres  of  two  kinds,  partly  united  into  true  liber-bundles  and  i>artly 
farming  a  kind  of  network,  the  smaller  threads  of  which  deviate  consi- 
'lerably  from  the  straight  line.     Solution  of  iodine  imparts  an  oraogo 
hme  to  both  kinds  of  bast- bundles,  and  well  displays  the  structural 
features  of  the  bark. 

The  woody  column  of  t!ie  root  exhibits  three  distinct  forms  of  cell, 
namely  ligneous  cells  (libriform)  with  oblique  ends ;  parenchymatous, 
ftjttiost  cubic  cells  ;  and  large  pitted  vessels.     In  the  Kussian  root,  the 
of  all  the  cells  is  much  more  considei-able  than  in  the  tSpanish. 

*  Chemical  Composition^The  root  of  Hcpiorice  contains,  in  addition 

'*^   sugar  and  albuminous  matter,  a  peculiar  sweet  substance  named 

^^ijcyrrhizini,  which  is  precipitated  from  a  strong  decoction  upon  addi- 

■**>n  of  an  acid  or  solution   of  cream  of  taitar,  or  neutral  or    basic 

itate  of  lead.      When  washed  with  dilute  alcohol  and  dried,  it  is  an 

iorphous  yellow  ptiwder,  having  a  strong  bitter-sweet  taste  and  an 

-id  reaction.     It  forms  with  hot  water  a  solution  which  gelatinizes  on 

*^ling,  does  not  reduce  alkaline  tartrate  of  copper,  is  not  fermentable, 

*^d  does  not  rotate  the  plane  of  polarization.     From  the  analysis  and 

rXptTtments  of  Rosch,  performed  in  the  laboratory  of  Gorup-Besanez  at 

*rlaDgen,  in  1870,  the  formula  C^'^H-Mj'^  was  derived  for  glycyrrhizin. 

,%  boiling  it  with  dilute  hydrochloric  or  sulphuric  acid  it  is  resolved 

P^ito  a  resinous  amorjihous  bitter  substance  named  Gli^vyrrdia,  and  an 

'  ^^tjciyatalUzable  sugar  having  the  characters  of  glucose.     The   fbimula 

^f  gjycyrretin  has  not  yet  been  settled.     Weselsky  and  Benedikt,  in 

1876,  enowed  that  65  per  cent,  of  it  may  be  obtained  from  glycyrrhizin. 
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By  meltiDg  glycyrretin  with  about  5  parts  of  caustic  potash  paraoiy-^ 
benzoic  acid  is  prodiK^ed. 

Alkahs  easily  dissolve  glyeyrrhiziti  with  a  brown  colour  and  emis- 
sion of  a  peculiar  odour.  In  the  root  it  perhaps  exists  combined  with 
ammonia,  inasmuch  as  the  at|ueoas  extract  evolves  that  alkali  when 
w^armed  with  potash  (Roiissit*,  1875).  According;  to  Sestini  (187?^) 
glycyiThizin  is  present  in  the  root  combined  with  calcium;  he  obtained 
i>"3  per  cent,  of  glycyrrhizin  from  the  root  previously  dried  at  110". 
By  exhausting  glycyrrhizin  w^ith  glacial  acetic  acid  Haliermann  in 
1876  succeeded  in  isolating  almost  eolourlcss  crystals  having  the  sweet 
taste  of  the  root.  They  yield,  by  boiling  them  with  dilute  acids,  a  yellow 
substance  which  would  appear  U:>  agree  w^ith  glycyrretin,  The  deepj 
yellow  walls  i:>f  the  vessels  and  prosenchymatous  cells  appear  to  be  tha| 
chief  seat  of  the  glycyiThiziih 

The  sugar  of  liquorice  root  has  not  yet  been  isolated;  the  aqueous 
infusion  of  the  drml  root  separates  protoxide  of  cupper  from  an  alkaline  j 
sohition  of  cupric  tiirtrate.     Yet  the  sugar  as  extracted  from  the/r«i& 
root  by  cold  water  does  not  precipitate  alkaline  cupric  tartrate  at  all  in 
the  cold,  and  not  abundantly  even  on  prolonged  boiling. 

Asjmntijln  was  obtained  from  the  root  by  Robiquct  (1800)  and  byi 
Plisson  (18:^7)-     Sestini  (187B)  isolated  2-4  parts  of  asparagin  from  100 ' 
parts  of  the  root  dried  at   110'  C*     Robiquet  also  found  the  root  to 
contain  malic  acid.     The  presence  of  starch  in  abundance  is  show^n  by 
the  microscope  as  well  as  by  testing  a  decoction  of  the  root  with  iodine,  | 
The  outer  bark  of  the  root  contains  a  small  quantity  of  tannin. 

Cominerce— Liquorice  root  is  imported    into  Great  Britain  from  ' 
Germany,  Russia  and  Spain,  but  there  are  no  data  for  showing  to  what 
extent     France  inqtorted  in  1872   no  less  than  4,348,789  kilogrammea 
(4282  tons),  which  was  more  than  double  the  quantity  imported  the 
previous  year,' 

Liquorice  root  is  much  used  in  China,  and  is  largely  produce<l  in 
Home  of  the  northern  provinces.  In  1870,  1,304  peculs  were  shipr>e<i 
from  Ningpo,^  and  7,147  pucula  in  1877  from  Chcefu  (one  pecui:= 
133-33  lb.  avdp.). 

Uses. — Liquorice  root  is  employed  for  making  extract  of  liquc 
and  in  some  other  pharmaceutical  preparations.  The  powdered 
used  to  impart  stiffness  to  pill  masses  and  to  prevent  the  adhesion  ^ 
pills.  Liquorice  has  a  remarkable  power  of  covering  the  flavour  • 
nauseous  medicines.  As  a  domestic  medicine,  liquorice  ix)ot  is  far  mo^ 
lai'gely  used  on  the  Continent  than  in  Great  Britain. 


mkUgtraiioti  tte^t  iJomtHf^  mar  k  c«mwif rcf  iff 
la  France^  ajiii4e  1872,  Pwris,  1873. 


«  RfporU  OH  Tnvtr  at  thr  Trtni^  Pixrt^ 
fViiHa>r  1870,  Shanglmi,  1871.  la  62* 
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SUCCUS    GLYCYRRHIZ^. 

iccitf<  i/ujuiAUce,  Extractnm.  Glycyrrkizw  Itafiemn  ;  Italian  E;iiract 
of  Liquorice,  Spttnhh  Liqaoru^e,  Spanish  Juice ;  F.  Jusow  Sac  dc 
Ji^/jlisse  ;  G.  Sussftohsafi,  Lulmz. 

Botanical  Origin^ — Glffcyrrhiza  glabra  L.,  see  preceding  article, 

History  ^Inspissated  liqaorice  juice  was  known  in  the  time  of 

io8coridei%,  and  may   be   traced    in    the    writings  of  Oi'ibasius  and 

arcellus  Emjiiricus  in  the  latter  half  of  the  4th  century,  and  in  those 

of  Paul  us  Jigineta  in  the  7th.     It  appeal's  to  have  been  in  common  use 

Europe  during  the  middle  ages.     In  a.d.  ISG-t,  "Liquorice"  ia charged 

the  Waixlrobe  Accounts  of  Henry  III.;*  and  as  the  article  cost  3^/. 

ler  lb.,  or  the  same  price  as  giains  of  paradise  ami  one-third  that  of 

innanion,  we  are  warranted  in  su|»posing  t!ie  cxtrari  and  not  the  mere 

3of  is  intended.     Again,  in  the  Patent  of  Pontage  granted  by  Edward 

L,  A.D.  1305,  to  aid  in  repairing  the  London  Bridge,  permission  is  given  to 

ly  toll  on  various  foreign  commodities  including  Liquorice?   A  political 

K>ng  written  in  1430*  makes  mention  of  Liquorice  as  a  production  of 

Spain,  but  the  plant  is  not  named  as  an  object  of  cidtivation  by  Herreni, 

Wie  author  of  a  work  on  Spanish  agriculture  in  1513. 

Saladinu8,*  who  wrote  about  the  middle  of  the  15th  century,  names 
it  among  the  wares  kept  by  the  Ittiiian  aiiothecaries  ;  and  it  is  enumer- 
ated in  a  list  of  drugs  of  the  city  of  Frankfort  written  about  the  yeai' 
U50.* 

Dorsten,*  in  the  first  half  of  the  IGth  century,  mentions  the 
liquorice  plant  as  abundant  in  many  jiarts  of  Italy,  and  dcscriljcs  the 
fiiethod  of  making  the  Succus  by  crushing  and  Ijoiiing  the  fresh  root 
Mattioli^  states  that  the  juice  mMle  into  iHjstilH  wan  brought  every  year 
from  Apulia,  and  especially  from  the  neigh bourhoud  of  Monte  Gargano. 
''Extract  of  liquorice  was  made  at  Bamberg  in  Germany,  where  the  plant 
f«  ftlill  largely  cultivated,  as  early  as  loGO.** 

Manufacture — This  is  conducted  on  a  large  scale  in  Spain,  Southern 

*^^*^iic©,  Sicily,  Calabria,  Austria.  Southern  Russia  (A stracan  and  Kasan), 

^''"♦X'ce  (Patras)  and  Asia  Minor  (Sokia  and  Nazli,  near  Smyrna);  but 

*^^  extract  with  which  England  is  supplied  is  almost  exclusively  the 

P^fluce  of  Calabria,  Sicily  and  Spain. 

The  process  of  manufacture  varies  only  Ijy  reason  of  the  amount  of 
.?**lligence  with  which  it  ls  |ierfbrmed,  and  tlie  gieater  or  less  perfec- 
-jl'^ti  of  the  afiparatus  »?m ployed.  As  witnessed  by  one  of  us  (H-)  at 
^^^mno  in  Calabria  in  May,  1^72,  it  may  be  thus  described  from  notes 
J^^<ie  at  the  time.  The  factory  employs  about  60  pei^sons,  male  and 
^^ale.     The  root  having  been  taken  from  the  ground  the  previous 


*^     koL'un*,  /liiL  of  AgricaUure  and  Ptke/t, 

^Vfironidai  of  London  Brhhj^  1827.  155. 

VV right,    PoUticil    Poen^A    and   SomfM 

\4Uiter  of  the  Rolls  aeries),  ii,  (1861)  160. 

"^  Camp^ndluin   Aromatariorumt   Botioti. 


*  Flllckiger.  Dk  Ft'nnkfurter  LUir^WdM^^ 
1873,  page  10,  No.  20*. 

0  ButnnkoH,  Frikiiuof.   1540.   175. 

^  Comm,  m  tih.  iiiWr. ,  BasiL  1574.  485. 

^  GesneTt  Horli  Ocnnankit  Arg&at.  1561. 
2i57.  K 
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winter,  is  ataeted  in  the  yard  around  the  factory  ;  it  is  mostly  of  tne 
tluckncss  of  the  tingors,  witli  here  and  thero  a  pit-ee  of  larger  size  tip  to  a 
diameter  of  nearly  :!  inches;  some  of  it  sprouting. 

As  required,  the  root  is  taken  within  the  building  and  crushed  under 
a  heavy  millstone  to  a  pulp,  water-power  being  erap!o3'ed.  It  is  then 
transferred  to  l>oilers  and  boiled  with  water  over  a  naked  fire.  The 
decoction  is  run  ofl'  and  the  residual  root  pressed  in  circular  bags  like 
those  used  in  the  olive-milR  The  liquor  which  is  received  into  cisterns 
below  the  floor  is  then  pumped  up  into  copper  pans,  in  which  the 
evaporation  is  conducted  also  over  the  naked  fire — even  to  the  very 
last,  care  being  taken  by  constant  stirring  to  avoid  burning  the  extract 
The  extract  or  jHtstu  is  removed  from  the  pan  while  warm,  and  taken 
in  small  quantities  to  an  adjoining  apartment  where  a  number  of  women 
are  employed  in  rolling  it  into  sticky.  It  is  first  weighed  into  portions, 
each  of  which  the  woman  seated  at  the  end  of  a  long  table  tears  with 
her  hand  into  about  a  dozen  pieces.  These  are  passed  to  the  women 
EittiDg  next  who  roll  them  with  their  hands  into  cylindrical  sticks,  the 
table  on  which  the  rolling  is  done  being  of  wood,  and  the  pasta  moistened 
with  oil  to  prevent  its  adhesion  to  the  hands.  Near  the  further  end  of 
the  table  are  some  fi-ames  made  of  marble  or  metiil,  clean  and  bright,  so 
ai-ranged  as  to  bring  the  sticks  when  rolled  in  them  to  the  proper 
length  and  thickness.  When  thus  adjusted,  they  are  carefully  ranged 
on  a  board,  and  a  woman  then  gtami^s  them  with  the  name  of  the 
manufacturer.  Lastly  the  sticks  laid  on  boards  are  stacked  up  in  a 
room  to  dry. 

In  some  establishments  the  vacuum  pan  has  been  introduced  for  the 
inspissation  of  the  decoction.     At  the  great  manufactory  of  Mr,  A.  O, 
Clarke  at  Sokia  near  Smyrnaj  all  the  processes  are  performed  by  s 
power. 

Description — Liquorice  juice  of  good  quality  is  met  with  in 
cylindrical  sticks  stajuped  at  one  end  with  the  maker  s  name  or  mark. 
They  are  of  various  sizes,  but  generally  not  larger  than  fj  to  7  inches 
long  by  about  an  inch  in  diameter.  They  are  black,  when  newer  warm 
nlightly  flexilik\  but  breaking  when  sti'uck,  and  then  displaying  a  sliarp* 
edged  fracture,  and  shining  conchoiilal  surface  on  which  a  few  air- 
bubbles  are  perceptible  ;  thin  splinters  are  translucent.  The  extract 
has  a  special  (xlour  and  dissolves  in  the  mouth  with  a  peculiar  strong 
sweet  taste.  By  complete  drying,  it  loses  from  11  to  17  per  cent  of 
water. 

Several  varieties  of  Stick  Lif[uoriee  are  met  with  in  English  com* 
merce,  and  command  widely  different  prices.  The  most  famous  is  the 
Solazzi  Jiiicr,  manufactured  at  Corigliano,  a  small  triwn  of  Calabria  in 
the  gulf  of  Taranto,  at  an  establishment  belonging  to  tlie  sons  of  Don 
Onorato  Gaetani,  duke  of  Laurenzano  and  prince  of  Piedimonte  d'Alife, 
who  inherited  the  manufacture  from  his  father-in-law,  the  Cavaliere 
Domcnico  Solazzi  Castriota*  The  Solazzi  Juice  destined  for 
the  English  market  is  usually  shipped  at  Naples;  it  ha^s  for  many  yean 
been  wholly  consigned  to  two  firms  in  London,  and  in  quantity  not 
always  equal  to  the  demand.  Of  the  other  varieties  we  may  mention 
Bormcco^  manufactured  at  the  establishment  of  Messieui-s  Barracco  at 
Cotrone  on  the  eastern  coast  of  Calabria  ;  CorUjlUtno,  produced  at  a 
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jTy  at  Corigliaiio,  belonging  to    Baron   Compagna.      The    sticks 
stamped  Pigriafrfli  are  from  the  works  of  Vinconzo  Pi^aiatelli,  prince 

Kf  StrongoH,  at  Torre   Cereliiura.  where    3<M*   to   400    workmen   are 
m  ployed. 

The  juice  ia  also  imported  in  a  block  form,  liaviog  while  wanii  an<l 
soft  been  allowed  to  nm  into  the  wooden  case  in  which  it  is  exported. 
This  juice,  which  is  known  as  Liquorice  P«,v/f',  ia  largely  imported  frum 
Ipain  and  A-sia  Minor,  but  on  account  of  a  certain  bitterness  is  unsuited 
>r  use  as  a  sweetmeat. 

Chemical  Composition— Hard  extract  of  liquorice,  such  as  that 
ist  described,  is  essentially  different  in  composition  and  properties  from 
le  Extract  of  Liquorice  (Extradata  Gb^ctjt'rhizir)  of  the  Brifi»h 
Vtfrrmacopteia}  The  latter  is  a  soft*  hygroscopic  substance,  entirely 
^luble  in  cold  water,  whereas  the  so-called  Spinish  Juice  whi^n  treated 
rith  cold  water  leaves  a  large  residue  undissolved. 

It  has  been  sometimes  supposed  tliat  the  presence  of  this  residue 
indicates  adulteration,  but  such  is  far  from  being  the  fact,  a^  was 
^Conclusively  shown  by  the  researches  of  a  French  Commission  apprdnted 
^■o  investigate  the  process  recommended  by  Dclondix?.'  This  commission 
^Kubjected  liquorice  root  to  the  successive  action  of  cold  water,  boiling 
^Bvater,  and  lastly  of  steam.  By  the  first  menstruum  15  per  cent,  and 
^B»y  the  second  an  additional  7 J  per  cent,  were  obtained  «>f  a  hygroscopic 
^^xtract  much  more  soluble  than  commercial  liquorice,  and  totally 
unsuitable  for  being  moulded  into  sticks.  The  residue  having  been 
^then  exhausted  by  steam,  IG  per  cent  was  obtain*?d  of  an  extract  dilfer- 
^P  ing  entirely  from  those  of  tfie  previous  opera ti on, s.  It  was  a  dry  friable 
B  Bubstance,  cracking  and  falling  to  pieces  in  the  drying  stove,  having  a 
^K  Bweet  taste  without  acridity,  not  readily  dissolving  in  the  mouth,  and 
^P  very  imperfectly  soluble  in  cold  water.  This  then  was  the  substance 
^^  required  to  give  fiminess  to  the  more  soluble  matter,  and  to  render 
l^JssiWe  tlie  prepai'«<tion  of  an  extract  possessing  that  degree  of  solubility 
ftn(l  hardness  which  would  render  it  an  agreeable  sweetmeat,  as  well  as 
I  ^  permanent  and  stable  commodity.  In  fact,  by  treating  the  root  at 
^m  <*iice  with  steam  according  to  Dclondi'e*s  process,  the  experimenters  ob- 
^^  Uined  42  to  45  per  cent-  of  extract  having  all  the  qualities  desired  in 
\         good  Italian  or  Spanish  Juice. 

When  the  latter  substance  is  suspended  in  water  undisturbed,  the 
I  '^Jubie  matter  may  be  dissolved  out,  the  stick  still  retiioiog  its 
^K  *^^igiy»al  form.  Glycyrrhizin,  which  is  but  sliglitly  soluble  in  cold  water, 
^V  [^^Ids  to  some  extent  in  the  residue,  and  liy  an  alkaline  solution  may 
"^  afterwards  extracted  together  with  colouring  matter  and  probably 
^  pectin.  The  proportion  of  soluble  matter  which  the  best  varieties 
^^  %uorice  juice  yield  to  cohl  water  varies  from  about  (ii)  to  70  per 
^^t  A  sample  of  So)az;5i  Juice  recently  examined  by  one  of  us,  lost 
?  ^  per  cent  when  dried  at  100°  C. ;  it  was  then  exhausted  by  60  times 
1  ^<^ight  of  cold  water  used  in  succeasive  quantities,  by  which  means 
"6'S  per  cent  of  soluble  matter  were  removed.  The  residue  consisted 
^'^nilnute  starch  granules,  fragments  of  the  root,  and  colouring  matter 


^  Ma«1o  Uy  treatmg  the  cruslied  root  -witii 
Voirm.  de  Pkarnu  xxx.  (IS56)  428 ;  an 


Abstmot  fey  Redwood  in  Pfmrm,  Journ^ 
xvL  (1857)  403. 
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partially  soluble  in  amnion  ia.     Small  shreds  of  copper  were  alsd  viai 

to  thtj  naked  eye.     Tlie  dried  juice  yitdded  ij'3  per  cent  of  risb. 

Corigliano  liquorice  treated  in  the  same  manner  gave  71 '2  per  cent 

of  extract  soluble  in  cold  water;  Barracco  liquorice  64'9. 

The  small  lirpiorice  lozenges  known  a^  Fontfifract  Cak^s  (Dunhill's), 

not  previously  dried,  gave  71  per  cent,  of  matter  soluble  in  cold  water- 
Commerce — The  value  of  the  imports  of  Liquorice  into  the  United 

Kingdom  has  been  for  the  last  five  years  as  follows  : — 

1868  I860  1870  1871  1872 

£89,482  £83,832  £70/1  Cki  £55,120  £75.1191 

The  LiKt-narned  sum  represents  a  quantity  of  28,000  cvvt,,  of  win 
11,170  cwt.  were  furnished  by  Italy,  and  the  remainder  by  Turkey^ 
France,  Spain  and  other  countries. 

Tlie  total  exports  of  Liquorice  Paste  from  Smyrna  were  estimated 
in  1872  as  1,200  to  1,4(J0  tons  (24,000  to  28,000  cwt)  per  annum. 

Uses — Stick  liquorice  is  sucked  as  a  remedy  for  coughs,  and  by 
children  as  a  sweetmeat.  It  is  also  used  in  lozenges,  and  in  some 
pharmacopceias  is  admitted  iis  the  raw  material  from  which  to  i)i'epare 
soft  extract  of  liquorice. 

The  block  liquorice,  of  which  a  large  quantity  is  imported,  is  chiefly 
used  in  the  manufacture  of  tobacco  for  smoliing  and  chewing. 


OLEUM  ARACHIS. 


Oround-riut  oil,  J^^arf It-nut  oil,  Pea-nut  oil,  Arachit*  oil:  F.  ffvii 
d'Arachide  ou  de  Pwtacke  de  tm^e;  Q.  Erdnumol. 

Botanical  Origin — Arathl^ hijpoijo^a  L,  a  ditfuse  herbaceous  annual 
plant,  having  stems  a.  foot  or  two  long,  and  solitiry  axillary  Howeii*  with 
an  extremely  long  liliform  calyx-tul^e.  After  the  flower  withers,  the 
torus  supporting  the  ovary  becomes  elongated  as  a  rigid  stalk,  which 
bends  down  to  the  ground  and  forces  into  it  the  young  pod,  which 
matures  its  seeds  some  inches  below  the  surface.  The  ripe  pod  is  oblong, 
cylindrical,  about  an  inch  in  length,  indeliiscent,  reticulated,  and  contsiins 
one  or  two,  or  exceptionally  even  four  irregularly  ovoid  seeds. 

The  plant  is  cultivated  for  the  sake  of  its  nutritious  oily  seeds  in  all 
tropical  and  subtropical  countries,  but  especially  on  the  west  coast  of 
Africa.  It  is  unknown  in  the  wild  state.  De  Candolle*  reganls  it  a^n 
native  of  Brazil,  to  which  region  the  other  species  of  the  genus 
exclusively  belong.  But  the  opinion  of  one  tif  us-  is  strongly  in  favour 
of  the  plant  being  indigenous  to  Tropical  Africa,  and  so  is  that  also  of 
Schweinfurth.  Arachis  is  one  of  the  most  universally  cultivated  plants 
thTOughout  Tropical  Africa,  from  Senegambia  to  lake  Tanganyika.  In 
Kurope  it  has  not  proved  remunerative. 

History — The  first  writer  Uy  notice  Ground  Nut  apjjcars  to  be 
Fernandez  do  Oviedo  y  Valdes,  who  lived  in  Hay ti  from  A.D.  1513  to 
1525;  he  mentions  in  his  Cronica  de  Ins  Indian^  that  the  Indiana  eultt- 


I 


Bittuniquf,  ii.  (I85*>)  9«3. 
I  .    Vrf>rr  die  Knlnm^ — Archil 

dcr  r/numack,    IW.    (ISGU)    70-^,  with 
figure. 


*Lib,  vii.  cap.  5.   Fol  1074  f.  (1M7K  •• 
qaotc<d  by  V.  Ph.  vou  MartiiiB  iu  GMkH* 
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vated  very  much  the  fruit  Mani,  a  name  still  used  for  Araehis  in  Cuba 
and  in  South  America.  A  little  later,  Monardes/  described  a  nameless 
subterraneous  fruit,  found  about  the  river  Maranon  and  held  in  great 
esteem  by  both  Indiansand  Spaniards.  Butbefore,  the  French  colonists  sent 
in  1555  by  Admiral  Coligny  to  the  Brazilian  coast  had  become  acquainted 
with  the  "  Mandobi,"  which  Jean  de  L^ry  ^  described  quite  unmistakably. 
Good  accounts  and  figures  of  it  were  given  in  the  following  century  by 
Johannes  de  Laet  (1625),'  and  by  Marcgraf,*  who  calls  it  by  its  Brazilian 
uame  of  3fundubi,  It  is  enumerated  by  Stisser  among  the  rare  plants 
cultivated  by  him  at  Helmstedt  (Brunswick),  about  the  year  1697.' 

It  is  only  in  very  recent  times  that  the  value  of  the  Ground  Nut 
^as  been  recognized  in  Europe.  Jaubert,  a  French  colonist  at  Gorde  near 
Cape  Verde,  first  suggested  about  1840  its  importation  as  an  oil-seed 
into  Marseilles,  where  it  now  constitutes  one  of  the  most  important 
articles  of  trade." 

Description— -The  fat  oil  o{Arachw,R8  obtained  by  pressure  without 
Iieat,  is  almost  colourless,  of  an  agreeable  faint  odour  and  a  bland  taste 
resembling  that  of  olive  oil.  An  inferior  oil  is  obtained  by  warming 
the  seeds  before  pressing  them.  The  best  oil  has  a  sp.  gr.  of  about 
^918 ;  it  becomes  turbid  at  3**  C,  concretes  at  — 3'  to  — 4**,  and  hardens 
*t  —7*.  On  exposure  to  air  it  is  but  slowly  altered,  being  one  of  the 
pon-drying  oils.  At  length  it  thickens  considerably,  and  assumes  even 
^Q  closed  vessels  a  disagreeable  rancid  smell  and  taste. 

Chemical  Composition — The  oil  consists  of  the  glycerides  of  four 
jlifferent  fatty  acids.  The  common  Oleic  Acid,  C"H**02,  that  is  to  say 
'^  glycerin  compound,  is  the  chief  constituent  of  Araehis  oil.  Hypogceic 
-^c/rf,  C^^H^O^  has  been  pointed  out  by  Gossmann  and  Scheven  (1854) 
*^  a  new  acid,  whereas  it  is  thought  by  other  chemists  to  agree  with 
^^e  of  the  fatty  acids  obtained  from  whale  oil.  The  melting  point  of 
^is  acid  from  Araehis  oil  is  34^-35*0.  The  third  acid  afforded  by  the 
^U  is  ordinary  Palmitic  Acid,  Q^^B?-0\  with  a  fusing  point  of  62' C. 
"^Tackic  Acid,  C^H*^^  the  fourth  constituent,  has  also  been  met  with 
*^ong  the  fatty  acids  of  butter  and  olive  oil,  and,  according  to  Oudemans 
^^866),  in  the  tallow  of  Nephelium  lappacewni  L.,  an  Indian  plant  of 
^he  order  Sapin<lac€<v. 

When  ground-nut  oil  is  treated  with  hyponitric  acid,  which  may  be 
*^oet  conveniently  evolved  by  heating  nitric  acid  with  a  little  starch,  a 
^id  mass  is  obtained,  which  yields  by  crystallization  from  alcohol 
^aldic  and  Oceidinic  acids,  the  former  isomeric  with  oleic,  the  latter 
^Hh  hypogseic  acid. 

Production  and  Commerce — The  pods  are  exported  on  an  immense 
^d  ever  increasing  scale  from  the  West  Coast  of  Africa.  From  this 
^ion,  not  less  than  66  millions  of  kilogrammes,  value  26  millions  of 
^ncs  (£1,040,000),  were  imported  in  1867,  almost  exclusively  into 

Lot  CoiMu  que  se  iraen  de  nuestras  Indiaa  '^  Botanica  curiosa,  Helmst.  1697.  38. 

^^^identales,  Sevilla,  1669,  part  2.  •  Duval,  Colonies  et  noUtinue  coloniale  de 

J*  H»ioire  d*tm  voyoi/e/aict  en  la  Terre  du  la  France,  1864. 101 . — Mavidal,  LeSin^^al, 

tS^  aulrement  dite  Am^ique,  1586.  204  son  Hai  pr6»ent,  son  avenir,  Paris,  1863. 171, 

'^J«t  edition  La  RocheUe,  1578).  — Carrire  et  HoUe,  La  Sinigambie  Fran- 

^   ffidoireduIfouveauMonde,'Leyde,lQiO.  ^aise,  1855.  84. — Poiteau,  in  Annates  dee 

^-  dcknces  not,,  Botanuiue,  xix.  (1853)  268. 
*IIitL  JUrum  NaL  BrasU.  1648.  37. 
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Mai^seille^.     From  the  French  possessions  on  the  Senegal^  24-  inillions  of 
kilogr.  were  exported  in  1876. 

The  oil  i?3  exported  from  India  where  the  gi^ound-nut  is  also  cultivated, 
though  not  on  so  large  a  «cale  as  in  Western  Africa.  In  Europe  it  b 
manufactured  chieliy  at  ^larseilles,  London,  Hamburg  and  Berlin.  The 
yield  of  the  seeds  varies  from  42  to  nearly  50  per  eent.  TJie  softness 
of  the  seeds  greatly  facilitates  their  exhaustion,  whether  by  mechanical 
power  or  by  the  action  of  bisulphide  of  carbon  or  other  isolvent. 

Uses — Good  arachin  oil  niay  be  employed  in  pharmacy  in  the  same 
way  as  olive  oil,  for  which  it  is  a  valuable  substitut^j,  though  more 
prone  to  rancidity.  It  has  been  introduced  into  the  PhtfntiftcojKtiu  of 
In<liaf  and  is  generally  used  instead  of  olive  oil  in  the  Indian  Govern- 
ment establish nients.  It.s  hirgest  application  is  for  industrial  purjioses, 
especially  in  soaii-makiiig. 


RADIX    ABRL 

Indlun  lAqitorice ;  F.  Lmne  d  regit  me,  Rqjlism  (tAmirlqae. 

Botanical  Orl^in-^ Ahvus  j^reeatorivH  L.,  a  twioing  woody  slirub* 
indigenous  to  India,  but  now  found  in  all  tropical  countries. 

History — The  plant  is  mentioned  in  the  Sanskrit  mt^diad  writings 
of  Susruta,  whence  we  may  infer  that  it  has  long  been  eniiduyed  in 
India.  Its  resemblance  to  liquorice  w^as  remarked  by  Sloane  (1700),  w^ho 
called  it  Fhaseifl n » fjfyci/rrkiies.  As  a  substitute  for  litjuorice,  the  root  has 
been  often  employed  by  residents  in  the  tropical  countries  of  both 
hemispheres.  It  was  i  n  trod  need  into  the  Bnff/*  1 1  Ph<i  nHacopo^ia  of  1 844, 
and  into  the  Pharmaaqxp'tti  of  India  of  18tj8. 

The  seeds,  of  the  size  of  a  small  pea,  well  known  for  their  polish  and 
beautiful  black  and  red  colours,  have  given  their  name  of  lictii  to  a 
weight  (==  2i\  grains)  used  by  Hindu  jewellers  and  druggists. 

Description — The  root  is  long,  w^oody,  tortuous  and  bi-anching*  The 
stoutest  piece  in  our  possession  is  as  thick  as  a  man's  finger,  but  most 
of  it  is  nnich  more  slender.  The  cortical  layer  is  extremely  thin  and  of 
a  light  brown  or  almost  reddish  hue.  Tlie  w^oody  part  breaks  with  a 
short  fibrous  fracture  exhibiting  a  light  yellow  interior.  The  root  has  a 
peculiarj  disagreeable  odour,  and  a  bitterish  acrid  flavour  leaving  a 
faintly  sweet  after-taste.  When  cut  iritn  short  lengths  it  has  a  slight 
resemblance  to  liquorice,  but  may  easily  be  distinguished  by  means  of  J 
the  microscope.  | 

Mr.  Moodeen  Sherifi*'  who  says  be  l*as  often  exandntHl  the  root  of 
Abnis  both  fresh  and  dried,  remarks  that  it  is  far  from  abounding  in 
sugar  as  generally  considered ;— that  it  does  not  possess  any  swecineas 
at  all  until  it  attains  a  certain  size,  and  that  even  then  its  sweet  taste  is 


'  Fig.  in  Bentley  and  Triincn,  Medicinal 
PlanU,  iiart25(1878|. 

*  SupplemefU  io  the  Pharmai^iijiffia  of 
ImJin,  M«ar»«,  1869.  16.— The  author  has 
kindly  acnt  m  tpecimenB  of  the  root.  We 
arc  iiUo  iudcbtixl  for  authentic  samnlea  to 
Mr.  Thwaitea  of  the  Royal  Bot&nical  Oar- 


den,  CeyIoti»  and  tf>  Mr.  Prestoe  of  the 
Botanical  (iardcn,  Trinidad,  Tb«  fact 
narnted  gentleman  renmrka— **  I  do  not  find 
any  liquorice  property  in  the  root,  eY«B 
fresh,  out  it  ia  very  itrong  in  tho  grmtm 
leavee. " 
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Dot  always  well  marked.  As  it  is  often  mixed  in  the  Indian  bazaars 
with  true  liquorice,  he  thinks  the  latter  may  have  sometimes  been 
mistaken  for  it. 

Microscopic  Structure — On  a  transverse  section  the  bark  ex- 
hibits some  layei-s  of  cork  cells,  loaded  with  brown  colouring  matter, 
and  then,  within  the  middle  zone  of  the  bark,  a  comparatively  thick 
layer  of  sclerenchymatous  tissue.  Strong  liber  fibres  are  scattered 
through  the  interior  of  the  cortical  tissue,  but  are  not  distributed  so  as 
to  form  wedge-shaped  rays  as  met  with  in  liquorice.  In  the  latter  the 
sclerenchyme  (thick-walled  cells)  is  wanting.  These  diflferences  are 
sufficient  to  distinguish  the  two  roots. 

Chemical  Composition — The  concentrated  aqueous  infusion  of  the 
root  of  Abrus  has  a  dark  brown  colour  and  a  somewhat  acrid  taste 
accompanied  by  a  faint  sweetness.  When  it  is  mixed  with  an  alkaline 
solution  of  tartrate  of  copper,  red  cuprous  oxide  is  deposited  after  a 
short  time :  hence  we  may  infer  that  the  root  contains  sugar  One  drop 
of  hydrochloric  or  other  mineral  acid  mixed  with  the  infusion  produces 
a  very  abundant  flocculent  precipitate,  which  is  soluble  in  alcohol.  If 
the  infusion  of  Abrus  root  is  mixed  with  a  very  little  acetic  acid,  an 
abundant  precipitate  is  likewise  obtained,  but  is  dissolved  by  an  excess. 
This  behaviour  is  similar  to  that  of  glycyrrhizin  (see  p.  181). 

Berzelius  observed,  so  long  ago  as  1827,  that  the  leaves  of  Abrus 
contain  a  sweet  principle  similar  to  that  of  liquorice. 

Uses — The  root  has  been  used  in  the  place  of  liquorice,  for  which 
't  is  in  our  opinion  a  very  bad  substitute. 


SETiE   MUCUNiE. 

^Uchi pubes  vel  setce  ;  Cowhage,  Cow-itch^ ;  F.  Pots  a  gratter,  Pois 
pouillieiix ;  G.  Juckborsten. 

Botanical  Origin — Mucuiui  pruriena  DC.  (Dolichos  prurieiis  L., 
^^izohbiuin  jyruriens  Pers.,  Mucuna  pruHta  Hook.),  a  lofty  climbing 
plant  2  with  large,  dark  purple  papilionaceous  flowei-s,  and  downy 
l^umes  in  size  and  shape  not  unlike  those  of  a  sweet  pea,  common 
throughout  the  tropical  regions  of  both  Africa,  India  and  America. 

History — The  earliest  notice  we  have  found  of  this  plant  is  that  of 
^arkinson,  who  in  his  Tlteater  of  Plants,  published  in  1640,  names  it 
*  Pfi(u<eolus  siliqud  hirsiitd,  the  Hairy  Kidney-Beane  called  in  Zurrate 
^urat]  where  it  groweth,  Coukage"  It  was  subsequently  described  by 
^y  (1686),  who  saw  the  plant  raised  from  West  Indian  seeds,  in  the 
^rden  of  the  Hatton  family  in  Holbom.'  Rheede  figured  it  in  the 
"oTtus  Malabaricus*  and  it  was  also  known  to  Ruraphius  and  the 
^ther  older  botanists.  We  find  it  even  in  the  pharmaceutical  tariff  of 
"^e  county  of  Numberg,  a.d.  1714.* 

These  names  and  the  following  are  also  '  HImL  Plant,  i.  887. 

*Pplied  to  the  entire  poils,  or  even  to  the  *  Tom.  viii.   (1700)  tab.  35,    sub   nom. 

P^ut.  ^V«i  Corana, 

^*Pig.  in    Bentley  and    Trimen,    MeiL  ^  F\\Xck\ger,  Documente  znr  Gf^chichte  der 

Plants,  part  13  (1876).  Pharmacia,  Halle,  1876.  84. 
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The  employment  of  cowhage  as  a  vermifuge  originated  in  the  West 
Indies,  and  is  quite  unkiniwn  in  the  Ejist,  In  England  the  tirug  began 
to  attract  attention  in  the  latter  jiart  of  the  last  century,  when  it  was 
strongly  recommended  l>y  Bancroft  in  his  Xatitral  History  of  Gitiamt 
(1769)»  and  by  Chamberlaine,  a  surgeon  of  London,  who  published  an 
essay  ^  descriptive  of  its  effects  which  went  through  many  editions.  It 
was  introduce<l  iuto  the  Edinburgh  PhannacofHXiia  of  1783,  and  into  the 
London  Phannacoixeia  of  ISOD.  At  the  present  day  it  has  been  a) mast 
discarded  from  European  medicine,  but  has  been  allowed  a  place  in  the 
Ph tina a eopw i a  of  I mJ la  (1868), 

The  name  Cotrhtufe  is  Hindustani,  and  in  the  modern  way  is  written 
Kiwdnch,  which  is  generally  derived  fi'om  the  Sanskrit  Jutpi-Kachrhu^ 
monkey's  itch  (Dr.  Rice) ;  the  CDrru[>tion  into  Cow^Uch  is  absurd. 
Alumna  is  the  Bi'azilian  name  of  another  species  mentioned  in  1648 
by  Marcgi'af ' 

Description — The  pods  are  2  to  4  inches  long,  about  yV  *^f  ^^  ^^^^^ 
wide,  and  contain  4  to  (i  seeds ;  they  aix5  slightly  compressed  and  of  a 
dark  I4ackisli  brown.  Each  valve  is  furnished  with  a  prominent  ridge 
running  from  the  a|»cx  nearly  to  the  ba.se,  and  is  densely  covered  with 
rigid,  {jointed,  Vtrowri  hairs,  mea-suring  about  jV  ^f  an  inch  in  length. 
The  hairs  are  perfectly  straight  and  easily  detached  from  the  v?dves,  out 
of  the  epidermis  of  winch  they  rise.  If  incautiously  touched,  they 
enter  the  skin  and  occasion  an  intolerable  itcliing. 

Microscopic  Structure — Under  the  microscope  the  haire  are  seen 
to  consist  of  a  single,  sharply  pointed,  coiucal  cell,  about  ,\j  of  an  inch 
in  diameter  at  the  base,  with  uniform  brownish  walls  5  mkm.  thick, 
which  towards  the  apex  areslightl}^  barbed.  Occasionally  a  hair  sho\i^ 
one  or  two  transverse  walls.  Most  of  the  hairs  contain  only  air ;  others 
show  a  little  granular  matt/er  which  acquires  a  greenish  hue  on  addition 
of  aleohtjlic  solution  of  )ierchh>ride  of  iron.  If  nioistt*ncd  with  chromic 
acid,  no  structural  peculiarity  is  revealed  that  calls  for  remark*  The 
walls  however  arc  somewhat  separated  into  indistinct  layei^.  the  pre- 
sence of  wliich  is  confirmed  by  the  refractive  power  displavt^d  by  th*^ 
hairs  in  polarized  light. 

Cheniical  Composition — Tire  hairs  when  treated  with  sulphuric 
acid  and  iodine  assume  a  dark  brown  colour.  Boiling  solution  of  potash 
does  not  consideraidy  swell  or  alter  them.  The}*  are  completely 
decolorized  by  concentrated  nitric  aci<b 

Uses — Cowhage  is  administere*!  for  the  expulsion  of  intestinal 
w' orms,  es  pec  i  al  1  y  ^1  set  uuh  hf  tuhr  ia  *i<lrH  an  d  A ,  t  'e  t  *m  u"  ulariff^  win  eh  1 1 
i'ffects  by  reason  of  its  mechanical  structure.  It  is  given  mixed  with 
syrup  or  honey  in  the  form  of  an  eleetuaiy. 

The  root  and  seeds  are  reputed  njeilicinal  by  the  natives  of  some 
part  <:»f  India.  The  pods  when  young  and  t*?nder  may  be  c«ioked  and 
eaten. 


*  On  the  fjicuff/  of  Sihohihium  or  Cmt^- 
hage,  LoticU  2ntl  ©<i  1784. 


-  Hint.  Xaf,  Brrmt,  18. 
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Fftba  CalabancGy  Faha  Physosticfniatis ;  Calabar  Bean,  Ordeal  Bean 
of  Old  Ccdabar,  Eser^  Nut,  Choihintt ;  F.  Feve  de  Calabar;  G. 
Calabarhohne, 

Botanical  Origin — Physostigma  venenosum  Balfour,  a  perennial 
plant  resembling  the  common  Sc«.rlet  Runner  (Phaseolus  multifloruH 
Lam.)  of  our  gardens,  but  having  a  woody  stem  often  an  inch  or 
two  thick,  climbing  to  a  height  of  50  feet  or  more.  It  grows  near 
the  mouths  of  the  Niger  and  the  Old  Calabar  River  in  the  Gulf  of 
Guinea. 

The  imported  seeds  germinate  freely,  but  the  plant,  though  it 
thrives  vigorously  in  a  hothouse,  has  not  yet,  we  believe,  flowered  in 
Europe.  It  has  already  been  introduced  into  India  and  Brazil  In 
the  latter  country  Dr.  Peckolt,  late  of  Cantagallo,  has  raised  plants 
^hich  have  blossomed  abundantly,  producing  racemes  of  about  30 
blowers  each,  pendent  from  the  axils  of  the  temate  leaves. 

The  flower,  which  is  fully  an  inch  across  and  of  a  purplish  colgur, 
has  the  form  of  Phaseolus,  but  is  distinguished  from  that  genus  by 
tH'o  special  characters,  namely  that  it  has  the  style  developed  beyond 
^^e  stigma  backwards  as  a  broad,  flat,  hooked  appendage,^  and  the  seeds 
'^alf  surrounded  by  a  deeply  grooved  hilum. 

History — The  pagan  tribes  of  Tropical  Western  Africa  compel  per- 
^Hs  accused  of  witchcraft  to  undergo  the  ordeal  of  swallowing  some 
^^getable  poison.  One  of  the  substances  employed  in  this  horrid 
p^^tom  is  the  seed  under  notice,  which  is  administered  in  substance  or 
J'^  the  form  of  emulsion,  or  even  as  a  clyster.  It  was  first  made  known 
^^  England  by  Dr.  W.  F.  Daniell  about  the  year  1840,  and  subsequently 
*'Juded  to  in  a  paper  read  by  him  before  the  Ethnological  Society  in 
^^46.^  The  highly  poisonous  effects  of  the  bean  were  observed  in 
^^o5  by  Christison^  in  his  own  person,-and  in  1858  by  Sharpey,  who 
^ministered  it  to  frogs. 

•  Before  the  seed  became  an  object  of  commerce,  it  was  regarded  by 
•*'e  natives  with  some  mystery  and  was  reluctantly  parted  with  to 
Europeans.  It  was  moreover  customary  in  Old  Calabar  to  destroy  the 
plant  whenever  found,  a  few  only  being  reserved  to  supply  seeds  for 
Judicial  purposes,  and  of  these  seeds  the  store  was  kept  in  the  custody 
^f  the  native  chief.  In  1859,  the  Rev.  W.  C.  Thomson,  a  missionary 
^^  the  West  Coast  of  Africa,  forwarded  the  plant  to  Professor  Balfour 
^^  Edinburgh,  who  figured  and  described  it  as  a  type  of  a  new 
S^nus.* 

Fraser  of  Edinburgh  (about  1863  or  earlier)  discovered  the  specific 
tK>Mrer  of  the  seed  in  contracting  the  pupil,  when  the  alcoholic  extract  is 
'Applied  to  the  eye.  These  myotic  effects,  counteracting  those  of  atropine 

.      The  name  of  the  genus,  from  tpvaa,  a  '  Etlinb.  Journ,  of  Medical  Science,  xx. 

^»|ylder,  was  formed  under  the  notion  that  (1855)  193;  Pharm.  Journ.  xiv.  (1855)  470. 

J  ^  appendage  is  hoUcw,  which  is  not  the  *  Trans.  Roy.  Soc.  of  Edinh.  xxii.  (1861) 

/Jj^— MucunAcylindrospermaWelwitsch,  305.    t.  16-17  ;  see  also  Baillon,  Hltt.  des 


'uytder,  was  formed  under  the  notion  that  (1855)  193;  Pharm.  Journ.  xiv.  (1855)  470. 

J  ^  appendage  is  hoUcw,  which  is  not  the  *  Trans.  Roy.  Soc.  of  Edinh.  xxii.  (1861) 

/Jj^— MucunacylindrospennaWelwitsch,  305.    t.  16-17  ;  see  also  Baillon,  Hltt.  des 

r^^  Angola,  is  probably  the  same  plant.  Plantes,  ii.  206.  figg.  153-155,  and  Beiitley 

^J  Holmes,  Pharm.  J.  ix.  (1879)  913.  ,..-..  .  - 


'  l^inb.  yew  Phil.  J,  xL  (1846)  313. 


and  Trimen,  Med.  Plants,  part  6  (1876). 
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and  hyoscjamme,  were  further  examined  by  many  other  experimenters 
The  acbiotL  of  the  poison  when  taken  int^raally 
affect  the  cardiac  contractions  and  finally  to 


on  ra  a  mm  a  Is  or  birds, 
was  found  rapidly  to 
paralyze  the  heart 

Description— The   fruit  of  Pkysostigma   is   a  dehiijcent,   oblong 

legume  about  7  inclies  in  length,  containing  2  or  3  seeds.  The  latter, 
commonly  known  as  (JahtJutr  Betiii.H,  are  1  to  1^-  inches  \oDg,  about  -^ 
of  an  inch  liroad,  and  i  to  J  of  an  inch  in  thickness,  weighing  on  an 
average  twenty  seeds,  07  graina  each. 

Tiiey  huve  an  obh>ng,  Bubrcniform  outline,  one  side  being  stniight 
or  but  slightly  incurved,  tlie  other  boldly  arched.  The  latter  is  marked 
by  a  broad  furrow,  J  of  an  inch  wide,  bordered  with  raised  edge^,  and 
running  from  tlie  micropyle,  which  is  a  small  funuel-sliaped  depression, 
quite  round  the  opposite  end  of  the  seed.  In  the  middle  of  this 
remarkable  furrow  the  ra|»hc  is  seen  as  a  long  raised  suture  running 
from  end  to  end.  The  surface  of  the  seed  is  somewhat  rough,  but  has 
a  dull  polish  ;  it  is  of  a  deep  chocolate  brown,  passing  into  a  lighter 
tint  on  the  ridges  bordering  the  furrow.  The  latter  is  black,  dull,  and 
finely  iwgose. 

Wiieu  the  seed  is  broken  the  cotyledons  are  found  adhemnt  to  the 
testa,  with  a  large  cavity  between  them.  The  air  thus  included  causes 
the  seeds  to  iloat  on  water,  but  they  sink  immediately  when 
broken.  After  digestion  for  some  hours  in  warm  water,  the  testa 
haviHg  been  previously  cracked,  the  whole  seed  softens  and  swells  so 
that  its  structure  may  be  easily  studied.  Each  cotyledon  is  then  seen 
to  be  marked  on  the  hiluui-side  by  a  long  'shallow  furi'ow,  at 
one  end  of  wliicb,  just  below  the  micropyle,  lies  the  plumule  and 
radicle.  A  dark  brown  iimer  niembmne,  constituting  [^art  of  the  testa* 
surrounds  the  cotyledons. 

The  seeds  have  scarcely  any  taste,  or  not  more  than  an  ordinary 
bean;  nor  in  the  dry  state  have  they  any  odour.  After  being  boiled, 
or  when  their  alcoholic  tincture  is  evapomted,  an  oduur  suggesting 
cantliarides  i.s  developed. 

Microscopic  Structure — The  cotyledons  are  built  up  of  large 
globular  or  ovoid  cells,  tliose  of  the  outermost  layer  being  smaller  and 
of  rather  cubic  form.  Thi.s  parenchyme  is  loaded  with  starch  gi*anules, 
fre«piently  as  much  as  50  mkm.  io  diameter.  Their  interior  part  is  le^s 
distinctly  stratified  than  the  outer;  the  hclluw  centre  radiates  in 
various  directions  around  the  axis  of  the  ovate  granule.  PolariJied 
light  does  not  show  a  cross  as  in  other  moie  glol>ular  staix^h  gttknulee^ 
but  two  ellij)tic  curves  approaching  one  another  neai*  the  axis  of  the 
grannie.  Similar  starch  granules  are  cominunty  met  with  in  the  seeds 
fi{  LfignmhimfP. 

In  the  Calabar  seeds  the  starch  is  accompanied  by  numerous  |.iar- 
ticles  of  albumhiuus  matter  becuniing  distinctly  percejitible  by  addition 
of  iodine,  whieh  imparts  to  them  an  orange  colouration. 

The  shell  of  the  seed  is  built  up  of  four  dilferent  laj-ei-s;  the  pre- 
vailing layer  consists  of  very  long,  simply  cylindrical  cells,  densely 
packed  so  as  to  form  only  one  radial  row.  Tison*has  endeavouixM" 
to    ascertain    in    what    region    of    the    seed    the    active    principl 

*  Jiktoire  de  la  Fiti>e  de  Calabar,  Pari*,  1873.  .^. 
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is  lodged ;  and  he  has  anived  at  the  conclusion  that  its  seat  is  the 
granular  protoplasmic  particles,  which  alone  acquire  an  orange  tint  by 
the  action  of  weak  caustic  alkalis. 

Chemical  Composition — Jobst  and  Hesse  ^  proved  in  18G3  that 
the  poisonous  nature  of  Calabar  bean  depends  upon  an  alkaloid,  to  which 
they  gave  the  name  Pkysostigmine.      It  is  obtained  by  the  method 
generally  adopted  for  extracting  analogous  substances,  that  is,  by  preci- 
pitating one  of  its  salts  from  an  aqueous  solution  by  bicarbonate  of 
sodium,  and  dissolving  out  the  base  with  ether  or  benzol.    As  extracted 
by  these  chemists,  physostigmine  is  an  amorphous  mass  of  decidedly 
alkaline  reaction,  soluble  in  much  water  and  in  acids.     On  exposure  to 
the  air  the  solution  soon  becomes  red,  or  sometimes  intensely  blue,  a 
partial  decomposition  of  the  alkaloid  taking  place.     The  red  coloration 
may  even  be  observed  in  the  aqueous  infusion  of  a  few  cotyledons.    It 
disappears  by  sulphuretted  hydrogen  or  sulphurous  acid,  but  returns  if 
these  reducing  agents  are  allowed  to  evaporate. 

Hesse  *  ascertained  (1867)  that  physostigmine  consists  of  C?^H'*N*0*; 
he  DOW  obtained  it  perfectly  colourless  and  tasteless,  softening  at 
40°  C,  fusing  at  45'',  but  not  supporting  a  heat  of  100®  C,  without 
decomposition,  which  is  manifested  by  a  red  coloration. 

In  1865  V^e  and  Leven,'  by  treating  the  powdered  unpeeled  seed 
in  nearly  the  same  way,  prepared  an  alkaloid  which  they  called  EseHiie, 
It  differs  from  Hesse's  physostigmine  in  that  it  forms  colourless,  rhom- 
Wdal,  tabular  crystals  of  a  bitter  taste,  melting  at  9(f  C.  It  dissolves 
easily  in  ether,  alcohol,  or  chloroform,  but  very  sparingly  in  water.  The 
lut  named  solution  is  alkaline,  and  reddens  bv  exposure  to  the  air. 

It  is  assumed  by  some  writers,  as  Tison,*  that  eserine  is  only  the 
pnre  form  of  physostigmine ;  but  at  present  we  feel  hardly  warranted  in 
admitting  the  identity  of  the  two  substances. 

Hamack  and  Witkowski  in  1876  ascertained  the  presence  of 
another  alkaloid  in  the  seed,  which  they  called  Calaharvne,  It  is  nearly 
^^uble  in  ether  and  also  very  diffei-ent  from  physostigmine  in  its 
physiological  action,  but  somewhat  similar  to  strychnine.  Calabarine 
^  consequently  not  to  be  found  in  those  preparations  of  calabar  bean 
"^hich  have  been  obtained  or  purified  by  means  of  ether. 

Hesse  (1878)  exhausted  the  cotyledons  of  Physostigma  with  petro- 
*^m  ether,  and  obtained  crystals  of  a  new  indifferent  substance 
^H**0  +  OH2,  which  he  called  Phytosterin.  It  is  closely  allied  to 
^olesterin,  but,  in  its  solution  in  chloroform,  devoid  of  rotatory  power 
^tid  melting  at  133°.  Cholesterin  melts  at  145°,  and  deviates,  in  its 
ethereal  solution,  the  ray  of  polarized  light  to  the  left.  Phytosterin  also 
^^^^rs  in  peas;  Hesse  suggests  that  the  crystallized  appearance  of 
^kaloids  as  prepared  by  former  observers  was  perhaps  due  to 
Plytosterin. 

From  the  cotyledons  per  ae,  cold  water  extracts  mucilage,  pi-ecipit- 
^We  by  neutral  acetate  of  lead.  The  watery  infusion  contains  also 
^Ibumin,  which  may  be  coagulated  by  heat  or  by  alcohol.  The  infusion 
^  colourless,  does  not  redden  litmus,  nor  does  it  contain  sugar  in  ap- 

JlJcbig's  AnnaUn  der  Chem.  u.  Pharm,  March  1867,  149. 

*^  (1864)  115.  »  Camples  Bendtu,  Ix.  (1866)  1194. 

*/t«i.  141  (1867)  82;  Cfhem,  News,  22  *0p.  cU.  chap.  2. 
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preciable  proportion ;  a  few  drops  of  solution  ot  potash  cause  it  to 
assume  an  orange  colour.  An  infusion  of  the  shell  of  the  seed  is  already 
of  this  colour,  but  the  tint  is  intensified  by  caustic  alkali. 

The  cotyledons  yield  to  boiling  ether  i  to  J  per  cent,  of  fatty  oil, 
and  after  exhaustion  by  ether  and  alcohol,  afford  to  cold  water  12  per 
cent,  of  albuminous  and  mucilaginous  constituents.  The  proportion  of 
starch  according  to  Teich^  amounts  to  48  per  cent.,  the  alDuminous 
matter  to  23  per  cent.  The  entire  seed  furnishes  3  per  cent  of  ash, 
chiefly  phosphate  of  potash.  These  constituents  do  not  widely  differ 
in  proportion  from  those  found  in  the  common  bean,  which  yields  23  to 
25  per  cent,  of  albuminous  matters,  and  82  to  38  per  cent,  of  starch, 
besides  1  to  3  per  cent,  of  oil. 

The  shells  of  Calabar  bean  are  stated  by  Fraser  to  be  by  no  means 
devoid  of  active  principle. 

y^  asserts  that  if  to  a  solution  of  eserine,  a  little  potash,  lime,  or 
carbonate  of  sodium  be  added,  there  is  developed  a  red  colour  whieh 
rapidly  increases  in  intensity.  This  colour  is  transient,  passing  into 
yellow,  green  and  blue.  If  chloroform  is  shaken  with  such  coloured 
solution,  it  takes  up  the  colour;  ether  on  the  other  hand  remains 
uncoloured. 

Uses — Calabar  has  been  hitherto  chiefly  employed  as  an  ophthal- 
mic medicine,  for  the  purpose  of  contracting  the  pupil.  It  has  however 
been  occasionally  admmistered  in  tetanus  and  in  neuralgic,  rheumatic; 
and  other  diseases. 

Adulteration — Other  seeds  are  sometimes  fraudulently  mixed  with 
Calabar  beans.  We  have  noticed  in  particular  those  of  a  Miumna  amf 
of  the  Oil  Palm,  ElxBia  guineenms  Jacq.  The  slightest  examination 
suffices  for  their  detection. 


KINO. 

Kin^,  Oxim  Kino,  Ea$t  Indian  Kino ;  F.  and  Q.  Kino. 

Botanical  Origin — Pierocarpua  Maraupium  Roxb.,  a  haDdsome 
tree  40  to  80  feet  high,  frequent  in  the  central  and  southern  parts  of  the 
Indian  Peninsula  and  also  in  Ceylon,  and  aflTording  a  valuaole  timber. 
In  the  Government  forests  of  the  Madras  Presidency,  it  is  one  of  the 
reserved  trees,  the  felling  of  which  is  placed  under  restrictions. 

Pt,  indicus  Willd.,  a  tree  of  Southern  India,  the  Malayan  Pcninsol* 
and  the  Indian  and  Philippine  Islands,  is  capable  of  vielding  kino,tDd 
is  the  source  of  the  small  supplies  of  that  drug  that  were  formerly 
shipped  from  Moulmein. 

Several  other  plants  afford  substances  bearing  the  name  of  /T/w^' 
which  will  bo  noticed  at  the  conclusion  of  the  present  article. 

History — Tlie  introduction  of  kino  into  European  medicine  is  i^ 
to  Fothergill,  an  eminent  physician  and  patron  of  economic  botany  of 
the  last  century.     The  drug  which  Fothergill  examined  was  brought 

^Chenu»ch€  Unter^^uchuriff  d^  Calabar-  matters  with  reference  to  TW^A'a  •aal^ 
bohne,  —  TnauguraUclirift.  St.  Petersburg,  which  provetl  thu  kernel*  toooDtaiaS'^ 
lt>(>7.       We    calculate     U»o    albuminous        per  cent,  of  nitrogen. 
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from  the  river  Gambia  in  West  Africa  us  a  rare  sort  of  Dragon's  Blood, 
and  was  described  by  him  in  1757*  under  the  name  of  Oummi  rubrum 
astringens  Oarahiense,  It  had  been  noticed  at  least  twenty  years  before 
as  a  production  of  the  Gambia,  by  Moore,  factor  to  the  Royal  African 
Company,  who  says  that  the  tree  yielding  it  is  called  in  the  Mandingo 
language  Kano*  Specimens  of  tnis  tree  were  sent  to  England  in  1805 
by  the  celebrated  traveller  Mungo  Park,  and  recognized  some  years 
later  as  identical  with  the  Pterocarpus  erinaceua  of  Poiret. 

It  seems  probable  that  African  kino  continued  to  reach  England  for 
some  years,  for  we  find  "  Oummi  rubrum.  astinngens  "  regularly  valued 
in  the  stock  of  a  London  druggist'  from  1776  to  1792. 

Duncan  in  the  Edinburgh  Dispenaatoin/  of  1803,  while  asserting  that 

**kijio  is  brouglU  to  us  from  Afrka^Sidmits  that  some,  not  distinguishable 

from  it,  is  imported  from  Jamaica.     In  a  later  edition  of  the  same  work 

(1811),  he  says  that  the  African  drug  is  no  longer  to  be  met  with,  and 

alludes  to  its  place  being  supplied  by  other  kinds,  as  that  of  Jamaica, 

that  imported  by  the  East  India  Company,  and  that  of  New  South  Wales 

derived  from  Eucalyptus  reainifera  Sm.    It  will  thus  be  seen  that  at  the 

commencement  of  the  present  century  several  substances,  produced  in 

widely  distant  regions,  bore  the  name  of  Kino..    That  however  which  was 

prmcipally  used  in  the  place  of  the  old  African  drug,  was  East  Indian 

Kino,  the  botanical  origin  of  which  was  shown  by  Wight  and  by  Royle* 

(1844-46)  to  be  Pterocarpus  Mar&upium  Roxb., — a  tree  which,  curiously 

enough,  is  closelv  allied  to  the  kino  tree  of  Tropical  Africa. 

This  is  the  drug  which  is  recognized  as  legitimate  kino  in  all  the 
principal  pharmacopoeias  of  Europe.  It  appears  to  have  been  first  pre- 
pared for  the  European  market  in  the  early  part  of  the  present  century, 
on  a  plantation  of  the  East  India  Company  called  Anjarakandy,  a  few 
miles  from  Tellicherry  on  the  Malabar  Coast ;  but  as  we  learn  from  our 
friend  Dr.  Cleghom,  it  was  not  grown  there  but  on  the  ghats  a  shoi-t 
distance  inland. 

Extraction — Kino  is  the  juice  of  the  tree,  dried  without  artificial 
Wt.^  As  it  exudes,  it  has  the  appearance  of  red  currant  jelly,  but 
hardens  in  a  few  hours  after  exposure  to  the  air.  In  the  Government 
forests  of  the  Malabar  Coast  whence  the  supplies  are  obtained,  permis- 
sion to  collect  the  drug  is  granted  on  payment  of  a  small  fee,  and  on 
^e  understanding  that  the  tapping  is  performed  skilfully  and  without 
^amage  to  the  timber.  The  method  pursued  is  this  : — A  perpendicular 
incision  with  lateral  ones  leading  into  it,  is  made  in  the  trunk,  at  the 
foot  of  which  is  placed  a  vessel  to  receive  the  outflowing  juice.  This 
juice  soon  thickens,  and  when  sufiiciently  dried  by  exposure  to  the  sun 
*^i  air,  is  packed  into  wooden  boxes  for  exportation. 

Description — Malabar  kino®  consists  of  dark,  blackish-red,  angular 

I  Medical  0h9ervatwH$  and  Inquiries,  i.  *  Pfiarm,  Journ.  v.  (1846)495. 

'^'57)  SM.  *  Cleghorn,  Forests  and  Gardens  of  South 

^  Travels  Into  the  Inland  Parts  of  Africa,  India,  1861.    13.— Also  from  information 

i^yFnncii  Moore,  Ixmd.  1737.  pp.  160.  200.  communicated  by  him  orally. 

*"^.  •  Our  sample  obtained  from  Ft.  Mnrsu- 

,  '  J.  Gnmey  Beran,  Plongh  Court,  Lom-  pium  Roxb.  on  the  Sigiir  Ghat,  Feb.  1868, 

^Street. — ^The  drag  was  priced  in  1787  was    kindly    submitted    to    us    by    Mr. 

^  b?ing  cost  16f.|  and  in  1790-92,  2U  Mclvor  of  Ootacamund.— We  find  it  to 

P«r  lb.  agree  with  commercial  East  Indian  Kino. 
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fragments  rarely  larger  than  a  pea,  easily  splitting  into  still  smaller' 
pieces,  which  are  seen  to  be  perfectly  transparent^  of  a  bright  garnet 
hue,  and  amoiphou.s  nnder  the  microscope.  In  cold  water  they  sink,  but^ 
partially  dissolve  by  agitation, forming  a  solution  of  very  astringent  tast^,^ 
and  a  pale  tlocky  residue.  The  latter  is  taken  up  when  the  liquid  is 
made  to  boil,  and  deposited  on  cooling  in  a  more  voluminous  form. 
Kino  dissolves  almost  entirely  in  spirit  of  wine  (838),  affording  & 
dark  reddish  solution,  acid  to  litmus  paper,  wliich  by  long  keeping 
sometimes  assumes  a  gelatinous  condition.  It  is  readily  soluble  in 
solution  of  caustic  alkali,  and  to  a  large  extent  in  a  saturated  solution 
of  susrar. 


sly 
mefl 


Chemical    Composition — Cold  water  forms  with  kino  a  reddish 
solution,  whicli  is  at  first  not  altered  if  a  fragment  of  ferrous  sulphate  19 
added.    But  a  violet  colour  is  produced  as  soon  as  the  liquid  is  cautiously^ 
neutralized.     This  can  be  done  by  dUuting  it  with  common  water  (con-^ 
taining  bicarbonate  of  calcium)  or  by  adding  a  drop  of  solution  of  acetat 
of  pottissiunL     Yet  the  fact  of  kino  developing  an  intense  violet  coloui 
in  presence  of  a  protosalt  of  iron,  may  most  evidently  be  shown  bj 
shaking  it  with  water,  and  iron  reduced  by  hydrogen.     The  filtered 
liquid  is  of  a  brilliant  violet,  and  may  be  evaporated  at  100^  withont 
turning  green  ;  the  dried  residue  even  again  forms  a  violet  solution  with^ 
water.    By  long  keeping  the  violet  liquid  gelatinizes.    It  is  decolorized™ 
by  acids,  and  turns  red  on  addition  of  an  alkali,  whether  caustic  or" 
bicarbonated.      Catechu,  as  well   as    crystallized    catechin,  show  the 
same  behaviour,  but  these  solutions  quickly  turn  green  on  exposure 
to  air. 

Solutions  of  acids,  of  metallic  sa!ts»  or  of  chromates  produce  copiousJ" 
precipitates  in  an  aqueous  solution  of  kino.     Ferric  chloride  forms 
(lirty  green  precipitate,  and  is  at  the  same  time  reduced  to  a  ferrous  salt  j 
Dilute  mineral  acids  or  alkalis  do  not  occasion  any  decided  change 
colour,  hut  the  fonner  give  rise  to  liglit  brownish -red  precipitates 
Kivo-tmiiiic  Arid.     By  iioiling  for  some  time  an  aqueous  solution 
kinno-tannic  acid,  a  red  precipitate,  Kiijo-reti,  is  separate<l. 

Kino  in  its  general  behaviour  is  closely  allied  to  Pegu  catechu,  an^ 
yields  by  similar  treatment  the  same  products,  that  is  to  say,  it  affor  ~ 
Pi/rocatechhi  when  submitted  to  dry  distillation,  and  Protocaleclnt  < 
Acid  t<:)gether  with  Pkhroylaein  when  melted  with  caustic  soda 
potash.  

Yet  in  catechu  the  tannic  acid  is  accompanied  by  a  considem1»-^ 
amount  of  catechin,  which  may  be  removed  directly  by  exhaustion  wi'^K^ 
ether.  Kino,  on  the  other  hand,  pelds  to  ether  ouly  a  minute  p^rcenta^g' 
of  a  substance,  whose  scaly  crystals  display  under  the  microscope  t5^^' 
character  of  Pprtcatiu'h  in,  rather  than  that  of  eatechin,  which  eiystallii^*^ 
in  prisms.  The  crystals  extracted  from  kino  dissolve  freely  in  cold  wat-^^' 
which  is  not  the  rase  with  eatechin,  and  this  solution  assumas  a  fio^ 
green  if  a  very  dilute  solution  of  ferric  chloride  is  added,  and  tur 
red  on  addition  of  an  alkalL  This  is  the  behaviour  of  cateclun 
well  as  of  pyrocatechin  ;  but  the  difference  in  solubility  speaks 
favour  of  t!ie  crystals  afforded  by  kino  being  pyrocatechin  rather  thAO 
ca  tech  in. 

We  thought  pyrocatechin  must  also  occur  in  the  mother-plant  of 
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kino,  but  this  does  not  prove  to  be  the  case,  no  indication  of  its  presence 
being  perceptible  either  in  the  fresh  bark  or  wood/ 

Etti  (1878)  extracted  from  kino  colourless  prisms  of  Kindin  by 
boiling  the  drug  with  twice  its  weight  of  hydrochloric  acid,  about  103 
sp.  gr.  On  cooling,  kino-red  separates,  very  little  of  it  remaining  in 
solution  together  with  kinoin.  The  latter  is  extracted  by  exhausting 
the  liquid  with  ether,  which  by  evaporation  affords  crystals  of  kinoXn. 
They  should  be  re-ciystallized  from  boiling  water ;  they  agree  with  the 
formula  C**ff  *0',  which  is  to  be  regarded  as  that  of  a  methylated  gallic 
ether  of  pyrocatechin,  viz,  (7R'  (OCH')  (yWO\ 

Kinoin  by  heating  it  to  130"*  C.  gives  off  water  and  turns  red: 

2  a^H^O**  =  OIT  .  (y^E^O^ 

The  latter  product  is  an  amorphous  mass  agreeing  with  kino-red;  by  heat- 
ing it  at  160-170°  it  again  loses  water,  thus  affording  another  anhydride. 

Etti  succeeded  in  preparing  methyl  ic  chloride,  pyrocatechin  C*H*(0H)2, 
as  well  as  gallic  acid  C^H*0^  by  decomposing  kinoin. 

We  have  prepared  kinoin  from  Australian  kino  (seepage  198),  but 
failed  in  obtaining  it  from  Malabar  kino,  which  however  Etti  states  to 
have  used.     Kino  affords  about  1§  per  cent  of  kinoin. 

The  solutions  of  kinoin  turn  red  on  addition  of  ferric  salts. 

Commercial  kino  yielded  us  1*3  per  cent  of  ash. 

Commerce — The  quantity  of  true  kino  collected  in  the  Madras 
forests  is  comparatively  small,  probably  not  exceeding  a  ton  or  two 
annually.     The  drug  is  often  shipped  from  Cochin. 

Uses — Kino  is  administered  as  an  astringent.  It  is  said  to  be  used 
in  the  manufacture  of  wines,  and  it  might  be  employed  if  cheap  enough 
iQ  tanning  and  dyeing. 

Other  sorts  of  Kino. 

1.  Butea  KtnOy  Butea  Gum,  Bengal  Kino,  Palas  or  Pukis  Kino, 
^m  of  the  Palas  or  Dhdk  Tree. 

This  is  an  exudation  from  Bntea  frondosa  Roxb.  (Leguminosce),  a 
^ree  of  India  and  Burma,  well  known  under  the  name  oi  Polos  or  DhaJc, 
^  conspicuous  for  its  splendid,  large,  orange,  papilionaceous  flowers.* 
•^rding  to  Roxburgh  it  flows  during  the  hot  season  from  natural 
figures  or  from  wounds  made  in  the  bark,  as  a  red  juice  which  soon 
Wlens  into  a  ruby-coloured,  brittle,  astringent  gum. 

Authentic  specimens  of  this  kino  have  been  placed  at  our  disposal 
b  Mr.  Moodeen  Sheriff  of  Madras  and  by  Dr.  J.  Newton  of  Bellary. 
^at  received  from  the  first-named  gentleman  consists  of  flattish,  angular 
fnjgments  (the  largest  about  §  an  inch  across)  and  small  drops  or  tears 
^f  a  very  dark,  ruby-coloured  gum,  which  when  held  to  the  light  is  seen 
^  be  perfectly  transparent.  The  flat  pieces  have  been  mostly  dried  on 
^^ve3,  an  impression  of  the  veins  of  which  they  retain  on  one  side, 

'  We  have  to  thank  Mr.  Broughton,  late  pyrocatechin  bjr  the  tests  which  he  found 

f  the  Cinchona  Plantations,  Ootacamund,  to  render  it  easily  evident  in  dry  kino. 

^^  determining  this  point.    In  tiie  bark  '  See  Nees  von  Esenbeck,  PtatUce  medi- 

^W  laturated  with  fraah  li(|nid  kino,  he  cincUes,  Diisseldorf,  iii.  (1833)  tab.  79. 
utterly  (ailed  to  obtain  any  indication  of 
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while  the  other  is  smooth  and  shining*  The  suhstauce  has  a  pure] 
astringent  taste,  but  no  odour.  It  yielded  us  1*8  per  cent  of  ash  and' 
contained  13\5  per  cent,  of  water.  Kther  renioves  froiii  it  a  sma'* 
quantity  of  j)^roi.'(ftoAm.  Boiling  alcohol  diiisolves  this  kino  to  the 
extent  of  46  per  cent. ;  the  solution  which  is  but  little  coloured,  pr 
duces  an  abundant  greyish -green  precipitate  with  perchloride  of  iroHtl 
and  a  white  one  with  acetate  of  lead.  It  may  be  hence  inferred  that  ft 
tannic  acid,  probably  kino-tannic  acid,  constitutes  about  half  the  weighty 
of  the  drug,,  the  remainder  of  which  is  formed  of  a  soluble  mucilaginous^ 
ibstance  which  we  have  not  isolated  in  a  state  of  purity.  By  submit- 
the  Butea  kino  of  Mr,  Moodeen  SherilT  to  dry  distillation  we 
obtained  pyrocatechin. 

The  sample  from  Dr,  Newton  is  wholly  in  transparent  drops  am 
stalactitic  pieces,  considerably  paler  than  that  just  described,  but  of  ih 
same  beautiful  ruby  tint.     The  fragments  dissohc  freely  and  almost 
completely  in  cold  water,  the  solution  being  neutral  and  exhibiting  the 
same  reactions  as  the  former  sample, 

Butea  kino,  which  in  India  is  used  in  the  place  of  Malabar  kino,  was 
long  confounded  with  the  latter  by  European  pharmacologists,  though 
the  Indian  names  of  the  two  substances  are  quite  different.  It  is  not 
obtained  exclusively  frt>m  B,  fnmdimi,  the  allied  5,  sujieviKi  Roxb, 
and  B.  imrvijiora  Roxh,  affording  a  similar  exudation. 

2.  Africa ti  or  Gitmbia  A'/jio— Of  this  substanct-^  we  have  a  specini 
collected  by  DanielP  in  the  very  locality  whence  it  w^as  obtiuned  b; 
Moore  in  1733  (see  p,  195),  and  by  Park  at  the  coturaencement  of  thi 
present  century.     Tlie  tree  yielding  it,  which  still  bears  the  Mandi 
name  Kuno,  and  grows  to  a  height  uf  4U  to  50  feet,  is  Pterocarpm 
eri/KU'cu-^  Poire t,  a  native  of  Tro|iical  Western  Africa  from  Senegambia 
to  Angola.     The  juices  exude  naturally  from  crevices  in  the  bark,  but 
much  more  plentifully  by  incisions  ;  it  soon  coagulates,  becoming  deep 
blood-red  and  remarkably  brittle.     That  in  our  possession  is  in  ve^ 
small,  shining^  angular   fragments,  which    in   a   proper   light  appeaf! 
transparent  and  of  a  dee]>  ruby  colour.     In  solubility  and  chemical 
chamctei*s,  w^e  can  trace  no  ditierence  between  it  and  the  kino  of  tli0 
allied  Pt  Afar»upiUin  Roxb,     This  kino  does  not  now  find  its  way 
Kngland  as  a  regular  article  of  trade.     From  the  statement  of  We 
witsch,  it  appears  that  the  Portuguese  of  Angola  employ  it  under  tli 
name  of  Sungue  de  Drago} 

3.  ^1  Nstraliav,  Satan  tf  Bay,  or  Enea/i/ptus  Khio, — For  some  ye* 
past,  the  LrLJudon  drug  market  has  been  supplied  %vith   consideral 
quantities  of  kino  from  Australia;  in  fact  at  one  period  this  kino  ^ 
the  only  sort  to  be  purchased. 

As  it  is  the  produce  of  numerous  species  of  Eucalypiiis^  it  is 
surprising  that  it  presents  considerable  divemty  of  ap|»earance.  *B-^ 
better  qualities  closely  agree  with  Ptcrocarpus  kino.  They  are  in  d^-^^ 
reddish  brown  masses  or  grains,  which  when  in  thin  fi^agments  are  s^^^-* 
to  be  transparent,  of  a  garnet  i*ed  hue  and  quite  amorphous.  The  bi*^^ 
anee  is  mostly  collected  by  the  sawyers  and  wood-splitters.  It 
und  within  the  trunks  of  trees  of  aU  sizes,  in  tiattened  cavities 

^  See  hi*  pftper  On  the  Kino  Trtf  «/"  Wui  ^  Macirirnse  Iir(^^/tu  mtdkinatsd^AvgdM, 

J/rka,  Pltnrtit,  Jmm,  xiv,  (J 865)  65,  Lieboo,  11*62,  37. 
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the  otherwise  solid  wood  which  are  often  parallel  to  the  annual  rings. 
In  such  place  the  kino,  which  is  at  first  a  viscid  liquid,  becomes  inspis- 
sated and  subsequently  hard  and  brittle.  It  may  also  be  obtained  in 
a  liquid  state  by  incisions  in  the  stems  of  growing  trees :  such  liquid 
kino  has  occasionally  been  brought  into  the  London  market ;  it  is  a 
viscid  treacle-like  fluid,  yielding  by  evaporation  about  35  per  cent,  of 
solid  kino.* 

Authentic  specimens  of  the  kino  of  16  species  of  Eucal'mtua  sent 
from  Australia  by  F.  von  Miiller,  have  been  examined  by  Wiesner  of  ' 
Vienna.*  He  found  the  drug  to  be  in  most  cases  readily  soluble  in 
water  or  in  spirit  of  wine,  the  solution  being  of  a  very  astringent  taste. 
The  solution  gave  with  sulphuric  acid  a  pale  red,  flocculent  precipitate 
of  Kino-tannic  Acid;  with  perchloride  of  iron  (as  in  common  kino)  a 
dusky  greenish  precipitate, — except  in  the  case  of  the  kino  o(E,  ohliqua 
L'H^r.  (Stringy-bark  Tree),  the  solution  of  which  was  coloured  dark 
violet. 

Wiesner  further  states,  that  Eucalyptus  kino  affords  a  little 
Coiechin*  and  Pyrocatechi/n,  It  contains  no  pectinous  matter,  but 
in  some  varieties  a  gum  like  that  of  Acacia.  In  one  sort,  the  kino 
of  E.  gigantea  Hook.,*  gum  is  so  abundant  that  the  drug  is  nearly 
insoluble  in  spirit  of  wine. 

By  Etti'sprocess,  as  given  at  page  197,  we  obtained  kinol'n  from  an 
Australian  Kino,  which  contained  numerous  fragments  of  the  wood. 
We  noticed  that  both  Australian  and  Malabar  kino  emitted  a  some- 
wliat  balsamic  odour,  when  they  were  treated  with  hydrochloric 
add. 

From  this  examination,  it  is  evident  that  the  better  varieties  of  Euca* 
lyptus  kino,  such  for  instance  as  those  derived  from  E.  rostrata, 
odilecht  {Red  or  White  Gum,  or  Flooded  Oum  of  the  colonists),  JJ. 
wryrnbosa  Sm.  {Blood-ivood)  and  E,  citriodora  Hook.,  possess  the  pro- 
perties of  Pterocarpus  kino  and  might  with  no  disadvantage  be  substi- 
tuted for  it. 

LIGNUM    PTEROCARPI. 

^^um  Santalinum  rubrum,  SantaluTa  rubrv/tn;  Bed  Sanders 
Wood,  Ruhy  Wood;  F.  Bois  de  Santal  rouge;  G.  Bothes  Sandd- 
holz,  Caliaiurholz, 

Botanical  Origin — Pterocarpus  santalinus  Linn.  fil. — A  small 
tree  not  often  exce^ing  ^  to  4  feet  in  girth,  and  20  to  25  feet  in  height; 
*t  is  closely  related  to  Pt,  Marsupium  Roxb.,  from  which  it  differs 
^Hiefly  in  having  broader  leaflets  always  in  threes.  It  is  a  native  of 
the  sontbem  part  of  the  Indian  Penmsula,  as  Canara,  Mysore,  Travan- 
^^  and  the  Coromandel  Coast,  but  also  occurs  in  Mindanao,  in  the 
^uthem  Philippines.  In  India  the  districts  in  which  the  wood  is  at 
present  chiefly  obtained  are  the  forests  of  ihe  southern  portion  of  the 

'  Victoria  Exhibitum,  1861. — Joron*  Re-  '  In  our  opinion  this  is  douHful. 

Port  on  Cbn  3.  p.  50.  ^Bentham  unites  this  species  to  jSl  obUqua 

^ »  Zeiisehrift  3e»  ikUrrekh.   ApMdctr-  L'H6r  {Flor.  Auatr.  iii.  204). 
^ereinet  ix.    (1871)  497;  Pharm,  Journ. 
\na   .*>.  1871.    102. 
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Kurnool  Hills,  Caddapah  and  North  Arcot  (W.  and  N.W.  of  Madras),! 
The  tree  is  now  being  raised  in  regular  plaQtations/ 

The  wood  is  a  staple  artiele  of  produce,  and  the  felling  of  the  treeal 
is  strictly  controlled  by  the  forest  iixspectoi^.     The  fine  trunk-wood  is] 
highly  valued  by  the   natives  for  pi  11  sirs  in   their  temples  and  other 
buildings,  as  well  as  for  turnery.     The  stamps  and  roots  are  expoitedj 
to  Europe  as  a  dye-stutf,  mostly  from  Madras. 

History — It  is  difficult  to  tell  whether  the  appellation  Red  Sandal- 
wood used  in  connexion  with  Yellow  and  White  Sandal- wood  by  some  < 
the  earlier  writers  on  drugs,  was  intended  to  indicate  the  inodorous  dye- 
wood  under  notice  or  the  aromatic  wood  of  a  species  of  Santalaya,     Yet 
when  Marco  Polo"  alludes  to  the  sandal- wood  imported  into  China,  and 
to   the  red  sandal  ("Cendal  i"en/ieir*)  whieli  grows  in  the   islarid  of  j 
Necuveran  (Nicolmr),  it  is  impossible  to  doubt  that  he  intended  by  thiaf 
latter  name  some  such  substiince  as  that  under  notice. 

Garcia  de  Orta,  who  wrote  at  Goa  in  the  middle  of  the  16th  century, 
clearly  distinguished  the  fragrant  sandal  of  Timor  from  the  red  inodorous 
wood  of  Tenasserim  and  the  Coromandel  Coast.  It  is  renmrkable  that 
the  wood  of  Pi.  santalinitB  is  distinguished  to  the  present  day  in  all  the 
languages  of  India  by  names  signifying  reel-coloured  8anchd'ivood,thougltk 
it  has  none  whatever  of  the  peculiarities  of  the  odorous  wood  cif 
Santalu/tn.  Red  Sanders  Wood  was  formerly  supposed  to  possess  medi- 
cinal powers :  these  are  now  disregarded,  and  it  is  retained  in  use  oaly 
as  a  colouring  agent 

During  the  middle  ages,  it  was  used  as  well  as  alkanot  for  eulinaty 
purposes,  such  as  the  colouring  of  sauces  and  other  articles  of  food. 
The  price  in  England  between  1326  and  1399  was  very  variable,  but 
on  an  average  exceeded  3s.  per  lb*  Many  entries  for  the  purchase  of 
Red  Sanders  along  with  spices  and  groceries,  occur  in  the  accounts  of 
the  Monastery  of  Durham,  A,D.  1530-34/ 

Description — The  wood  found  in  English  commerce  is  mostly  that 
of  the  lower  parts  of  the  stem  and  that  of  the  thickest  roots.  It 
appears  in  the  market  in  ponderous,  irrcguhir  logs,  rarel^^  exceeding  the 
thickness  of  a  man's  thigti  and  commonly  much  smaller,  3,  4  or  5  feet  id 
length;  they  are  without  bark  or  sap  wood,  and  are  externally  of  a  dark 
colour.  The  internal  wood  is  of  a  deep,  rich,  blood-red,  exhibiting  iii 
transverse  section  zones  of  a  lighter  tint,  and  taking  a  fine  polish. 

At  the  present  day,  druggists  generaUy  buy  the  wood  rasped  ini 
small  chi[is,  which  are  of  a  deep  reddish  brown  hue,  tasteless  and  nearly 
without  odour. 


ilo^^e 


'  [Beddome],  Report  of  iht  Comervaior 
of  Fort*U,  for  1869-70,  Madraa.  1870,  pp. 
3.  39.  123;  for  figure  of  the  tree,  see  Fhra 
Sylvatica  of  Soutfijern  India  of  the  same 
Author,  tab.  xiaL 

«  Kaathier*  Livre  de  Marco  Polo,  580— 
PL  indiciM  VViLld.  growa  m  the  »dJMeiit 
Andaman  Ishivls. 


'  Rogers,  Agrieutture  aiuf  Priced  ^ 
EngUiml,  1866,  i  631,  il  645,  Ac— T»*^ 
average  price  of  a  aheep  during  the  9*"*^ 

period  was  about  1^.  Off. 

*  Durham  I/ottsrhaUl  BqqI\  Sarteai^^  ~ 
1844, 215  J  also  Pcgge,  Pormt^CHr^,  LoihL 
l7Sa  p.  xw 


i 


LIGNUM   PTEROCARPI.  201 

coloured  small  pai*enchymatous  layers,  running  from  one  vascular 
bundle  to  another.  The  whole  tissue  is  finally  travei-sed  by  very  narrow 
medullary  rays,  which  are  scarcely  perceptible  to  the  unaided  eye. 
The  parenchymatous  cells  are  each  loaded  with  one  crystal  of  oxalate  of 
calcium,  which  are  so  large  that,  in  a  piece  of  the  wood  broken  longi- 
tudinally, they  may  be  distinguished  without  a  lens.  The  colouring 
matter  is  contained  especially  in  the  walls  of  the  vessels  and  the 
ligneous  ceUs. 

Chemical  Composition — Cold  water  or  fatty  oil  (almond  or  olive) 
abstracts  scarcely  anything  from  the  wood,  and  hot  water  but  very 
little.  On  the  other  hand,  ether,  spirit  of  wine,  alkaline  solutions,  or 
concentrated  acetic  acid,  readily  dissolves  out  the  colouring  matter. 
Essential  oils  of  bitter  almond  or  clove  take  up  a  good  deal  of  the  red 
substance;  that  of  turpentine  none  at  all.  This  resinoid  substance, 
termed  Santalic  Acid  or  Santalm^  is  said  to  form  microscopic  pris- 
matic crystals  of  a  fine  ruby  colour,  devoid  of  odour  and  taste,  fusing  at 
104°  C,  insoluble  in  water  but  neutralizing  alkalis  and  forming  with 
them  uncrystallizable  salts. 

Weidel  (1870)  exhausted  the  wood  with  boiling  water,  containing  a 
Uttle  potash,  and  obtained  by  means  of  hydrochloric  acid  a  red  preci- 
pitate, which  was  redissolved  in  boiling  alcohol  and  then  furnished 
cdoudess  crystals  of  Santcd,  C®H*0'.     They  are  devoid  of  odour  or 
taste,  not  soluble  in  water,  benzol,  chloroform,  bisulphide  of  carbon,  and 
but  sparingly  in  ether.     Santal  yields  with  potash  a  faintly  yellow 
Bolution  which  soon  turns  red  and  green.    The  wood  afforded  Weidel 
not  more  than  3  per  mille  of  santal. 

Cazeneuve  (1874)'  mixed  4  parts  of  the  wood  with  1  part  of  slaked 
lime,  and  exhausted  the  dried  powder  with  ether  containing  a  little 
alcohol  After  the  evaporation  of  the  ether,  a  small  amount  of  colour- 
less crystals  of  Pterocarpin  was  obtained,  which  were  purified  by  re- 
crystallization  from  boiling  alcohol.  They  melt  at  83°  C,  and  are 
abundantly  soluble  in  chlorofoim,  in  bisulphide  of  carbon,  very  little 
^^  cold  alcohol,  not  at  all  in  water.  Pterocarpin  agrees  with  the 
formula  C^ff ^'.  It  yields  a  red  solution  with  concentrated  sulphuric 
acid,  and  a  green  with  nitric  acid  1*4  sp.  gr.  By  submitting  it  to 
^Instructive  cSstillation  pyrocatechin  appears  to  be  formed. 

Franchimont  (1879)  assigns  the  formula  C^^H"0*  to  another  princi- 
ple of  Red  Sanders  Wood,  which  he  isolated  by  means  of  alcohol.  It 
^  an  amorphous  substance,  melting  at  105**.  By  extracting  the  wood 
J^ith  a  solution  of  carbonate  of  sodium,  Hagenbach  (1872)  obtained  a 
fluorescent  solution.  Red  Sanders  Wood  yielded  us  of  ash  only  OS 
P«r  cent. 

Commerce — In  the  official  year  18G9-70,  Red  Sanders  Wood  pro- 
^j'ced  to  the  Madras  Government  a  revenue  of  26,015  rupees  (£2,601). 
The  quantity  taken  from  the  forests  was  reported  as  1,161,799  lb. 

.  ^  CiineIin,CAtf?itu<ry,zvL  (1861)259;  the  taUney    p.     1434,     and     for  particulars: 

'<>naui4  auigned  to  lantalic  acid  (C"H^'K)*)  Cazeneuve,  Rechei'cfie  et  txtradion  des  oka- 

^PP^ari  to  be  doubtful    Weidel  in  propoa-  loldtSt  etc.  Paris,  1875.  66.  It  would  appear 

^%  the  formula  C^^H^^O^  points  out  that  that  the  author    obtained  about    4    per 

^  ^y  be  allied  to  alizarin,  C^^HH>^.  mUk  of  pterocarpin  from  the  wood. 
^  DkUonnaire  dt  Ckimie,  art.  San- 
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Uses^ — Red  Sanders  Wood  is  scarcely  employed  in  pharmacy  except 
tor  colouriug  the  Compound  Tiocture  of  Lavender;  but  it  has  numerous 
UKes  in  the  arts.  The  latter  applies  also  to  the  wood  of  PterQCU7*pus 
angoknms  DC,  which  is  largely  exported  from  tha  French  colony  of 
Gaboon  ;  ifc  is  the  *'  Santal  rouge  d'Afrique  of  the  French,"  or  Barwood  of 
the  English  commerce. 


BALSAMUM    TOI.UTANUM. 

Baham  of  Toht ;  F.  Btniine  de  Tolu ;  G.  Tolubal^mvi, 


Botanical  Origin— Mi/roxy!o7i  Toluifera  K  B  K.  {Tolui/era  Bid- 
aamum  Miller,  Myrospermum  tolulfhnun  A.  Rich.)/  an  elegant  and 
lofty  e%'ergreen  tree  with  a  straight  stem,  often  as  much  as  40  to  60 
feet  from  the  ground  to  the  first  branch.  It  is  a  native  of  Venezuela 
and  New  Granada, — probably  also  of  Ecuador  and  Brazil. 

History— The  fimt  published  account  of  Balsam  of  Tolu,  i«  that  of 
the  Spanish  physician  Monardes,  who  in  his  treatise  on  the  productions 
of  the  West  Indies,  w^hich  in  its  com[>Iete  form  first  appeared  at  Seville 
5n  157*,'  relates  how  the  early  exploiters  of  South  America  ob8er\'ed 
that  tlie  Indians  collected  this  drug  by  making  incisions  in  the  trunk 
of  the  tree.  Below  the  incisions  they  affixed  shells  of  a  yteculiar  black 
wax  to  receive  the  balsam,  which  being  collected  in  a  district  near  Car- 
tagena called  Tain,  took  its  name  from  that  place.  He  adds  that  it 
is  much  esteemed  Itoth  by  Indians  and  Spaniards,  that  the  latter  buy 
it  at  a  high  price,  and  that  they  have  lately  lirought  it  to  Spain, 
where  it  is  considered  to  be  as  good  as  the  famous  Balsam  of  Mecca. 

Francisco  Hernandez,  who  lived  in  1561-1577  in  Mexico,  stated  * 
that  the  balsam  of  the  pi-ovince  of  Tolu  was  thought  to  be  quite  as 
useful  as,  if  not  superior  t^),  "balsamum  indicum/'  i.e.  peruvianum. 

A  specimen  agi-eeing  with  this  description  was  given  t*i  Clu^iue  *  in 
1581  by  Morgan,  apothecary  to  Queen  Elizabeth,  but  the  drug  was 
certainly  not  common  till  a  much  later  period.  In  the  price-list  of 
drugs  of  the  city  of  Frankfort  of  1G69,  Balsam w^  tol^tantim  (sic) 
is  expi-essly  mentioned,*  but  there  can  be  but  little  doubt  that  Bal- 
samiim  Americaiiuni  resinoaum^  or  siccinn  or  durmn  as  occurring  in 
many  other  tarifis  of  the  17th  century,  printed  in  Germany,  was  also 
the  balsam  under  notice  j  ^  in  a  similar  list  emanating  from  the  city  of 
Basle  in  1646,"  we  noticed  B.  indicum  alb  am,  B.  j:t€ruvmnu7n  and 


i 


•  Fig.  to  Bentley  and  Trimeu*  Med, 
Plants,  part  23  (1877)  under  the  name  of 
Toiui/era  Baharnvm.  Thoueh  the  chajiga 
of  names  may  be  juatilied  l>y  the  strict 
rnJea  of  priority,  wc  arc  of  opiiiiou  that  at 
present  it  would  be  fraught  with  more  of 
inconvenience  than  advantage. — Afffrox^- 
/oft  jrunftafwm  Klotzach,  a  tree  stated  to 
grow  nearly  all  over  the  northoni  part  of 
South  AinericA,  is  referred  to  the  same 
apecica  by  Bentlcy  and  Trimen. 

•  Historia  df  las  cmaj*  qui  se  tra/fn  de 
nufstras  Jndiaa  occidmUtitn^  cap,  del  llal* 
aaino  de  Tolu, 

•  Kot*a  Ptaiitamtiit  animal,  ft  minerftl^ 
m^j^kanorftm.  Historia,  E«4i<9lio*a  •ditioat 
Konim,  1651.  fal.  t*X 


*  Kaotieon  etc  1605.  lib.  x.  fo].  30ft. 

*  Pharm,  Joum.  ri.  (1876)  102* 

*  Phuinmccutical  tariff  {*•  Taxa")  of  tin 
city  of  Wittenberg  16:^2  (in  the  Hamburg 
library). 

^  FhickigcT.Dotvm^nUzurOftcMrMedfr 
Phannacie,  HaUe,  1876.  49.  50.  $a  — 
Balsamnm  Ptrmrmnum  first  ocean  in  tb« 
tariff  of  the  city  of  Worma  of  I6OQ1-- 
DocumenO\  [k  39';  Ptuirm,  Jovm,  I.  r. 

^Contained  in  iho  Alfdicine  JVinjfn,  Iq  the 
library  of  the  Britiah  Muieiuu,  booad  to- 
gether in  one  volume  (^" ) .  They  ia<]|«d« 
Schweinfnrt  1614,  Bremen  1(^4,  Bads 
1647,  Rostock  1659,  Quedliobarg  im&, 
Fnmkfort  on  Main  1669  (quoted  aboire). 
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B.  sicmtni, — the  last  with  the  explaoator}^  words,  ''trockfwr  Balsam  in 
(kr  Kilrbsen'  (i.e,  in  gourds),  meatiing  probably  balsam  of  Tolu. 

As  to  the  tree,  of  which  Monardes  iigtired  a  brokeu  pod,  leaflets  of 
it,  marked  1758,  exist  in  Sloaiies  herbarium.  Humboldt  and  Bonplund 
saw  it  in  several  places  in  New  Granada  during  theii'  travels  (1790" 
1804),  but  succeeded  only  in  gathering  a  few  leaves.  Among  recent 
collectors,  Warszewicz,  Triana,  Sutton  Hayes,  and  Seeniann  were 
successful  only  in  obtaining  leaves.  Weir  in  1863  was  more  happ}'^ 
for  by  causing  a  large  tree  of  nearly  2  feet  diameter  to  be  felled, 
he  procured  good  herbarium  Bpecimens  including  pods,  but  no  flowers. 
Owing  to  this  tree  having  been  much  wounded  for  balsam,  its  foliage 
and  fruits  were  singularly  small  and  stunted,  and  its  branches  over- 
grown with  lichens. 

That  which  botanists  had  failed  to  do,  has  been  accomplished  by  an 
ornithologist,  Mr.  Anton  Qoering,  who,  travelling  in  Venezuela  to  col- 
lect birds  and  insects,  made  it  a  special  object,  at  the  urgent  request  of 
one  of  us  (H.),  to  procure  complete  specimens  of  the  Balsam  uf  Tolu 
tree.  By  dint  of  much  perseverance  and  by  watching  for  the  i>roper 
season,  Mr,  Goering  obtained  in  December  1868  excellent  floweriug 
wpeciniens  and  young  fniits,  and  subsequently  mature  seeds  from  which 
plant?)  have  been  raised  in  England,  Ceylon  and  Java. 

extraction — The  most  authentic  information  we  possess  on  this 
abject  is  derived  from  Mr.  John  Weir,  plant  collector  to  the  Royal 
Horticultural  Society  of  London,  who  w^hen  about  to  undertake  a 
journey  to  New  Granada  in  1863,  received  instructions  to  visit  the 
locality  producing  Balsam  of  Tolu.  After  encountering  consideral)le 
difficulties,  Mr,  Weir  succeeded  in  observing  the  manner  of  collecting , 
the  balsam  in  the  forest  near  Plato,  on  the  right  bank  of  the  Mag- 
dalena.     Mr.  Weirs  information^  may  be  thus  summarized: — 

The  balsam  tree  has  an  average  height  of  70  feet  with  a  straight 
trunk,  generally  rising  to  a  height  of  40  feet  before  it  branches.  The 
balsam  is  collected  by  cutting  in  the  bark  two  deep  sloping  notches, 
meeting  at  their  lower  ends  in  a  sharp  angle.  Below  this  V-shaped 
cut,  the  bark  and  wood  is  a  little  hollowed  out,  and  a  calabash  of  the 
size  and  shape  of  a  deep  tea-cup  is  fixed.  This  arrangement  is  repeated, 
so  that  as  many  as  twenty  calabashes  may  be  seen  on  various  parts  of 
the  same  trunk.  When  the  lower  part  has  been  too  much  wounded  to 
give  space  for  any  fresh  inciiiions,  a  rude  scaffold  is  sometimes  erected, 
and  a  new  series  of  notches  made  higher  up.  The  balsam-gatherer  goes 
from  time  to  time  round  the  trees  with  a  pair  of  bags  of  hide,  slung 
over  the  back  of  a  donkey,  and  em jj ties  into  them  the  contents  of 
the  calabcushes.  In  these  bags  the  balsam  is  sent  down  to  the  ports 
where  it  is  transferred  to  the  cylindrical  tins  in  which  it  reaches 
Europe.  The  bleeding  of  the  trees  goes  on  for  at  least  eight  months  of 
the  year,  causing  them  ultimately  to  become  much  exhausted,  and  thin 
irt  foliage. 

In  some  districts,  as  we  learn  from  another  traveller,  it  la  customary 
to  let  the  balsam  flow  down  the  trunk  inti3  a  receptacle  at  its  base,! 
formed  of  the  large  leaf  of  a  species  of  Ctftathea. 

From  the  observations  of  Mr.  Weir,  it  appears  that  the  balsam  treo 

^  jQum.  qfthe  /?.  B^n-t,  8oe,t  May  1864;  Pharm,  Jaurn,  vi.  (1865)  60* 
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i^  plentiful I3''  scattered  tlirongbout  the  Montafia  arourul  Plato  and  other 
small  ports  on  the  right  bank  of  tlm  Magdalciuu  He  states  that  he 
saw  at  least  1,500  llx  of  the  drug  on  its  way  for  exportatiun.  From 
another  source,  we  know  that  it  is  largely  collected  in  the  valley  of  the 
Siou,  and  in  the  forests  lying  between  that  river  and  Cauca.  None  is 
collected  in  Venezuela. 

Description— Balsam  of  Toln  freshly  imjiorted  is  a  light  brown, 
f>loW"flo\ving  resin,  soft  enough  to  bo  impressible  with  the  finger,  but 
viscid  on  the  surface/  By  keeping,  it  gradually  hardens  so  as  to  be 
brittle  in  cold  weather,  but  it  is  easily  softened  by  the  warmth  of  the 
hand.  Thin  layers  show  it  to  be  quite  transparent  and  of  a  yellowish 
brown  hue.  It  has  a  very  agreeable  and  delicate  odour,  suggestive  of 
benzoin  or  vanilla,  especially  perceptible  when  the  resin  is  warmed,  or 
when  its  solution  in  spirit  is  allowed  to  evaporate  on  paper.  Its  taste 
is  slightly  aromatic  with  a  barely  perceptible  acidity,  though  its 
alcoholic  solution  decidedly  reddens  litinns. 

In  very  old  specimens,  such  as  those  which  during  the  last  century 
reached  Europe  in  little  calaliasbes  '^  of  the  size  and  shaije  of  an 
orange,  the  balsam  is  brittle  and  pulvx^ruleut,  and  exhibits  when  broken 
a  spai'kliug,  crystalline  surface.  This  old  balsam  is  of  a  fine  deep 
amber  tint  and  superior  fragrance. 

When  Balsam  of  Tolu  is  pressed  between  two  waiined  plates  of  glass 
so  as  to  obtain  it  in  a  thin  even  layer,  and  then  examined  with  a  lens, 
it  exhibits  an  abundance  of  crystals  of  cinnamic  acid.  Balsam  of  Tolu 
dissolves  easily  and  completely  in  glacial  acetic  acid,  acetone,  alcohol, 
chloroform  or  solution  of  caustic  potash ;  it  is  less  soluble  in  ether, 
scarcely  at  all  in  volatile  oils,  and  not  in  benzol  or  bisulphide  of  carbon. 
The  solution  in  acetone  is  devoid  of  rotatory  power  in  polarized  light. 

Chemical  Composition — The  bfilsam  coosists  partly  of  an 
amorpfwus  rmhi,  not  soluble  in  bisulphide  of  carbon,  which  is  supposed 
to  be  the  same  as  the  dark  resin  precipitated  by  the  bisulphide  from 
balsam  of  Peru.  Scharling  (1856)  assigned  the  formula  C"H  0*  to  that 
jmrb  of  tlie  balsam  which  is  soluble  in  potash. 

If  Tolu  balsam  is  boiled  witli  water,  it  yields  to  it  cinnamic  and 
benzoic  acid,  which  we  have  (1877)  perfectly  succeeded  in  separating  by 
repeated  recrystallization  from  water ;  we  have  before  us  gtjod  speci- 
mens of  either,  showing  not  only  ditlerent  melting  points  (133"*  C.  and 
1 2r  C),  but  as  to  our  crystals  of  benzoic  acid,  isolated  from  the  balsam 
as  stated  above,  we  find  that  they  also  do  vol  evolve  Vjitter  almond  oil 
when  mixed  with  sulphuric  acid  and  chromate  of  potassium.  The  acids 
may  alaobe  removed  by  boiling  bisulphide  of  carVjon. 

Busse  ^  showed  that  hai^ifilc  cthei-s  of  both  benzoic  and  cinnamic 
acid  are  also  constituents  of  the  balsam,  the  cinnamate  of  benzyl  being 
present  in  larger  quantity. 

Upon  distilling  the  balsam  with  water,  it  affords  1  per  cent,  of 
Tvlene,  C^'W\  boiling  at  about  170'  C.  This  liquid  rapidly  al^sorbs 
oxygen  from  the  air.     By  destructive  distillation,  the  balsam  afibrds  the 


*  I  liave  wjen  it  imported  very  fluid  into 
London   by  way    of    New    York.— Sept. 


'  The  go«rdi?,  *'  Kiirbjicn/'  of  th«  li»t  of 
Hafllc  of  1647. 

*  Brrkhie  der  Dtulach^.H  Ckrmtehen  <?f*- 
wlMio/t,  187*5.  833. 
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same  substances  as  those  obtainable  from  balsam  of  Peru,  among  which 
Phenol  and  Styrol  have  been  observed. 

Commerce — The  balsam  is  exported  from  New  Granada,  packed  in 
C34indrical  tins  holding  about  10  lb.  each.  The  quantity  shipped  from 
Santa  Marta  in  1870  was  2,002  lb. ;  in  1871,  2,183  lb. ;  in  1872, 
1,206  lb.  In  1876  from  the  port  of  Savanilla  27,180  kilogrammes  are 
stated  to  have  been  exported. 

Uses — Balsam  of  Tolu  has  no  impoi-tant  medicinal  properties.  It 
is  chiefly  used  as  an  ingredient  in  a  pleasant-tasting  syrup  and  in 
lozenges. 

Adulteration — We  have  twice  met  with  spurious  Balsam  of  Tolu, 
but  in  neither  instance  did  the  fraudulent  drug  bear  any  great  resem- 
blance to  the  genuine. 

Colophony,  which  might  be  mixed  with  the  balsam,  can  be  detected 
by  warm  bisulphide  of  carbon  which  dissolves  it,  but  removes  from  the 
pure  drug  almost  exclusively  cinnamic  and  benzoic  acid. 


BALSAMUM   PERUVIANUM. 

Bakam  uviindicum  nigrwni ;  Balsam  of  Pei^ ;  F.  Banme  de  P^rou, 
Bauvie  de  San  Salvaxlor ;  G.  Perttbalsam. 

Botanical  Origin — Myroxylon  Pe7*eirce  Klotzsch  (MyrospermuTn 

I^ereirce  Royle),  a  tree  attaining  a  height  of  about  50  feet,  and  throw- 

"^g  out  spreading,  ascending  branches  at  6  to  10  feet  from  the  ground.* 

It  is  found  in  a  .small  district  of  the  State  of  Salvador  in  Central 

^i3ierica  (formerly  part  of  Guatemala),  lying  between  13°'35  and  14*'10 

"^  -  lat.,  and  89**  and  SD^'^O  W.  long.,  and  known  as  the  Costa  del  Balsarao 

^^  Balsam  Coast.     The  trees  grow  naturally  in  the  dense  forests ;  those 

r^om  which  the  balsam  is  obtained  are,  if  in  groups,  sometimes  enclosed, 

^^^  other  cases  only  marked,  but  all  have  their  distinct  owners.     They 

^^^  occasionally  rented  for  a  term  of  years,  or  a  contract  is  made  for 

^*^«  produce  of  a  certain  number. 

The  principal  towns  and  villages  around  which  balsam  is  produced, 
^*"€  the  following : — Juisnagua,  Tepecoyo  or  Coyo,  Tamanique,  Chiltiua- 
p^B,  Talnique,  Jicalapa,  Teotepeque,  Comasagua  and  Jayaque.  All  the 
^^da  on  the  Balsam  Coast  are  Indian  Reseiwation  Lands. 
.  The  Balsam  of  Peru  tree  was  introduced  in  1861  into  Ceylon,  where 
^^  flourishes  with  extraordinary  vigour. 

^I^^^^^e  are  not  yet  prepared  to  accept  the  opinion  of  Baillon,    that  if.    Pereira    is 
^^j^^'fically  identical  with  Jf.  Toiui/era,  though  we  admit  they  are  very  closely  related. 
^^^ding  to  our  observations,  the  two  trees  exhibit  the  following  differences  : — 
pw  M.  Toluifera.  M.  PereircB. 

\^  l^^nk  tall  and  bare,  branching  at  40  Trunk  throwing  off  ascending  branches 

j^J*^  feet  from  the  sround,  and  forming  a  at  6  to  10  feet  from  the  ground, 

^^ish  crown  of  i&liage. 

Wyx  rather  tabular.  Calyx  widely  cup-shaped,  shallow. 

i^emes  dense,  3  to  4^  inches  long.  Racemes  loose,  6  to  7  inches  long. 

^  f;*gume  scarcely  narrowed  towards  the  Legume  much  narrowed  towards   the 

^^k.end.  stalk-end. 

^  also  Beniley  and  Trimen,  Medirinal  Plants,  part  10  (1876),  Toluifera  Pereirce. 
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History — As  in  the  case  of  Balsara  of  Tolu,  it  is  t^  Monardea  of 
Seville  that  we  are  indebted  for  the  earliest  description  of  the  drug 
under  nutice.  In  a  chapter  headed  Dei  Bahama,^  he  states  that  at  the 
time  he  wrote  (1565)  the  drug  was  not  new,  for  that  it  had  been 
received  into  medicine  immediately  after  the  discovery  of  New  Spain, 
As  the  con(|nest  of  Guatemala  took  place  ahout  1524'»  we  may  conclude 
that  the  balsam  M^as  introduced  into  Europe  soon  afterwards. 

MonardcH  further  adds,  that  the  balsam  was  in  such  high  estimation 
that  it  sold  lT>r  10  to  20  ducats  (£4  108,  to  £9)  the  ounce  ;  and  that 
when  taken  to  Rome,  it  fetched  even  100  ducats  lor  the  same  quantity. 
The  inducement  of  such  enormous  prices  brought  plenty  of  the  drug 
to  Europe,  and  its  value,  as  well  as  its  reputtition,  was  speedily 
reduced. 

Tlie  description  given  by  Monardes  of  extracting  the  balsam  by 
boiling  the  chopped  wood  of  the  trunk  and  branclres,  raises  a  doubt  as 
to  whether  the  drug  he  had  in  view  was  exactly  that  now  known  ;  but  he 
never  was  in  America,  and  may  have  been  misinformed.  Evidence  that 
our  drug  w^as  in  use.  is  afforded  by  Diego  CJajTia  de  Palacio,  who,  in  bis 
capacity  of  Auditor  of  the  Royal  Audiencia  of  Guatemala,  M^rote  an 
account  to  Philip  II.,  king  of  S|>ain,  describing  the  geogniph}^  and  pro- 
ductions of  this  portion  of  his  majesty's  dominions.  In  this  interesting 
document,  which  bears  date  1576  and  has  only  recently  been  published, 
Palacio  tells  the  king  of  the  great  balsam  trees  of  Guaymoco  and  of  the 
coasts  of  Tonala,^  and  of  the  hulian  method  of  promoting  the  exudation 
of  the  balsam  by  scorching  the  trunk  of  tlie  tree.  Prior  to  the  conquest 
of  the  country  by  the  Sfianiards  and  for  a  short  time  after,  balsam 
formed  part  ijf  the  tribute  paid  to  the  Indian  chiefs  of  Cuscatlaii,  t** 
whom  it  was  presented  in  curiously  ornamented  earthen  jai*s. 

The  idea  of  great  virtues  attaching  to  the  balsam  is  shown  by  the 
fact  that,  in  consequence  of  representations  made  by  missionary  priests 
in  Central  America,  Pope  Pius  V.  gi*auted  a  faculty  to  the  Bishops  of 
the  Indies,  permitting  the  substitution  of  the  balsam  of  Guatemala  for 
that  of  Egypt,  in  the  preparation  of  the  elirism  used  in  the  Roman 
Catholic  Church.  This  document,  bearing  date  August  2,  1571,  is  still 
preserved  in  the  archives  of  Guateniftla.* 

In  the  ICth  century,  the  balsam  tree  grew  in  the  warm  regions  of 
Panuco  and  Chiapan  in  Mexico,  whence  it  w^as  introduced  into  the 
famous  gardens  of  Hoax  tepee  near  the  city  of  Mexico,  described  by 
Cortes  in  his  letter  to  Charles  V.  in  1552.* 

A  rude  figure  of  the  tree,  ceiiainly  a  MynKinjlon  and  probably  tlie 
species  under  notice,  was  published  in  the  ThcHaitrns  Rerura  McdiCium'ni 
Noixt  Ht  spit  It  fit  of  Hernandez,*^  who  also  says  that  it  had  l»ecn  trans- 


^  Oocurring  iu  the  first  book  of  the  work 
c^notcd  iu  the  Appendix,  irhich  was  pub- 
lished »cpjirat<?Jy  at  SeviUe  iu  1565, 

"  Squier,  DotumenU  ttnd  Jiflathttii  fon- 
cernm*/  thv  DUrmtry  and  CofufttrAt  of 
Amrrkn,  New  York,  18G9.  — Fnuitziufl, 
Sun  SiiiiHidor  uu4l  Jlondm^mt  tm  ^tthrr 
lft7«.     llerlij»,  1873. 

*  Tlie  ancient  name  of  the  BalsAia  Coaet; 
Guaymoco  is  a  village  between  Soiiftonat« 
Mid  8an  Salvador.  The  pillars  of  wood  of 
M^Qjcf/iun  in  the  church  art?,  perhapfi,  says 


Bfjuier,  the  very  same  as  those  mentioned 
With  admiration  by  Palacia 
*  1 1  may  be  found  in  txttn^o  in  the  original 
Atiii  iu  Pharm.  Juurn,  ii.  ( 18<il  )447  as  wtdl 


aa  iu  H  anbury 'a  Science  Paurria^  1876. 
*Clftvigero,     //wi^,    of    Sfr^Q, 


Latin 

Hu^iah 

trans,  i.  0787)  pp.  :^2,  fl7». 

*Rome,  1028;  ^iid  e*L  1631.  fol  oil  the 
liook  written  in  the  town  of  Mexico,  b^Anat 
the  ftame  time  also  the  title  given  in  the 
Appendix. 
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ferred  to  the  **  Hoaxtepecences  hoi-tos  "  of  the  Mexican  kings  "  deliti- 
arum  et  magnificentise  gratia." 

Balsam  of  Peru  was  well  known  in  German  pharmacy  in  the  begin- 
ing  of  the  17th  century  (see  article  Bahamurri  Tolutanuvi), 

The  exports  of  Guatemala  being  shipped  chiefly  at  Acajutla,  were 
formerly  carried  to  Callao,  the  port  of  Lima,  whence  they  were  trans- 
mitted to  Spain.  This  circumstance  led  to  the  balsam  acquiring  the 
misleading  name  of  Peru,  and  in  part  to  the  notion  that  it  was  a  produc- 
tion of  South  America. 

The  history  of  Balsam  of  Peru  was  much  amplified  by  a  communica- 
tion of  the  late  Dr.  Charles  Dorat,  of  Sonsouate,  Salvador,  in  1860  to  the 
Ameri4Xin  Joumul  of  Pharmacy,  and  by  still  further  information  accom- 
panied by  drawings  and  specimens,  transmitted  to  one  of  us  in  1868.* 
These  statements  have  lastly  been  confirmed  again  on  the  spot  by  Mr. 
Theophilus  Wvss,  a  Swiss  apothecary,  established  in  San  Miguel  la 
Union,  San  Salvador.* 

Extraction  of  the  Balaam — Early  in  November  or  December,  or 

afler  the  last  rains,  the  stems  of  the  balsam  trees  are  beaten  with  the 

back  of  an  axe,  a  hammer  or  other  blunt  instrument,  on  four  sides,  a 

similar  extent  of  bark  being  left  unbruised  between  the  parts  that  are 

beaten.     The  bark  thus  injured  soon  cracks  in  long  strips,  and  may  be 

easily  pulled  off.     It  is  sticky  as  well  as  the  surface  below  it,  and  there 

is  a  slight  exudation  of  fragrant  resin,  but  not  in  sufiicient  quantity  to 

be  worth  collecting.  To  promote  an  abundant  flow,  it  is  customary,  five  or 

■ixdaya  after  the  beating,  to  apply  lighted  torches  or  bundles  of  burning 

w^ood  to  the  injured  bark,  whereby  the  latter  becomes  charred.     About 

^  ^eek  later,  the  bark  either  di*ops  or  is  taken  off,  and  the  stem  commences 

to  exude  the  balsam.     This  is  collected  by  placing  rags  (of  any  kind  or 

Colour),  so  as  entirely  to  cover  the  bare  wood.  As  these  rags  in  the  course 

o^  8ome  days  become  saturated  with  the  exudation,  they  are  collected, 

tVkTown  into  an  earthen  vessel  of  water,  and  gently  boiled  and  stirred 

J^ntil  they  appear  nearly  clean,  the  balsam  separating  and  sinking  to  the 

'bottom.    This  process  goes  on  for  some  hours,  the  exhausted  rags  being 

ft'om  time  to  time  taken  out,  and  fresh  ones  thrown  in.     As  the  rags  are 

f Amoved  thev  are  wrung  out  in  a  sort  of  rope  bag,  and  the  balsam  so  saved 

*s  added  to  the  stock.     When  the  boiler  has  cooled,  the  water  is  decanted, 

^n.d  the  balsam  is  poured  into  teconiates  or  gourds,  ready  for  the  market. 

The  balsam  prepared  by  means  of  rags  is  termed  "  balsamo  de  trapo;'* 

^  little  balsam  of  inferior  quality  is  also  produced,  according  to  Wyss, 

yy  l>oiling  the  bark  with  water.     This  method  affords  "  Tacuasonte  "  or 

*'  Ulj^amo  de  cascara,'*  which  is  sometimes  mixed  with  the  balsamo  de 

^^po.    Tacuasonte  means  prepared  without  fire. 

,      The  Indians  work  a  tree  a  second  year,  by  bruising  the  bark  that  was 

.^ft  untouched  the  previous  year.      As  the  bark  is  said  to  be  renewed 

J^  t-he  short  space  of  two  years,  it  is  possible  to  obtain  from  the  same 

'^  an  annual  yield  of  about  2  lb.  of  balsam  for  many  years,  provided 

c>,  Sanbury  in  Pfiarm,  Journ.  v.  (1864)  San  Salvador  to  the  Paris  exhibition,  p.  33, 

^J-  315  ;  alao  Science  Papers,  294-309.  Dr.  D.  J.  Guzman  gives  :  **  Details  sur  le 

i|^  ^  my  paper,  with  map,  in^^cAireiseriffcAe  moyen  d*extraire  et  travailler  \q  BaUamo 

Jl^heMchri/t  far   PharmacU,  1878.   219  negrrodu Salvador, "which are farfromsatis- 

yjbtary  of  the  Pharm.  Soc,  London).—  factory.— F.  A.  F. 
^  the  Catalogae  of  the  contributions  of 
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a  few  years  of  rest  be  ocoasianally  allowed.     Clay  or  earth  is  sometimes 
smeared  over  the  bare  wood 

The  trees  soraetiraes  exude  spontaTieously  a  greenish  giim-re^in  of 
slightly  bitter  taste,  but  totally  devoid  of  balsamic  odour.  It  has  been 
analyzed  by  Atbfield  (see  oppos^ite  page). 

Secretion  of  the  Balsam — No  observations  have  yet  been  made 
as  to  the  secretion  of  the  balsam  in  the  wood,  or  the  part  that  is  played 
by  the  operation  of  scnrehieg  the  l)ark.  Neither  the  unscorched  bark 
nor  the  wood,  as  we  have  received  them,  possess  any  a.romatie  odour. 

The  old  accounts  speak  of  a  vary  fragrant  resin,  far  more  valuable 
than  the  ordmary  balsam,  obtained  by  incisions.  We  have  made  many 
inquiries  for  it,  but  without  the  least  success.  Such  a  resin  is  easily 
obtainable  from  the  trunk  of  M.  7'oluifera. 

Description — Balsam  of  Peru  is  a  liquid  having  the  appearance  of 
molasses,  but  rather  less  viscid.  In  bulk  it  appears  black,  but  when 
examined  in  a  thin  layer,  it  is  seen  to  be  of  a  deep  orange  brown  and 
perfectly  transparent.  It  has  a  balsamic,  rather  smoky  odour,  which  is 
fragrant  and  agreeable  when  the  liquid  is  smeared  on  paper  and  warmed. 
It  dnes  not  much  aflect  the  palate,  but  leaves  a  disagreeable  burning 
sensation  in  the  fauces. 

The  balsam  has  a  sp.  gr.  of  115  to  I'lCi.  It  may  be  exposed  to  the 
air  for  years  without  undergoing  alteration  or  depositing  crystals.  It  is 
not  soluble  in  water,  but  yields  to  it  a  little  cinnamic  and  traces  of 
benzoic  acid  ;  frora  0  ttj  8  parts  of  crystallized  carbonate  of  sodium  are 
required  to  neutralize  100  parts  of  the  balsam.  It  is  but  partially 
and  to  a  small  extent  dissolved  by  dilute  alcohob  benzol,  ether  or 
essential  or  fatty  oils,  not  at  all  by  petroleum-ether.  The  balsam 
mixes  reatlily  with  glacial  acetic  acid,  anhydrous  acetone,  absolute 
alcohol  or  chloroform.     Its  rotatory  power  is  very  insignificant. 

Chemical  Composition — The  peculiar  process  by  which  balsam  of 
Peru  is  obtained,  causes  it  to  contain  a  variety  of  substances  not  found 
in  the  more  natural  resin  of  Myroxijlon  Tohufent ;  hence  the  two  drug?«» 
though  derived  from  plants  most  closely  allied,  possess  very  different 
properties. 

Three  parts  of  the  balsam  mix  readily  with  one  part  of  bisulphide  of 
carbon,  yet  a  further  addition  of  the  latter  will  cause  the  separation  of  a 
brown  flocculent  resin.  If  the  balsam  be  mixed  with  thrice  its  weight 
of  bisulphide,  a  coherent  mas.s  of  dark  resin,  sometimes  amounting  U^ 
about  3S  per  cent  of  tlie  balsam,  is  precipitated.  The  bisulphide  of 
carbon  fonus  then  a  perfectly  transparent  brown  liquid.  If  this  solution 
is  shaken  with  water,  the  latter  removes  Civ  nam  tc  and  Benzoic  acida.  To 
separate  them,  ammonia  is  cautiously  added,  yet  not  in  excess.*  The 
solution  of  cinnamate  and  benzoate  thus  obtained  and  duly  concentrated, 
yields  both  these  acids  in  white  crystals  on  addition  of  acetic  or  hydro- 
chloric acid. 

The  resin  separated  by  means  of  bisulphide  of  carbon  as  above  state*!, 
is  a  black  brittle  amorphous  mass,  having  no  longer  the  specific  odour  of 
the  balsam.     It  is  soluble  in  caustic  alkalis,  also  in  alcohol ;  the  solution 


*  By  8stu rating  the  &ci<]  iiquemtM  lic^uid 
with  ammofiia,  it  assumes  ^  transient  bright 
yellow  hue  ;  an  exceia  of  ftminoniA  tnuu- 


lorms  the  whole  nuxtun^  into  kn  emtilsiaB« 
from  which  the  ciimameln  agmm  »ep«i«tei 

but  iiijparrfootly*  ^^ 
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in  the  latter  which  may  be  considerably  purified  by  chfircoal,  reddens 
litmus,  and  is  abundantly  precipitated  by  an  alcoholic  solution  of  neutral 
acetate  of  lead  Kaehler  (1860)  by  melting  this  reaiii  with  potnsh 
obtained  about  |  of  its  weight  of  proto- catechu ic  acid/  By  destructive 
distillation,  it  furnishes  benzoic  acid,  st^Tol,  (TW,  and  toluol,  C"H^. 

As  to  the  solution  obtained  with  bisulphide  of  carbon,  it  furms,  after 
the  bisulphide  has  evaporated,  a  bro\vnish  aromatic  liquid  of  about 
1*1  sp*  gr.f  termed  Cimiamein.  This  substance  may  also  be  obtained 
by  distillation,  yet  less  easily,  on  account  of  its  very  high  boiling  point, 
about  300"  a 

Cinnaraein,  C^'H^*0*,  is  resolved  by  concentrated  caustic  lye  into 
beiucj^Hc  alcohol,  (JlTMy,  and  cinnamic  acid,  C*ffO',  whence  it  follows 
that  cinnamein  is  BenzjiUc  Vinnavuite.  This  is,  according  to  Kraut 
(1858,  1S69, 1870)  and  to  Kaehler  (1809,  1870),  the  chief  constituent  of 
the  balsam.  The  former  chemist  obtained  from  it  nearly  (JO  per  cent. 
cinnamein.  Kaehler  assigns  to  the  balsam  the  following  composition : 
46  per  cent  of  cinnamic  acid,  32  of  resin,  20  of  benzylio  alcohol  These 
latter  figures  however  are  not  quite  consistent:  41j  parts  of  cinnamic 
acid  (molecular  weight  ™  148)  woidd  answ^er  to  73  parts  of  benzylic 
cianamate ;  and  20  parts  of  benzylic  alcohol  require  on  the  other  hatid 
only  (mol.  weight  r=  108)  27'4  parts  of  cinnamic  acid  in  order  to  fonn 
benzylic  cinnamate  (mol.  ==  238). 

Benzylic  cinnamate,  prepared  as  above  stated,  is  a  thick  liquid, 
miscible  both  with  ether  or  alcohol,  not  concreting  at  —  12''  C,  boiling 
at  305**  C,  yet  utider  ordinary  circumstances  not  without  decomposition. 
By  exposure  to  air.  it  slowly  acquires  an  acid  reaction  ;  by  prolonged 
action  of  potash,  especially  iji  an  alcoholic  solution,  toluol  is  also  formed. 
In  this  process,  cinnamate  of  potassium  finally  forms  a  crystalline  mass, 
while  an  oily  mixture  of  benzylic  alcohol  and  toluol,  the  so-called 
*'  Peruvitif*  constitutes  the  liquid  part  of  the  whole. 

Qrimaux  (1868)  has  artificially  prepared  benzylic  cinnamate  by 
betting  an  alkaline  cianamate  with  benz3"lic  chloride.  Thus  ol)tained, 
^tat  substance  forms  crystals,  which  melt  at  39°  C,  and  boil  at  225  to 
235'  C.     They  consequently  difler  much  from  cinnamein. 

Delafontaine  (1868)  is  of  the  opinion,  that  cinnaraein  contains  besides 
lie  cinnamate,  cinnamylic  cinnamate,  C?*H**0*,  the  same  substance 
^  described  under  the  name  of  styracin  in  the  article  Sti/rax  llqitida. 
^^  states  that  he  obtained  benzylic  and  cinnamylic  alcohol  when  he 
^'^om posed  cinnamein  by  an  alkali.  The  two  alcohols  however  were 
^Parated  only  by  fractional  distillation. 

,  From  the  preceding  investigations  it  must  be  concluded,  that  the 
I  **lc  of  the  tree  contains  resin  and  piobably  benzylic  cinnamate.  The 
.*^ter  is  no  doubt  altered  by  the  process  of  collecting  the  balsam,  which 
^  ^followed  on  the  Balsam  Coast.  To  this  are  probably  due  the  free 
^^^ds  in  the  balsam  and  it^  dark  colour. 

Another  point  of  considerable  interest  is  the  fact,  that  the  tree  exudes 

*  i;um-resin,  containing  according  to  Attfield  774  per  cent,  of  resin,^ 

^hich  is  non-aromatic  and  devoid  of  cinnamic  acid,   and   therefore 

^^tirely  distinct  from  balsam  of  Peru,     The  leaves  of  the  tree  contain 

^  fragrant  oil. 

'Numerous  reaina  aa  benzouii  gnaiacum,         other  Rubstancea  are  capable  of  afTordtr^ 
*«8gi»i*»  blood,    myrrh,    etc.,    and    maiiy         the  aame  Jicid. 

"Fhantt,  Jouni,  V.  f  1864)243. 


^^^Qzjli 
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Commerce— The  Lalsam  is  sliipped  chiefly  at  Acajutla,  It  used 
formerly  to  be  packed  in  large  eartlieuware  jars,  said  to  be  Spanish 
wine-jars,  which,  wra|>ped  in  straw,  were  sewed  up  in  raw  hide.  These 
packages  have  of  late  been  superseded  hy  metal  He  drums,  which  have 
the  advantage  of  being  much  less  liable  to  breakage.  We  liave  no  exact 
statistics  as  to  the  qoantity  exported  from  Central  America.  In  the 
catalogue  of  Sau  Salvador  (quoted  above,  page  207,  note  2)  p.  JiD,  the 
value  of  the  balsam  exported  in  187G  from  that  country  is  stated  to 
have  been  78,189  dollars.  The  value  of  tobacco  amounted  to  G9,717 
dollars,  that  of  coftee  to  IJ  millions  of  dollars,  indigo  to  2  J  millions. 

Uses— Occasionally  prescribed  in  the  form  of  ointment  as  a  stimu- 
lating application  to  old  sores,  sometimes  internally  for  the  relief  of 
asthma  and  chronic  cough.  It  is  said  to  be  also  employed  for  scenting 
soap. 

Adulteration— We  have  before  us  a  sample  of  an  adulterated 
balsam,  which,  we  are  told,  is  largely  prepared  at  Bremen.  It  is  less 
aromatic,  less  rich  in  acids,  and  contains  usually  much  leas  than  3b  per 
cent  of  resin  separable,  as  above  stated,  by  means  of  bisulphide  of  carlx)n. 
At  first  sight  however  the  adulterated  drug  is  not  so  easily  recognized. 


I 
■ 
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Other  sorts  of  Balsam  of  Peru. 

The  value  anciently  set  upon  balsam  for  religious  and  medicinal 
uses,  led  to  its  being  extracted  from  the  pods  and  also  from  trees ^no 
longer  employed  f<u"  the  purpose;  and  many  of  the  products  so  obtained 
have  attracted  the  attention  of  pharmacologists.^  Parkinson  writing 
in  1U40  observes  that—"  there  have  been  divers  other  sorts  of  liquours. 
called  Balsamina  for  their  excellent  vertues,  brought  out  of  the  We&t 
Indies^  every  one  of  which  for  a  time  after  their  first  bringing  was  af 
great  account  with  all  men  and  bought  at  great  prices,  but  as  greater 
store  was  brought,  so  did  the  prices  diminish  and  the  use  decay  .  .  /* 

In  Salvador,  the  name  Balsamo  bianco  (White  Balsam)  is  applied  to 
the  soft  resin  contained  in  the  large  ducts  of  the  legume  o{  M(/i\>xylon 
PertircB,  This,  when  pressed  out,  forms  a  golden  yellow,  semi^tluid, 
granular,  crystalline  mass,  hardening  by  age,  having  a  rather  unpleasant 
odour  suggestive  of  melilot.  Sten house  (1850)  obtained  from  it  the 
neutral  resin  Mi/roxocarpivt  {?*I1**0^  in  thin  colourless  prisms,  an  inch 
or  more  in  length.  We  have  succeeded  in  extracting  it  directly  from 
the  pods.  This  White  Balsam,  which  is  distinctly  mentioned  in  the 
letter  of  Palacio  in  157G  (see  p.  206),  vi  a  scarce  and  valuable  article, 
never  prepared  for  the  market.  A  large  jar  of  it  was  sent  to  Pereira  in 
1850;*  Guzman^  and  Wyss  state  that  it  is  known  in  the  country  as 
*' Balsamito/'  or  "Balsamo  catoUco  or  Virgin  Bakam." 

A  fragrant  balsamic  resin  is  collected,  though  in  but  very  small 
quantity,  from  Myroxylon  peruiferum  Linn,  f,  a  noble  tree  of  New 
Granada,  Ecuador,  Peru,  Bolivia,  and  Brazil.  A  fine  sample  of  this 
substance,  accompanied  by  herbarium  and  other  specimens,  was  pre- 
sented to  one  of  us  (H.)  by  Mr,  J.  Correa  de  M^Uo  of  Campinas  (Bntzil) ; 


I 


»  Guibourt,   nut  dra  Dv0g,  HL  (1850) 
440. 

»  Pharm,  Jt^urn,  x.  (1861)  281), 


■  In  tbe  Cat^ogue  alluded  Uk  ymfse  207, 
note  % 
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it  is  a  resin  having  a  general  resemblance  to  Balsam  of  Tulu,  but  of 
somewhat  deeper  and  redder  tint,  and  greater  hardness.  Pressed  be- 
tween two  slips  of  warmed  glass,  it  does  not  exhibit  any  crystals. 

Id  a  treatise  on  Brazil  written  by  a  Portuguese  friar  about  1570- 
1600/  mention  is  made  of  the  "  Cabuerihtf/'  ( Cab  fire- Iba),  from  which  a 
much-esteemed  balsam  was  obtained  by  making  incisions  in  the  stem, 
and  absorbing  the  exudation  with  cotton  wool,  somewhat  in  the  same 
way  as  Balsam  of  Peru  is  now  collected  in  Salvador.  This  tree  is 
Myrocarpus  frondosuB  Allera.,  now  called  Cahriuva  j^^'^fa.  The  genus 
is  closely  allied  to  Myrozylan. 

Another  fragrant  oleo-rcsin,  which  has  doubtless  been  confounded 
J  with  that  of  a  Myroxylon^  is  obtained  in  Centml  America  from 
[Liqiiidambar  siyirLcifina  L.,  either  by  incision  or  by  boiling  the  bark* 
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JjScmen  Guil^ndincB ;  Bonduc  Seeds^  Grey  Nicker  Seeds  or  Nuts ;  F. 
Orainea  de  Bonduc  on  dtt  OniqiiieTj  Pois  Quiniqum^  Pou  Gu4nic, 

Botanical  Origin — Cctaalpinia  Boiiducelhi  Roxb.  (Guilandina 
VBonducella  L,),  a  prick iy,  pubescent,  climbing  shrub-  of  wide  disiri bu- 
llion, occurring  in  Tropical  Asia^  Africa  and  America,  especially  near  the 
^sea.  The  compressed,  ovate,  spiny  legume  is  2  to  3  inches  long,  and 
» contains  one  or  two,  occasionally  three  or  four,  hard,  grey,  glubular 

aeeds. 

The  plant  is  often  confounded  with  C.  Bonduc  Roxb.,  a  nearly 

allied  but  much  rarer  species,  distinguished  by  being  nearly  glabrous, 

liaving  leaflets  very  unequal  at  the  base,  no  stipules,  erect  bracts,  and 

yellow  seedj3. 

History — "Puti-Kairmja,'*  stinking  Karanja,  in  Susruta  (1223,1)  is 

the  plant  under  notice.     The  word  BmHluk,  occurring  in  the  writitigB 

of  the  Arabian  and  Persian  physicians,  also  in  Constaiitinus  Africanus, 

I     Oiostly  signifies  hazel-nut?     One  of  these  authors,  Ibn  Bay  tar/  who 

I    flourished  in  the   13th  century,  furtlier  difetinguished  a  drug  called 

fUTiduk  Ili'iidi  (Indian  hazel-nut),  giving  a  description  which  indicates 

^^  plainly  as  the  seed  under  notice.     Both  Bvnduk  RndBitnduk  IIi7idi 

*J*e  enumerated  in  the  list  of  drut^s  of  Noureddeon  Molianmied  Abdullah 

*^birazy,*  physician  to  the  Mogul  emperor  Shah  Jehan,  A.D.  1628-lOCl. 

The  pods  of  C,  Bonducella  were  figured  by  Clusius  in  1605,  under 

^^  name  of  Lobus  echinodes,  and  the  jilant  both  hy  Rhcede^  and 

^^mphius.     Piso  and  Marcgraf  (1648)  noticed  it  in  Brazil  and  gave 

^tne  account  of  it  with   a  bad   woodcut,   under  the  designation   of 

'^imboy  (now  Tnimboja),  or  in  Portuguese  Silva  do  Praya. 
I.      In  receut  times,  Bonduc  seeds  have  been  employed  on  account  of 
^*ieir  tonic  and  antiperiodic  properties  by  numerous  European  practi- 


[  Piurdua,  Nu  Pilgnm^s,  iv.  (1625)  1308. 

*  Vigs  ill  Beiitlcy  and  Trimeii^  MaL 
f^lanU,  part  24  (1877). 

*Tlie  word  '  '  -  r^  a  little  hall  or  a 
ftmnd  ^ai%€,     J  ndl  18  frequently 

Qied  by  Amti-  ^-„,,i^  to  deuote  aiao 
Aroci'imt. 


*  Sontbeimer'B  translation,  1  177. 

*  Uf/ftz  Udwiyeh,  translati^d  by  Gladwin, 
1793,  No.  543.  551. 

<^JfQrL  Malah.    n.    (1679)  tub.  22,   mh 
nom.  Caret ti. 
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tioiiers  in  the  East,  and  have  been  included  in  the  Pha7'niacopona  of 
India,  1868.  ■ 

Description — The  seeds  are  somewhat  globular  or  ovoid,  a  little 
compressed,  y^^  to  /^r  ^f  ^^  i^^h  in  diameter  and  weighing  20  to  40 
grains.  They  are  of  a  bluish  or  greenish  grey  tint,  smooth,  3^et  marked 
by  slightly  elevated  horizontal  lines  of  a  darker  hue.  The  umbilicus 
is  surrounded  by  a  small,  dark  brov/n,  semilunar  blotch  opposite  the 
micro pyle.  The  hard  shell  is  from  ^^.-  to  ^^  ^^  ^^  '^^^^^  thick,  and  h 
contains  a  white  kernel,  rei^resetrtin^  from  40  to  50  per  cent,  of  the| 
weight  of  the  seed.  It  separates  easily  from  the  shell,  and  consists  of 
the  two  cotyledons  and  a  fitout  radicle.  When  a  seed  is  soaked  for 
some  hours  in  cold  w^ater,  a  very  thin  layer  can  be  peeled  from  the  sur 
face  of  the  testa.  The  kernel  is  bitter,  but  with  the  taste  that  ia 
common  to  most  seeds  of  the  family  Legnminoaa;. 

Microscopic  Structure — The  outer  layer  of  the  testa,  the 
epidermis  above  alluded  to,  is  composed  of  two  zones  of  perpendicular, 
closely  packed  cells,  the  outer  measuring  about  130  mkm.,  the  inner 
100  mkm.  in  length  and  only  5  to  7  mkm.  in  diameter.  The  walls  of 
these  cylindrical  cells  are  tirickeued  by  secondary  deposits,  which  in 
transverse  section  show  usually  four  or  more  channels  running  down 
nearly  pei'pendicularly  through  the  whole  cell 

The  spongy  parencliyme,  which  is  covered  by  this  very  distinct^ 
outer  layer,  is  made  up  of  irregular,  ovate,  subglobular  or  somewhat™ 
elongated  cells  with  large  spaces  between  them,  loaded  with  bix)wn 
masses  of  tannic  matter,  assuniing  a  blackish  hue  when  touched  wnth 
perchloride  of  iron.     The  thick  vralls  of  these  cells  frequently  exhiljit, 
chiefly  in  the  inner  layers,  undulated  outlines.     The  tissue  of  the  coty*] 
ledons  is  composed  of  veiy  hirge  cells,  swelling  considerably   in  w^ater, 
and  containing  some  mucilage  (as  may  be  ascertained  when  thin  alio 
are  examined  in  oil),  small  starch  gmnules,  fatty  oil,  and  a  little  albumi* 
nous  matter. 

Chemical  Composition — According  to  the  medical  reports  alluded 
to  in  the  Flutnnacopa'ia  of  Ivdia  (1868),  Bonduc  seeds,  and  still  more, 
tlie  root  of  the  plant,  act  as  a  powerful  antiperiodic  and  tonic. 

The  active  principle  hafl  not  yet  been  adequately  examinei    Itnm;^ 
perhaps  occur  in  larger  j*roportion  in  the  Itark  of  the  root,  which  is  said 
to  be  more  efficacious  than  the  seeil.H  in  the  treatment  of  intermittenf 
feven' 

In  order  to  ascertaiu   the  chemical  nature  of  the  principle  of  th 
jSeeds,  one  ounce  of  the  kernels^  was  powdered  and  exhausted  witi 
lightly  acidulated  alcohol.     The  solution  after  the  evaporation  of  tb 
iilcohol  was  made  alkaline  with  caustic  potanh,  which  did    not  p 
duce  a  precipitate.      Ether  now   shaken  with  the  liquid,  completel 
removed  the  bitter  matter,  and  yielded  it  in  the  form  of  an  amur 
phous  white  powder,  devoid  of  alkaline  properties.       It  is  sparingly 
soluble   in   water,   but  readily   in   alcohol,   forming   intensely   bitter 
solutions ;  an  aqueous  solution  is  not  precipitated  by  tannic  aciA     It 
prndncosa  yellow^ish  or  brownish  solution  with  concentrated  sulphuric 
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which  acquires  suKsequeutly  a  viulent  hue.  Nitiic  acid  is  without 
lanifest  influence.  From  these  experiments,  we  may  infer  that  the 
ctive  principle  of  the  Bonduc  seed  is  a  bitter  substance  not  possessing 

ic  properties. 

Uses — The  powdered  kernels  either  jyer  se,  or  mixed  with  black 

tepper  (Pvlvis  Bonducellce  compositus  Pb.    Ind.)»   are   employed    in 
ndia  against  intermittent  fevers  and  as  a  general  tonic. 

The  fatty  oil  of  the  seeds  is  sometimes  extracted  and  used  in  India; 
it  was  shown  at  the  Madras  Exhibitions  of  18r55  and  1857. 
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fium  ^  Campechiaiium  v,   Campe^canum  ;   Logwood,   Peachwood  ; 
F.  Bois  de  Campeche,  Bqis  d'hide ;  G.  Campcchcholz,  Blauholz, 

Botanical  Origin — Himnuioxyhm  carnpechiarniri^  L.,  a  spreading 
ee  *  of  moderate  size,  seldom  exceeding  40  feet  in  height,  native  of  the 
pay  of  Campeachy,   Honduras  and    other  parts  of  Central  America, 
was  introduced  into  Jamaica  by  Dr.  Barham  ^  in  1715,  and  is  now 
[>mpletely  naturalized  in  that  and  other  of  the  West  Indian  Islands, 

History— Hernan  Cortes  in  his  letter  to  the  Emperor  Charles  V., 

living  an  account  of  his  expedition  to  Honduras  in  1525/  refers  to  the 

adian  towns  of  Xieulaugo  aud  Tabasco  as  carrying  un  a  trade  in  cacao, 

[>tton  cloth,  and  colouvfi  for  df/fitnj, — in  which  last  phrase  there  may 

be  an  allusion  to  logwood.     We  have  sought  for  some  more  definite 

notice  of  the  wood  in  the  Hf  star  la  de  las  ludlns  of  Oviedo/  the  first 

^chronicler  of  America,  but  without  much  success. 

Yet  the  wood  must  have  been  introduced  into  England  in  the  latter 

[Mr of  the  16th  century,  for,  in  15B1,  an  Act  of  Parliaments^  was  passed, 

'  ^ViUshing  its  use  and  ordering  that  any  found  should  be  forfeited  and 

Wned,      In  this  Act  the  obnoxious  dye  is  described  as  *'  a  certain  kind 

^fware  or  stuff  calk'd  Logtvood  alias  Blockwod     .     *     .     of  late  years 

*    ,     ,     brouglit  into  this  realm  of  Eogland."     The  object  of  this 

^^sure  was  to  protect  the  public  against  the  bad  work  of  the  dyers» 

^'lo,  it  seems,  were  unable  at  that  period  to  obtain  duralJe  colours  by 

i^^^  use  of  logwood.     Eighty  years  later  the  art  of  dyeing  had  so  far 

£*"   roved  that  logwood  was  again  permitted/'  the  colours  produced  by 
-aing  declared  as  lasting  and  serviceable  as  those  made  by  any  other 
•^^  of  dyewood  whatsoever. 

The  wood  is  mentioned  by  De  Laet  (ltJ33)  as  derivhig  its  name 
iJj'^^lii  the  town  of  Cam  peachy,  whence,  says  he,  it  is  brought  in  great 
T'^tity  to  Europe/ 

As  a  medicine,  logwood  was  not  employed  until  shortly  before  the 

^Fig.    in    Bentley    tmd    Trimeii,   MfiL 
^'i»iU,  pArt5(l$76). 

*/I&rtfu  Amerieanus,  KitigEton,  Jamaica, 
17H.  9L 
*F{fih    Lifter  i>f  Htman    Cm-ttfi  to  Iht 
\  Sntperor    CharlrA     F.,    Loud.    (HAMuyt 
'  ^eiy)  1868.  4S. 

*The  firat  edition  bears  date  15,^,     We 
have  luect   the  modern    one   of    Madrid, 


1851-55,  4to.^  and  may  refer  in  particular 
to  torn.  i.  lib,  ix.  c,  15,  iii,  lib,  xxmu  c.  8 
and  c.  11.— Sec  Appendix:  Fernandez. 

^  ia  FJiz.  c.  a 

« 13-14  Car,  ii  c  11.  sect.  26  (a.d. 
1662),  by  which  the  Act  of  Elizabeth  was 
repealed* 

'  Novtui  OrbUf  16a3,  274  and  265. 
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year  IT-iG^when  it  was  introduced  into  the  London  Pharmacopoeia  una 
the  name  of  Lpjmu/i  finetile  Cavipeekense, 

Description — ^The  tree  is  fit  to  be  felled  when  aboot  ten  years  old  ; 
the  dark  bark  and  the  yellowish  sap-wood  are  chipped  ofi',  the  stems 
cut  into  logs  about  three  feet  long,  and  the  red  heart- wood  alone 
exported.  By  exposure  to  air  and  niol.sture,  the  wood  acquires  exter- 
nally a  blackish  red  colour ;  internally  it  remains  browniish  red.  It 
splits  well,  although  of  a  rather  dense  and  tough  texture.  i 

The  transverse  section  of  a  piece  of  logwood  exhibits  to  the  naked 
eye  a  series  of  very  narrow  coneentric  zones,  formed  by  comparatively 
large  pores,  and  of  small  parenchymatous  circles  separated  by  the  larger 
and  darker  rings  of  the  proper  woody  tissue.  The  numerous  medul- 
lary rays  are  visible  only  by  means  of  a  lens.  The  wood  has  a  pleasant 
odour. 

For  use  in  pharmac3%  logwood  is  always  purchased  in  the  form  of 
chips,  which  are  produced  by  the  aid  of  powerful  machinery.  The 
chips  have  a  feeble,  seaweed-like  odour,  and  a  slightly  sweet,  astringent 
taste,  better  perceived  in  a  watery  decoction  than  by  chewing  the  dry 
wood,  which  however  quickly  imparts  to  the  saliva  its  brilliant  colour. 

Microscopic  Structure — Under  a  high   magnifying  power,  the! 
concentric  zones  iire  seen  to  run  not  quite  regularly  round  the  centre, 
but  in  a  somewliat  undulating  manner,  because  they  do  not  con*cspondJ 
as  in  our  indigenous  woods,  to  regular  periods  of  annual  growth.     The  I 
vascular  bundles  contain  only  a  few  vessels,  and  are  transversely^  united  i 
by  small  lighter  parench3'matous  bands.     The  latter  are   made  up  of  J 
large,  cubic,  elongated  or  polygonal  cells,  each  loaded  with  a  cr}^stal  of  I 
oxalate  of  calcium.     The  large  punctuated  vessels  having  frequently 
150  nikm.  diameter,  are  surrounaed  by  this  woody  parenchyme,  whDe 
the   prevailing    tissue   of  the    wood   is   composed  of  densely  packed 
prosenchyme,  consisting  of  long  cyliudricid  cells  {librifarm)  with  thick, 
dark  red-brown  walls  having  small  pores. 

The  medullary  rays  are  of  the  usual  stnictunil  character,  running  ] 
transversely  in  one  to  three  straight  rows ;  in  a  longitudinal  section,  i 
the  single  rays  show  from  4  to  40  rows  succeeding  each  other  perpen- 1 
dicularly.  No  regular  arrangement  of  the  rays  is  obvious  in  a  longi- 
tudinal section  made  in  a  tangential  direction.  The  colouring  matter  | 
is  chiefly  container!  in  the  walls  of  the  ligneous  tissue  and  the  ve 
and  sometimes  occurs  in  crystals  of  a  greenish  hue  within  the  latter,  orj 
in  clelts  of  the  wood. 

Chemical  Composition— Logwood  was  submitted  to  analysts  ly^ 
Chevreul  as  early  as  the  year  1810,^  since  which  period  all  contribu- 
tions to  a  knowledge  of  the  di-ug  refer  exclusively  to  its  colouring 
principle  Hif^rtvatoxyUn,  which  Che\Teul  obtained  in  a  crystallized 
state  and  called  Uematine.  The  very  interesting  properties  of  this  J 
substance  have  been  chiefly  examined  b}^  Erdmann  (1842)  and  by  0. 
Heese  (1558-50). 

Erdmann  ubtained  from  logwood  9  to  12  per  cent,  of  cr^'^talliiad 
hceujatoxylin,  which  he  showed  to  have  the  formula  C*H**0»,     In 
pure  state  it  is  colourless,  crystalbziug  with  1  or  with  3  equivalents 
water,  and  is  readily  soluble  in  hot  water  or  in  alcohol,  but  .sparingly 

»  AnnaU  ih  Ckimir,  Ixxxi.  (1812)  12S. 
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in  cold  water  or  in  ether.  It  has  a  persistent  sweet  taste  like  liquorice. 
The  crystals  of  hsematoxylin  acquire  a  red  colour  by  the  action  of  sun- 
light, as  likewise  their  aqueous  solution.  They  are  decomposed  by 
ozone  but  not  by  pure  and  dry  oxygen.  In  presence  of  alkalis, 
haematoxylin  exposed  to  the  air  quickly  yields  dark  purplish  violet 
solutions,  which  soon  acquire  a  yellowish  or  dingy  brownish  colour ; 
hence  in  analytical  chemistry  hsematoxylin  is  used  as  a  test  for 
alkalis. 

By  the  combined  action  of  ammonia  and  oxygen,  dark  violet 
crystalline  scales  of  HcBmatein,  C*H"0'  +  3  OH^,  are  produced.^  They 
show  a  fine  green  hue,  which  is  also  very  commonly  observable  on 
the  surface  of  the  logwood  chips  of  commerce.  Hsamatein  may  again 
be  transformed  into  hsematoxylin  by  means  of  hydrogen  or  of  sulphurous 
acid. 

Haematoxylin  separates  protoxide  of  copper  from  an  alkaline  solu- 
tion of  the  tartrate,  and  deviates  the  ray  of  polarized  light  to  thfe  right 
hand.  It  is  not  decomposed  by  concentrated  hydrochloric  acid;  by 
melting  hsematoxylin  with  potash,  pyrogallol  (pyrogallic  acid,  C®H*0*) 
is  obtained.  Alum  and  the  salts  of  lead  throw  down  precipitates  from 
solutions  of  hsematoxylin,  the  latter  being  of  a  bluish-black  colour. 
Logwood  affords  upon  incineration  3*3  per  cent,  of  ash. 

The  colouring  matter  being  abundantly  soluble  in  boiling  water,  an 
Extract  of  Log-wood  is  also  prepared  on  a  large  scale.  It  occurs  in 
commerce  in  the  form  of  a  blackish  brittle  mass,  taking  the  form  of  the 
wooden  chest  into  which  it  is  put  while  soft.  The  x  extract  shares  the 
chemical  properties  of  hsematoxylin  and  hsematein :  whether  it  also 
contains  gum  requires  investigation. 

Production  and  Commerce — The  felling  and  shipping  of  logwood 
in  Central  America  have  been  described  by  Morelet,^  who  states  that  in 
tie  woods  of  Tabasco  and  Yucatan  the  trade  is  carried  on  in  the  most 
irrational  and  reckless  manner.  By  advancing  money  to  the  natives,  or 
by  furnishing  them  with  spirits,  arms,  or  tools,  the  proprietoi*s  of  the 
^oods  engage  them  to  fell  a  number  of  trees  in  proportion  to  their  debts. 
This  is  done  in  the  dry  season,  the  rainy  period  being  taken  for  the 
shipment  of  the  logs,  which  are  conveyed  chiefly  to  the  island  of  Carmen 
m  the  Laguna  de  Terminos  in  South-western  Yucatan,  and  to  Frontera 
on  the  mouths  of  the  Tabasco  river,  at  which  places  European  ships 
'^ive  cargoes  of  the  wood. 

In  1877  the  export  of  Laguna  de  Terminos  amounted  to  528,605 
SJiintals  (one  quintal  =  46  kilogrammes),  that  from  Port-au-Prince, 
%ti,  in  1872,  nearly  to  90,000  tons. 

Four  sorts  of  logwood  are  found  in  the  London  market,  namely  Cam- 
f^^y,  quoted*  at  £8  10s.  to  £9  10s.  per  ton;  Honduras,  £6  lOs. 
^  £6  158.;  St  Domhujo,  £5  15«.  to  £6 ;  Jamaica,  £5  28.  6d.  to  £o  lOs. 
The  imports  into  the  United  Kingdom  were  valued  in  1872  at  £233,035. 
^^^  quantities  imported  during  that  and  tlie  previous  three  years  were 
a«  follows:—  - 

I860  1870  1871  1872 

50,458  tons.        62, 187  tons.      39, 346  tons.      46, 039  tons. 

Benedikt,  in  1876,  assigned  them  the  ^   Voyage  dam  VAmiriqw,  centrale,  Vtle 

^^TiU  0«H»O»»N  +  0  0H«.  de  Cuba  H  le  Yucatan,  Paris,  1857. 

»  Public  Ledger,  28  Feb.  1874. 
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In  1876  the  import  was  G4,215  tons,  valued  at  £415,857-  The 
largest  qaaiitiby  is  supplied  by  the  British  West  India  Islands.  Ham- 
burg  also  imports  annually  about  20,000  tons  of  logwood. 

Uses — Logwood  in  the  form  of  decoction  is  occasionally  administered 
in  chronic  diarrhoea,  and  especially  in  the  diarrhoea  of  children.  Cases 
have  occurred  in  which  its  use  has  been  followed  by  phlebitis.  Its 
employment  in  the  art  of  dyeing  is  far  more  important. 

Adulteration — The  woods  of  several  species  of  CcFsaZpinta  imported  ■ 
under  the   name  of  Bmzil   Wood  and  used  for  dyeing  red,  bear  an 
external  resemblance  to  logwood,  with  which  it  is  said  they  are  some- 
times mixed  in  the  form  of  chip.s.     They  contain  a  crystalHzable  colour- 
ing principle  called  Brasilin,  C^H"'0',  or,  according  to  Liebermann  and 
Burg  (1876),  C'"H^*0^  which  affords  with  alkalis  red  and  not  bluish 
or  purplish  solutions,  and  yields  trinitrophenol,  C*ff(NO')*OH  (picric 
acid),  when  boiled  with  nitric  acid,  while  hai^matoxylin  yields  oxalic 
acid  only.     The  best  source  for  bniwilin  is  the  wood  of  Ca^salpinia  M 
Sappan  L.,  a  tree  of  the  East  Indies,  well  known  as  Bakam,  Brazil  ■ 
Wood,  Lignum  Brasile,  Verzino  of  the  ItiUians,  an  important  object  of 
commerce  during  the  middle  ages,* 


FOLIA    SENNiE. 
Senna  Leaves  ;  F.  Feuilles  de  Sene  ;  G,  SennesbldUer, 

Botanical  Origin — The  Senna  Leaves  of  commerce  are  afiorded 
by  two  species  of  Camia'^  belonging  to  that  section  of  the  genus  which 
13  distinguished  by  having  leaves  without  glands,  axillary  racemes 
elongating  as  inflorescence  advances,  membranaceous  bracts  which  in 
the  young  raceme  conceal  the  flower  buds  but  drop  off  during  flower- , 
ing,  and  a  short,  broad,  flat  legume. 

The  senna  plants  are  low  perennial  bushy  shrubs,  2  t<3  4  feet  high, 
having  pari-pinnate  leaves  with  leaflets  unequid  at  the  base,  and  j^ellow 
flowers.  The  pods  contain  0  or  more  seeds  in  each,  suspended  on  alter- 
nate valves  by  long  capillary  funicles.  These  run  towards  the  pointed 
end  of  the  seed,  but  are  curved  at  their  attachment  to  the  hilum  just 
below.  The  seeds  are  compressed  and  of  an  obovate-cuneate  or  oblong 
form,  beaked  at  ^e  naiTower  end.^ 

The  species  in  question  are  the  following : — 

1.  Cassia  ac\difolia  Delile* — a  shrub  about  2  feet  high,  with  jwde 
subterate  or  obtusely  angled,  erect  or  ascending  bmnches,  occasionally 
slightly  zigzag  above,  glabrous  at  least  below.  Leaves  usually  4-5-jugate ; 
leaflets  oval  or  lanceolate, acute, mucronate, usually  more  or  less  distinctly 


>  Se«  Yule,  Marto  Polo,  il  (1874).  909. 

^  Some  writers  have  removed  these  plant* 
from  C<x»9ia  to  a  s^parnt^?  genua  rmmefl 
JStnna,  but  »aoh  subdi vision  is  re^u<liAte(l 
by  tb6  priacipAl  botanists*  The  intricate 
nynonymy  of  the  fteniiAt»lant«  hiu  Ixaen  well 
work^  out  by  J.  R  Hatka  id  his  memuir 
entitled  Afonographk  rfrr  Cassien'fJrapfn' 
Snitui  (Pr«^,  1866),  of  which  we  have  made 
fri'e  Mie,     We  hare  also  had  the  advantage 


of  the  recent  ReHskm  qf  the  OfnM4i  O^mia 
by  Bcntham  (Lmu,  7Vo«#.,  xxrii.  1871* 
503)  uud  4jf  the  Ubours  of  Oliver  tm  the 
aamc  auhjcct  in  his  /Torn  v/  Tropiotl 
Africa,  il  ( I H7 1 1  268-282. 

'  On  the  structure  of  the  seed,  sot  Bttlkiw 
Pkarm.  Juurji.  ix.  (l»50)  30. 

*  Syiumym4 — C\  Senna  fi,  lonti. ;  CX  lft»- 
rtohtta  NectouJE ;  C  hnitiva  Biseh,;  Spii««« 
ficuti/olh  Batka^. 
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bus  or  at  length  glabrous,  palo  or  aubglaucoiis  at  least  beneatli^ 
ia1}e6aBile.  Stipules  subulate,  spreading  or  reflexed,  1-2  lines  long. 
Racemes  axilliarj^  erect,  rather  laxly  many-floweretl,  usually  consider- 
ably exceeding  the  subtending  leal*  Bracts  membranous,  ovate  or 
obovate,  caducous.  Pedicels  at  length  2-3  lines.  Sepals  obtuse,  mem- 
branous. Two  of  the  anterior  anthers  much  exceeding  the  rest  of  the 
fertile  stamens.  Legume  flat,  very  broadly  oblong,  but  slightly  curved 
upwards,  obliquely  stipitatc,  broadly  rounded  at  the  extremity  with  a 
minute  or  obsolete  mucro  indicating  the  position  of  the  style  on  the 
upper  edge;  l|r-2J  inches  long,  |-1  inch  broad;  valves  cliartaceoua, 
lobsoletely  or  thinly  puberuious,  faintly  transverse-veined,  unappendaged, 
"  eds  obovate-cuneate,  compressed ;  cotyledons  plane,  extending  the 
large  diameter  of  the  seed  in  transverse  section.* 

The  plant  is  a  native  of  many  districts  of  Nubia  (as  Sukkot,  Mahas, 
ongola,  Berber),  Kordofan  and  Sennaar;  grows  also  in  Timbuktu  and 
Sokoto,  and  is  the  source  of  Alexandrian  ISenTha. 

2.  C,  awjusiifolia  Vahl* — This  species  is  closely  related  to  the 
preceding,  the  general  description  of  which  is  applicable  to  it  with  the 
following  exceptions.  In  the  present  plant  the  leaflets,  which  are 
usually  5-S-jugate,  are  narrower,  being  oval-lanccolate,  tapering  from 
the  middle  towards  the  apex  ;  they  are  larger,  being  from  one  to  nearly 
2  inches  long,  and  are  either  quite  glabrous  or  furnished  with  a  very 
scanty  pubescence.  The  legume  is  narrower  (7-8  lines  broad),  with  the 
hase  of  the  style  distinctly  prominent  on  its  upper  edge. 

The  plant  abounds  in  Yemen  and  Hadramaot  in  Southern  Arabia  ; 
it  is  also  found  on  the  Somali  coast,  in  Sind  and  the  Punjab.  In 
»ome  parts  of  India  it  is  now  cultivated  for  medicinal  use. 

The  uncultivated  plant  of  Arabia   supplies   the  so-called  Bombay 

Bennu  of  commerce,  the  true  Sennu  Meliki  of  the  Ea«t.     The  cultivated 

^    ^ftdmore  luxuriant  plant,  raised  originally  from  Arabian  seeds,  furnishers 

B     wie  Tinn^velbf  Senna  of  the  ding  market. 

I 
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History — According  to  the  cLiborate  researches  of  Carl  Martius,^  a 
^^f^Wledge  of  senna  cannot  be  traced  back  earlier  than  the  time  of  the 
jr^^r  Serapion,  who  flourished  in  the  9th  or  lOth  century;  and  it  is  in 
J!^^  to  the  Arabian  physicians  that  the  introduction  of  the  drug  to 
^^tern  Europe  is  due.     Isaac  Jud?eus/  who  wrote  probably  about  A.D. 


«>0 


'*'J-000  and  who  was  a  native  of  Egypt,  mentions  senna,  the  best  kind 

^hich  he  says  is  that  brought  from  Mecca. 

I.     Senna  (as  iSsuieri  or  Ssenen)  is  enumerated  among  the  commodities 

Y^ole  to  duty  at  Aci-e  in  Palestine  at  the  close  of  the  12th  century.* 

Ji  J^rance  in  1542,  a  pound  of  senna  was  valued  in  an  official  tariff*  at 

*^  Sols,  the  same  price  as  pepper  or  ginger. 

The  Arabian  and  the  mediaeval  physicians  of  Europe  used  both  the 
wjfi  and  leaves,  preferring  however  the  former.  The  pods  (Folliculi 
^Urim)  are  stiU  employed  in  some  countries. 


We  borrow  the  above  description  from 
^t  Oliver. 

'  St/n<inym* — C.  lanctolata  Roxb» ;  C. 
^kr^ti  Lem.  Lts, ;  Senna  ojkinalis  Roirb. ; 
&  (M^$tifolia  BAtkA, 

Itthauir,  Lcipt  Jft6T. 


*  Optra  Omnioj  Lugd.  1515,  lib.  2.  Prac- 
ticea,  c.  39, 

^  RtcitfU  dra   Iliatorititt  dejt   Croisndr^, 
Lois,  ii  (1S43)  177. 

*  Fontanon,   Edkta  tt  OrdonnaneeM  tUn 
Roys  f/c  France,  M.  2,  ii.  (1685)  349. 
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Cas&ia  ohovaia  Coll/  was  the  species  first  known  to  botanists,  and 
was  even  cultivated  in  lUily  for  medicinal  iT8e  during  the  fii^st  half  of 
the  IGtli  century.  Hence  the  term  Italian  Senna  used  by  Gerarde 
and  others.  In  the  records  of  the  '*  Cinque  savii  alia  mercanzia  '*  at 
Venice  we  found  an  order  hearing  date  1526  to  the  effect  that  Senna 
leaves  of  Tuscany  were  inadmissible;  the  same  was  applied  in  1676  to 
the  drug  from  Tripoli  in  Barbaria,  that  from  Cairo  being  exclusively 
permitted. 

Production— According  to  Nectoux,'  whose  observations  relate  to 
Nubia  at  the  close  of  the  last  century,  the  peasants  make  two  senna 
harvests  annually,  the  first  and  more  abundant  being  at  the  termination 
of  the  rains, — that  is  in  September;  while  the  other,  which  in  dry 
seasons  is  almost  nil,  takes  place  in  April. 

The  gathering  consists  in  simply  cutting  down  the  shrubs,  and 
exposing  them  on  the  rocks  to  the  burning  sun  till  completely  dry. 
The  drug  is  then  packed  in  bags  made  of  palm  leaves  holding  about  a 
quintal  each,  and  conveyed  by  camels  to  Es-souan  and  Darao,  w^hence  it 
is  transported  by  water  to  Cairo.  By  many  travellei-s  it  is  stated  that 
Senna  jebelt,  i.e.  moantoAn  seniia  (C.  actttif(dia)y  finds  its  way  to  the 
ports  of  Massowhah  and  Suakin,  and  thence  to  Cairo  and  Alexandria. 

Ca^aia  ohotata,  which  is  called  by  the  Arabs  Senna  baladt,  i.e,  indp- 
genons  or  wild  senna,  grows  in  the  fields  of  duriu  (Sorghvm)  at  Karnak 
and  Luxor^  and  in  the  time  of  Nectoux  was  held  in  such  small  esteem 
that  it  fetched  but  a  quarter  the  price  of  the  Senna  jeheli  hroughi 
by  the  caravans  of  Nubia  and  the  Bisharrin  Arabs.  It  is  not  now 
collected. 

Description — Three  kinds  of  senna  are  distinguished  in  Englinh 
commerce : — 

1.  Aka:andrian  Senna — ^This  is  furnished  by  Camia  acutifolia 
and  is  imported  in  large  bales.  It  used  fonnerly  always  to  arrive  in  a 
very  mixed  and  dirty  state,  containing,  in  addition  to  leaflets  of  senna, 
a  variable  iiroptution  of  leafstalks  and  broken  twigs,  pods  and  flowers; 
besides  which  there  was  almost  invariably  an  accompaniment  of  the 
leaves,  tiowers  and  fruits  of  Solenosteinma  Argel  Hayne  (p.  220),  not  to 
mention  seecls,  stones,  dust  and  heterogeneous  rubbish.  Such  a  drug 
required  sifting;  tanning  and  picking,  by  which  most  of  these  impurities 
could  be  separated,  leaving  only  the  senna  contaminated  with  leaves  of 
argel.  But  Alexandrian  Senna  has  of  late  been  shipped  of  much  better 
quality.  Some  we  have  recently  seen  (1872)  was,  as  taken  from  the 
original  package,  wholly  composed  of  leaflets  of  0.  acutifolia  in  a  well- 
preserved  condition ;  and  even  the  lower  qualities  of  senna  are  never 
now  contaminated  with  argel  to  the  extent  that  was  usual  a  few 
years  ago. 

The  leaflets,  the  general  form  of  which  has  already  been  de^^bed 


*  It  t£  a  ^'laucons  slimb  with  obovate 
leftflets,  broadly  roiindcrl  and  mucronulate, 
TenUorm  le^imc  ttrtuinAtcd  by  perBintettt 
8tyle«  ftiid  miurkod  along  the  middle  of  cnch 
YMve  by  a  ficrica  of  creat-Bhopcd  ridge« 
corrMponding  to  the  Bccd«w  It  ia  niore 
widdy  distribated  in  the  Kile  region  tb«ii 
the  other  ipecies,  atid  is  also  Toimd  in 


I 


Sindh  and  GujerAt  and  (nAtumlized)  in  ike 
West  Indies.  Ita  leafleti  (also  pods)  may 
occAsionidly  be  picked  out  of  Alexandriaa 
Senna. 

*  Voyagt  da  ha  la  Jlautt  E^f^/pfc  ,  ,  ntrc 
iff  A  ohnfri'nthns  M*r  /«  dktrfts  e^ptcm  dt 
Stue  fjni  mnt  rtpoHdma  dcm§  It  < 
Pftris,  \m%.  foL 
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(p.  216),  are  J  to  1 J  ioches  long,  rather  stiflF  and  brittle,  generally  a  little 
incurled  at  the  edges,  conspicuously  veined,  the  midrib  being  often 
brown.  They  are  covered  with  a  very  short  and  fine  pubescence  which 
Ls  most  dense  on  the  midrib.  The  leaves  have  a  peculiar  opaque,  light 
yellowish  green  hue,  a  somewhat  agreeable  tea-like  odour,  and  a 
mucilaginous,  not  very  marked  taste,  which  however  is  sickly  and 
nauseous  in  a  watery  infusion. 

2.  Arabian  Moka,  Bombay  or  East  Indian  Senna — ^This  drug 
IS  derived  from  Cassia  augustifolia,  and  is  produced  in  Southern 
Arabia.  It  is  shipped  from  Moka,  Aden  and  other  Red  Sea  ports  to 
Bombay,  and  thence  reaches  Europe. 

Arabian  senna  is  usually  collected  and  dried  without  care,  and  is 
mostly  an  inferior  commodity,  fetching  in  London  sometimes  as  low  a 
price  as  id.  to  \d.  per  ib.  Yet  so  far  as  we  have  observed,  it  is  never 
adulterated,  but  consists  wholly  of  senna  leaflets,  often  brown  and 
decayed,  mixed  with  flowers,  pods,  and  stalks.  The  leaflets  have  the 
form  ali-eady  described  (p.  217);  short  adpressed  hairs  are  often  visible 
on  their  under  surface. 

3.  TinneveUy  Senna — Derived  from  the  same  species  as  the  last, 
but  from  the  plant  cultivated  in  India,  and  in  a  state  of  far  greater 
luxuriance  than  it  exhibits  in  the  drier  regions  of  Arabia  where  it 
grows  wild.  It  is  a  very  superior  and  carefully  collected  drug,  consist- 
ing wholly  of  the  leaflets.  These  are  lanceolate,  1  to  2  inches  in  length, 
of  a  yellowish  green  on  the  upper  side,  of  a  duller  tint  on  the  under, 
glabrous  or  thinly  pubescent  on  the  under  side  with  short  adpressed 
hairs.  The  leaflets  are  less  rigid  in  texture  than  those  of  Alex- 
andrian senna,  and  have  a  tea-like,  rather  fragrant  smell,  with  but 
little  taste. 

Tinnevelly  senna  has  of  late  fallen  ofi^  in  size,  and  some  importa- 
tions in  1873  were  not  distinguishable  from  Arabian  senna,  except  from 
having  been  more  carefully  prepared.  The  drug  is  generally  shipped 
from  Tuticorin  in  the  extreme  south  of  India. 

Chemical  Composition — The  analysis  of  senna  with  a  view  to 
the  isolation  of  its  active  principle  has  engaged  the  attention  of  nume- 
rous chemists,  but  as  yet  the  results  of  their  labours  are  not  quite 
satisfactory. 

Ludwig  (1864)  treated  an  alcoholic  extract  of  senna  with  charcoal, 
and  obtained  from  the  latter  by  means  of  boiling  alcohol  two  bitter 
principles,  Sennacrol,  soluble  in  ether,  and  Sennapicrin,  not  dissolved 
by  ether. 

Dragendorff"  and  Kubly  (1866)  have  shown  the  active  substance  of 
senna  to  be  a  colloid  body,  easily  soluble  in  water  but  not  in  strong 
alcohol.  When  a  syrupy  aqueous  extract  of  senna  is  mixed  with  an 
equal  volume  of  alcohol,  and  the  mucilage  thus  thrown  down  has  been 
removed,  the  addition  of  a  further  quantity  of  alcohol  occasions  the  fall 
of  a  dark  brown,  almost  tasteless,  easily  alterable  substance,  which  is 
indued  with  purgative  properties.  It  was  further  shown  that  this 
precipitate  was  a  mixture  of  calcium  and  magnesium  salts  of  phosphoric 
acid  and  a  peculiar  acid.  The  last  named,  separated  by  hydrochloric 
acid,  has  been  called  Caihxirtic  Acid;  it  is  a  black  substance  which  in 
the  mouth  is  at  first  insipid,  but  afterwards  tastes  acid  and  somewhat 
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astringent  In  water  or  strong  alcohol  it  is  almost  insoluble, 
entirely  bo  in  etiicr  or  chloroform  ;  but  it  dissolves  in  wai*m  dilute 
alcohol  From  this  solution  it  is  preci])itable  by  many  acids,  but  not 
by  tannic. 

Groves^  in  18(58,  unaware  of  the  researches  of  Dragendorff  and 
Kubly,  aiTived  at  similar  results  as  these  chemists,  and  proved  con- 
clusively that  a  cathartate  of  ammonia  possesses  in  a  cooceiitratod  form 
the  purgative  activity  of  the  original  drug. 

The  exactness  of  the  chief  facts  relative  to  the  solubility  in  weak 
alcohol  of  the  active  princiiUe  of  senna  set  forth  b}^  the  said  chemists, 
was  also  remarkably  supported  by  the  long  pnicticat  experience  of 
T.  and  H.  Smith  of  Edinburgh/ 

Wlien  cathartic  acid  is  boiled  with  alcohol  and  hydrochloric  acid,  it 
is  reisnlved  into  sugar  and  Ctdhffrtoyfnic  AciiL 

The  alcoholic  solution  from  which  the  e^ithartates  have  Vjeen  separated 
contains  a  yellow  colouring  matter  which  was  called  Chrysoreiin  by 
Bley  and  Diesel (1849),  but  identified  as  Chrysophan^  by  Martius,  Batka 
and  others.  Dragendorff  and  Kubly  regard  the  identity  of  the  two 
substances  as  doubtful. 

The  same  alcoholic  solution  which  contains  the  yellow  colouring 
matter  just  described,  also  holds  dissolved  a  sugar  which  has  been 
named  Catharto'rtutviiite.  It  forms  warty  crystals,  is  not  susceptible 
of  alcoholic  fcnnentation,  and  does  not  reduce  alkaline  cupric  tartrate. 
The  formula  assigned  to  it  is  C^'H^'O*'. 

Senna  contains  tartaric  and  oxalic  acids  witli  traces  of  malic  acid. 
The  largo  amount  of  ash,  9  to  12  per  cent,  consisting  of  earthy  and 
alkaline  carbonates,  also  indicates  the  presence  of  a  considerable  quantity 
of  organic  acids. 

Commerce — Alexandrian  Senna,  the  produce  of  Nubia  and  the 
regions  further  south,  was  formerly  amonopoly  of  the  Egyptian  Govern- 
ment, the  enjoyment  of  which  was  granted  to  iodividuals  in  return  for 
a  stipulated  payment:  hence  it  was  known  in  continental  trade  as 
xSV?!/  clc  la  palti',  while  the  depots  were  termed  jfuites  and  those  who 
farmed  the  monopoly  paltiers*  All  this  has  long  been  abolished,  and 
the  trade  is  now  free,  the  drug  being  shipped  from  Alexandria, 

Arabian  senna  is  brought  into  commerce  by  way  of  Bombay.  The 
quantity  of  senna  imported  thither  from  the  Red  Sea  and  Aden  in  the 
year  1871-72  was  4,195  cwi.  and  the  quantity  exported  during  the 
same  period,  2,180  cwt^ 

Uses — Senna  leaves  ai'e  extensively  employed  in  medicine  as  a 
purgative. 

Adulteration— The  principal  contaminntion  to  which  senna  is  at 
present  liable  arises  from  the  presence  of  the  leaves  of  Scklcvoste^nma 
Argel  Hayne,  a  plant  of  the  order  Asclepnadca*,  2  to  3  feet  high,  grow- 
ing in  the  arid  valleys  of  Nubia.  Whether  these  leaves  are  used  for  the 
direct  purpose  of  adulteration,  or  under  the  notion  of  impromng  tlie 
drug,  or  in  virtue  of  some  custom  or  prejudice,  is  not  very  evident.    It 
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»  Pkarm,  Jotim.  x.  {I860)  1&6. 

«yfci</.  315. 

"Sec  Art.  PatUxIihtL 

*  From  Italijui  appattare,  to  let  or  f«rtii. 


*  Staimtent  of  the  Trade  and  yai^gaiiom 
t^the  PrtMdtncy  qf  Bombay /fit   lS71-7^ 
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is  certain  however  that  druggists  have  been  found  who  preferred  senna 
that  contained  a  good  percentage  of  argeL 

Nectoux,  to  whom  we  owe  the  first  exact  account  of  the  argel  or 
hargel  plant/  describes  it  as  never  gathered  with  the  senna  by  accident 
or  carelessness,  but  always  separately.  In  fact  he  saw,  both  at  Esneh 
and  Phile,  the  original  bales  of  argel  as  well  as  those  of  senna :  and  at 
Boulak  near  Cairo,  at  the  beginning  of  the  j^resent  century,  the  argel 
used  to  be  regularly  mixed  with  senna  in  the  proportion  of  one  to 
four. 

The  leaves  of  argel  after  a  little  practice  are  very  easily  recognized; 
but  their  complete  separation  fi-om  senna  by  hand-picking  is  a  tedious 
operation.    They  are  lanceolate,  equal  at  the  base,  of  the  same  size  as 
senna  leaflets  but  often  larger,  of  a  pallid,  opaque,  greyish-green,  rigid, 
thick,  rather  crumpled,  wrinkled  and  pubescent,  not  distinctly  veined. 
They  have  an  unmistakeably  bitter  taste.     The  small,  white,  star-like 
flowers,  or  more  often  the  flower  buds,  in  dense  corymbs  are  found  in 
plenty  in  the  bales  of  Alexandrian  senna.     The  slender,  pear-shaped 
follicles,  when  mature  1^  inches  long,  with  comose  seeds  are  less  fre- 
quent. It  has  been  shown  by  Christison^  that  argel  leaves  administered 
per  8e  have  but  a  feeble  purgative  action,  though  they  occasion  griping, 
it  is  plain  therefore  that  their  admixtui*e   with   senna  should  h^ 
deprecated. 

The  leaves  or  leaflets  of  several  other  plants  were  formerly  mixed 
occasionally  with  senna,  as  those  of  the  poisonous  Coriaria  myrtifolia 
L,  a  Mediterranean  shrub,  of  Cclutea  aroorescena  L.,  a  native  of  Central 
and  Southern  Europe,  and  of  the  Egyptian  Tephrosia  ApoUinea  Delile. 
We  have  never  met  with  any  of  them.* 


FRUCTUS  CASSIA  FISTULA. 

^^^i^ada  Fistviu ;  Purging  Cassia;  F.  Casse  Canefice,  Fruit  dti  Caneficer ; 

G.  Rohrencassie. 

^     Botanical  Origin — Cassia  Fistula  L.  {Cathartocarpus  Fistula  Pers., 

'^<^ctyrilobium  Fistula  WiUd.)  a  tree  indigenous  to  India,  ascending  to 

*Ooo  fget  in  the  outer  Himalaya,  but  now  cultivated  or  subspontaneous 

^  Egypt,  Tropical  Africa,*  the  West  Indies  and  Brazil    It  is  from  20  to 

1?  feet  nigh  (in  Jamaica  even  50  feet)  and  bears  long  pendulous  racemes 

^f  beautiful  fragrant,  yellow  flowers.     Some  botanists  have  established 

^^    this  tree  and  its  near  allies  a  separate  genus,  on  account  of  its 

^*otigated,  cylindrical  indehiscent  legume,  but  by  most  it  is  retained  in 

^  genus  Cassia. 

History — The  name  Casia  or  Cassia  was  originally  applied  ex- 
^\^ lively  to  a  bark  related  to  cinnamon  which,  when  rolled  into  a  tube  or 
1^*  Pe,  was  distinguished  in  Greek  by  the  word  avpiy^,  and  in  Latin  by 
^^^t  oi fistula.     Thus  Scribonius  lirgus,*  a  physician  of  Rome  during 

^  Op.  at,    (See  p.  218).  ^  Schweinfurih  found  it  in  6*  N.  Ut.  and 

^  -tHuptMotory,  ed.  2.  184a  850.  28-29*  K  long.,  in  the  country  of  the  Dor, 

I       "^e  reader  wiU  find  figures  of  these  where  the  tree  msy  also  be  indigenous. 

^^^ei  contrasted  with  Senna  in  Pereira's  *  ComjH>sUiones  Maiteamentcrunt,  cap.  4. 

*^^'^.  of  Mat.  Med.  ii  part  ii  (1853)  18G6.  sec.  36. 
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the  reigiis  of  Tiberius  and  Claudius,  with  the  latter  of  whom  he  m  said 
to  have  visited  Britain,  a.d.  43,  uses  the  expression  '*  Camce  rufcc  fistu- 
larum**  in  the  receipt  for  a  collyrium.     Galen*  describing  tlie  different  j 
varieties  of  cassia,  nientionxS  that  called  Giz!''  (y/fe^?)  as  being  quite  like  ! 
cinnamon  or  even  better;  and  also  names  a  welUcnown  cheaper  sort,  i 
having  a  strong  taste  and  odour  which  is  called /t^/ it /a,  because  it  is 
rolled  up  like  a  tube, 

Ori basins,  physician  to  the  Emperor  Julian  in  the  latter  half  of  the 
4th  and  beginning  of  the  5  th  century,  describes  Cassia  fistulo  as  a  baf-J^I 
of  which  there  are  several  varieties,  liaviog  pungent  and  astringent  1 
properties  {'*  omnca  cassiw  Jistulw  virei^  hahcnt  aeriter  exalfacientes  et  ^ 
sinngentes''),  and  sometimes  used  in  the  place  of  cinnamon. 

It  is  doubtless  the  same  drug  which  is  spoken  of  by  Alexander 
Trallianus*  as  Kacr/a?  crvpiy^  (cada  fistula)  in  connexion  with  costus, 
pepper  and  other  aromatics ;  and  named  by  other  Greek  writers  a&  h 
Kaata  (TvptYyt^Stj^  (casia  fislulari&).     Alexander  still  more  distinctlyfl 
calls  it  also  Ka(Tta  aiyvTrrla^ 

The  tree  under  examination  and  its  ft^iit  were  exactly  described  in 
the  beginning  of  the  13th  century  by  Abul  Abbas  Annabati  of  Sevilla  f 
the  fruit,  the  Ca&sia  Fistula  of  modern  medicine,  is  noticed  hy  Joannes 
Actuarius,  who  flourished  at  Constantinople  towartls  the  close  of  thoj 
13th  century  ;  and  as  he  describes  it  with  particular  minuteness/  it  is] 
evident  that  he  did  not  consider  it  well  known.      The  drug  is  also! 
mentioned  by  several  writers  of  the  school  of  Salernum.     The  tree 
would  appear  to  have  found  at  an  early  period  its  way  to  America^  if 
we  are  correct  in  referring  to  it  the  Cassia  Fistula  enumerated  by  Petrus 
Martyr  among  the  valuable  i>roduets  of  the  Ne%v  World.*     The  drug 
was  a  familar  remedy  in  England  in  the  time  of  Turner,  15G8.' 

The  tree  was  figured  in  1553  by  the  celebrated  traveller  Belon  wlio  i 
met  with  it  in  the  gardens  of  Cairo,  and  in  15D2  by  Prosper  Alpinua] 
who  also  saw  it  in  Eg3.pt 

Description — The  ovary  of  the  flower  is  one-celled  with  numerous 
ovules,  which  as  they  advance  towards  maturity  become  separated  by 
the  growth  of  intervening  septa.     The  ripe  legume  is  cylindrical,  dark 
chocolate-brown,  1|  to  2  feet  long  by  |  to  1  inch  in  diameter,  witli  a 
strong  short  woody  stalk,  and  a  blunt  end  suddenly  contracted  into  iki 
point      The  fibro-vascular  column  of  the  stalk  is  divided  into  twaj 
broad  parallel  seams,  the  dorsal  and  ventral  sutures,  running  down  the] 
whole  length  of  the  pod.      The  sutures  are  smooth,  or  slight!}'  striated ' 
longitudinally;  one  of  them  is  formed  of  two  ligneous  bundles  coalescing 


» i>«  AnildeL  t.  c.  14. 

*  Noticed  Ukewue  amon^  IheGommodities 
liable  to  duty  at  Alexandna  m  tbo  2nd  cen- 
tury.—Vincent,  Commerce  nf  the  Ancients^ 
iL  712. 

'  Phyifka  mUfgarduf,  Argent  1633.  227. 

*  Libri  zii.  J.  Guinterio  interprete)  BAfiil, 
1556.  lib.  vii.  c.  S, 

^  PuBcbmann'a  edition  (quoted  in  thv  ap- 
pendix) i.  435. 

«  Meyer,  0e4<Mch(€  dtr  Botanik,  iii.  (1856). 
22<K 

^  **QueTnad]nodiim  ri  veiitrem  mollire 
fuerit  animas,  pnina,  et  pri^ipfu^  Damas- 


cena  adjicimus,  aique  <|uippiam  fer^  iu^r» 
nominatiB  casiir.      Est  autem  fmctiia  ejtt« 
astulua  et  oblongus,  nigrum  intoa  bumoresQ 
c<mcretiim  gestanSi  qui  bandquaqnuii  una 
continuitatecoaluit,  eedtx  inti^rviillo  tetiui-  ] 
bus    ligooaiaque    membranulis    dirimilur. 
babens  ad  specie!   propagmtionem,   gnuial 
qu^am  aeroinalia,  ailiati»  Uli  que  ot>bM  f 
iimotuit,  odaimilia."  —  Mtihodus  Itedtrndu 
lib.  Y.  c.  2, 

*  De  nvper  9ub  D,  Carolo  rtpertU  immdiMm 
Basil  1521. 

*  HtrhaU,  part  H.  20. 
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by  a  narrow  line.  If  the  legiime  is  curved,  the  ventral  suture  commonly 
occupies  its  inner  or  concave  side.  The  valves  of  the  pods  are  marked 
by  slight  transverse  depressions  (more  evident  in  smtill  specimens) 
corresponding  to  tlie  internal  divisions,  and  also  by  inconspicuous 
trans vei"se  veins. 

Each  of  the  25  to  100  seeda  which  a  legume  contains,  is  lodged  in  a 
cell  forme<i  by  very  thin  woody  dissepiments*  The  oval,  flattish  seed 
from  A^  to  -i^  of  an  inch  long,  of  a  reddish-brown  colour,  contains  a 
large  embr^'o  whose  yellowish  veined  cotyledons  cross  diagonally,  as 
seen  on  tranverse  section,  the  horny  white  albumen.  One  side  is 
marked  by  a  dark  line  (the  raphe).  A  very  slender  funicle  attaches  the 
seed  to  the  ventral  suture. 

In  addition  to  the  seeds^  the  cells  contain  a  soft  saccharine  pulp 
which  in  the  recent  state  fills  them  up,  but  in  the  imported  pods  appears 
only  as  a  thin  layer,  spread  over  the  septum,  of  a  dark  viscid  substance 
of  mawkish  sweet  taste.  It  is  this  pulp  which  is  made  use  of  in 
pharmacy. 

Microscopic  Structure — The  bands  above  described  running 
along  the  whole  pod,  are  made  up  of  strong  fibro-vascular  bundles  mixed 
with  sclerenchymatous  tissue.  The  valves  consist  of  parenchymatous 
cells,  and  the  whole  pod  is  coated  with  an  epidermis  exhibiting  small 
tabular  cells,  which  are  filled  with  dark  granules  of  tannic  matter.     A 

»few  stomata  are  also  met  with.     The  thin  brittle  septa  of  the  pod  are 
composed  of  long  ligneous  cells,  enclosing  here  and  there  crystals  of 
oxalate  of  calcium. 
The  pulp  itself,  examined  under  water,  is  seen  to  consist  of  loose 
cells,  not  forming  a  colierent  tissue.      They  enclose  chiefly  granules  of 
^buminoid  matters  nnd  stellate  crystals  of  oxalate  of  calcium.     The 
'       cell  wall  assumes,  on  addition  of  iodine,  a  blue  hue  if  they  have  been 
previously  washed  by  potash  lye.     The  seeda  are  devoid  of  starch,  but 
J^iftld  a  copious  amount  of  thick  mucilage,  which  surrounds  them  like  a 

■   halo  if  they  are  macerated  in  water. 
Chemical  Composition — No  peculiar  principle  is  known  to  exist 
^Hher  in  the  woody  or  the  pulpy  portion  of  cassia  fistula.     The  pulp 
^^ntains  sugar  in  addition  to  the  commonly  occurring  bodies  noticed  in 
€  previous  section. 

Uses — The  pulp  separated  IVom  the  woody  part  of  the  pods  by 

2**^^iug  the  latter,  digesting  them  in  hot  water,  and  evaporating  the 

Pitied  liquor,  is  a  mild  hixative  in  commou  domestic  use  in  the 

P'^^tli  of  Europe^'  but  in  England  scarcely  ever  now  administered  except 

*^  the  form  of  the  well-known  Lenitive  Electuary  (Con/ectio  semice)  of 

^k\i  it  is  an  ingredient 

^tw  Commerce — Cassia  fistula  is  shipped  to  England  from  the  East  and 
^^H  Indies,  but  chiefly  from  the  latter.  The  pulp  jyer  se  has  been 
v^<iagioDalIy  importedi  but  it  should  never  be  employed  when  the 
^gumes  for  preparing  it  can  be  obtained. 

Substitutes — The  pods  of  some  other  species  of  Cassia  share  the 
'stracture  above  described  and  have  been  sometimes  imported. 
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Those  of  C.  gra7idis  L.  £  {(I  brasiUana  Lamarck),  a  tree  of  Central 
America  and  Brazil,  are  of  much  larger  size,  showing  when  broken 
transversely  an  elliptic  outline,  whose  longer  diameter  exceeds  an  inch. 
The  valves  have  Yevy  prominent  siitme.s  and  transverse  branching  veins. 
The  pulp  is  bitter  and  astringent. 

The  legumes  of  Cassia  inoschaia  H  B  K.,'  a  tree  30  to  40  feet  high, 
growing  in  New  Granada  and  known  there  as  CaHfifistola  de  piirgai\ 
bear  a  close  resemblance  to  those  of  Cassia  Fistula  L.,  except  that  they 
are  a  little  smaller  and  rather  less  regularly  straight.  They  contain  a 
sweetish  astringent  pulp  of  a  bright  brown  hue.  When  crushed  and 
exposed  to  the  heat  of  a  water-hath,  they  emit  a  jileasant  odour  like 
sandal-  wood.  The  pulp  is  coloured  dark  blackish  green  by  perchloride 
of  iron. 
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TAMARINDI  PULPA. 

TamarindtiSfFructusTamariiidi;  Tamarinds;  ¥.Tania7n7is: 
G.  Tamcmndeii. 

Botanical  Origin — TamaHndvs  indica  L. — The  tamarind  h  a 
large  handsome  tree,  growing  to  a  height  of  60  to  80  feet,  and  having 
abruptly  pinnate  leaves  of  10  to  20  pairs  of  small  oblong  leaflets,  con* 
Btituting  an  abundant  and  umbrageous  foliage.  Its  purplish  flower  buds 
and  fragrant,  red-veined,  white  blussoms,  ultimately  assuming  a  yellow- 
ish tinge,  contribute  to  its  beautiful  aspect  and  cause  it  to  be  generally 
cultivated  in  tropical  countries, 

7\  indica  appears  to  be  truly  indigenous  to  Tropical  Africa  between 
12°  N.  and  IS'  S.  lai  It  grows  not  only  in  the  Upper  Nile  regions 
(Sennaar,  Kordofan,  Abyssinia),  but  also  in  some  of  the  lemotest  dis* 
tricts  visited  by  Speke,  Grant,  Kirk,  and  Stanley,  and  as  far  south 
as  the  Zambesi.  According  to  F.  von  Mullcr,"  it  occurs  in  Tropical 
Australia. 

It  is  found  throughout  India,  and  as  it  has  Sanskrit  names  it  mav 
even  be  really  wild  in  at  least  the  southern  parts  of  the  peninsula,  ft 
grows  in  the  Indian  islands,  and  Ci'awfurd*  has  adduced  reasons  to  show 
that  it  is  probably  a  true  native  of  Java.  The  mediaeval  Arabian 
authors  destTibe  it  as  grooving  in  Yemen,  India,  and  Nigintla, 

The  tamarind  hfus  been  naturalized  in  Brazil,  Ecuador  and  Mexico. 
Hernandez,*  who  resided  in  the  latter  country  from  1571  to  1575,  speaks 
of  it  as  "  nujyer  ,  .  .  ad  eas  oras  transhita.'*  It  abounds  in  the  West 
Indies  where  it  was  also  introduced  together  with  ginger  by  the 
Spaniards  at  an  early  period.  The  tree  found  in  these  islands  beais 
shorter  and  fewer-seeded  {>ods  than  that  of  India,  and  hence  was  for- 
merly regarded  as  a  distinct  species,  Tamarindiis  occidentalis  Gjirtn. 

History — The  tamarind  was  unknown  to  the  nncient  QreekB 
and  Romans;   nor  have  we  an}-  t^videncc  that  the  Egyptians  were 


*  Hftubury  m   Lhin,   Trans,  xxiv.    161. 
^.   26;    Phmm,    Jmtrn,    v.    (1864)    S48 ; 

"  Expotitiot)  tutercoloniole,^ — KcttM  *ur  la 


V&gitaiimi  de  rAvttruUc,  Melk,  1806.  & 
^Dict.  of  Intiinn  hhmh,  1856.  -ISS. 
*  2Cova   piautfirPTfi,   nmrnaiium  H  i 

ralium  ftiHoritt^  Bomse,  1661.  ^ 
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Acquainted  with  it/  which  in  the  more  aurfjrisiug  considering  that  the 
tree  appcam  indigcuous  to  the  U]jpei"  Nile  cmintrieH,  and  that  its  fruit 
13  held  in  tlie  great<2st  esteem  in  tlinse  regions.'- 

The  earliest  mention  of  tamarind  occurs  in  the  ancient  Sanskrit 
writings  where  it  ia  spoken  of  under  several  names?  From  the  Hindus, 
it  would  seem  that  the  fruit  became  known  to  the  Arahians,  who  called 
it  Tavmre-hindi,  i.e.  Indian  Bute.  Under  this  name  it  was  mentioned 
by  Isaac  Judsttus/  Avicenna,^  and  the  Younger  Mesue,^  and  also  by 
AJhervi/  a  Persian  physician  of  the  10th  ccntiiry  who  describes  it  n^ 
black,  of  the  flavour  of  a  Damascene  plum,  and  containing  fibres  and 
stones. 

It  was  doubtless  from  the  Arabians  that  a  knowledge  of  the  tamarind, 
as  of  so  many  other  eastern  drugs,  passed  daring  tlie  middle  ages  into 
Europe  through  the  famous  school  of  Salernum.  Oxyp/ajenica  (O^v- 
^mviKo)  and  Daeft/l!  (tcntos'i  are  names  under  which  we  meet  with  it  in 
the  writings  of  Matthaeus  Platearius  and  Saladinus,  the  latter  of  whom, 
as  well  as  other  authors  of  the  period,  considered  tamarinds  as  the  fruit 
of  a  wild  palm  growing  in  Imlia. 

The  abundance  of  tamarinds  in  Malabaj\  i.'oromandel,  and  Java  was 
i^eported  to  Manuel,  king  of  Portugal,  in  the  letter  of  tlie  apothecary 
Pyrei**  on  the  drugs  of  India,  written  in  Cochin,  January  27th,  1510. 
A  correct  description  of  the  tree  was  given  by  Garcia  de  Ortii  about 
fifty  years  later. 

Preparation—Tamarinds  undergo  a  certain  preparation  before  being 
brought  into  commerce. 

In  the  West  Indie^^,  the  tree  matures  its  fruit  in  June,  July  and 
August,  and  the  pods  are  gathered  when  fully  ripe,  which  is  known  by 
the  fragility  of  the  outer  shell.  This  latter,  which  easily  breaks  between 
the  tinger  and  thumb,  is  then  removed,  and  the  pods  deprived  of  shelly 
fragments  are  placed  in  layers  in  a  cask,  and  boiling  syrup  is 
poureti  over  them  till  the  cask  is  filled.  When  cool,  the  cask  is  closed 
and  is  then  ready  for  sale.  Sometimes  layei^  of  sugar  are  placed 
between  the  fruits  previous  to  Uie  hot  syrup  being  added." 

East  Indian  tamarinds  arc  also  sometimes  preserved  with  sugar,  but 
astialty  they  are  exported  without  such  addition,  tlie  outer  shell  being 
removed  and  the  fruits  being  pressed  together  into  a  mass. 

In  the  Upper  Nile  regions  (Darfur,  Kordofan,  Sennaar)  and  in 
Arabia,  the  softer  part  of  tamarinds  is,  for  the  sake  of  greater  perman- 
ence and  convenience  of  transport,  kneaded  into  flattened  round  cakes, 
4  to  8  inches  in  diameter  and  an  incli  or  two  thick,  which  are  dried  in 
the  sun.     They  are   of  firm  consistence  and  quite  blaek,  externally 


'Sir  Gartliier  Wnkin»ou  [Au^niit  Etjtfp- 
iiant^  L  IHil.  78)  miy.^  that  tatnahml  stotma 

re  b*'  *  :  ^  m  the  tombs  (\(  Thelitis  ; 
^ou  '  l>r.  Birch  aiifl  the  coll^-v* 

in  v„-  -  .LLah  Museum  we  have  ob- 
laifiod  no  contirrimtiou  of  the  fact. 

*  Birth  speaks  of  it  us  an  in*^iUt'%H*f  {f\ft 
of  J  lieUrn  und  Entihthimtjfn  in 

yn  'filralajrim,  Gotha,  1858v    i. 

61 1  :  111,  aU.  44)0;  iv.  173.— The  iame 
a^ys  llohlfii,  Brht^  dutch  ^onia/rictf 
fkytlia(ia72}2a. 


(1844)  14U  ill.  (ISoO)  171. 

^  Opera  Omnia,  LugiL  151.1,  lib.  ii.  Prac 

tiCGS,   L\   41. 

^Op^ra,  Veiiet,  !5<H.  li.  339. 

^Ofina,  Veoet.  in<il.  52. 

'"  Funiiamenta  Pharmatologio'^  ed,  Selif- 
manu.  Vindob.  la-^O,  49, 

'^Jmi-n.  de  Sac,  Phann.  LmiL  ii.   (1838^ 
36. — ^eo  also  AppemUx, 

"Lutian,   Hortun  Jummc^t^Uit  ii* 
*224  ;  Macfadyeii^  Flont,  of  Jamaica 
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strewn  with  hair,  sand,  seeds  and  other  impurities ;  they  are  largely 
consumed  in  Egypt  and  Central  Africa,  and  sometimes  find  their  way  to 
tlie  south  of  Eiuoi>e  as  Etjffptian  Tamannds, 

Description — Tlie  fruit  is  an  obJong,  or  linear  oblong,  strictly  com- 
pressed, curved  or  nearly  straight,  pendulous  legume,  of  the  thickness  1 
of  the  finger  and  3  to  0  inehes  in  length,  supported  by  a  woody  stalk. 
It  has  a  thin  but  hard  and  brittle  outer  shell  or  epiearp,  which  does 
not  split  into  valves  or  exhibit  any  very  evddent  sutures.     Within  the  ; 
epicarp  is  a  firm,  juicy  pulp,  on  tlie  surface  of  which  and  starting  from 
the  stalk  are  strong  woody  ramifying  nerves;  one  of  these   extends 
along  the  dorsal  (or  concave)  edge,  two  others  on  cither  side  of  the  _ 
ventral  (or  convex)  edge,  while  betw^een  these  two  there  are  usually  2,  ■ 
3,  or  4  less  regular  and  more  slender  nerves, — all  running  towards  the 
apex  and  throwing  out  branching  filaments.     The  browTiish  or  reddish 
pulp  has  usually  an  acid  taste,  though  there  are  also  sweetish  varieties. 

The  seeds,  4?  to  12  in  number,  are  each  of  them  enclosed  in  a  tough,  | 
merabraneous  cell  (endocarp),  surrounded  by  the  pulp  (sarcocaiii).  They  | 
are  fiattened  and  of  irregular  outline,  being  roundish,  ovate,  or  obtusely 
four-sided,  about  ^\  of  an  inch  long  by  ^  thick,  with  the  edge  broadly 
keeled  or  more  often  slightly  furrowed-  The  testa  is  of  a  rich  brown, 
marked  on  the  flat  sides  of  the  seed  by  a  large  scar  or  oreole,  of  nither ' 
duller  polish  than  the  surrounding  portion  which  is  somewhat  radially 
striated.  The  seed  is  exalbuminous,  with  thick  hard  cotyledons,  a 
short  straight  included  radicle,  and  a  plumule  in  which  the  pinoatdon  of 
the  leaves  is  easily  pcrceptilde. 

Tamarinds  are  usually  distinguished  in  trade  as  West  Iiidian  and 
^a^^  ItnUiin,  the  fonner  being  preserved  with  sugar,  the  latter  without 

1,  West  Indian    Tamarinds,   Broini    or   Red   Tamarinds^ — A 

bright  reddish  brown,  moist,  saccharine  mass  consisting  of  the  pulpy 
internal  part  of  the  fruit,  usually  unbruken,  mixed  with  more  or  less  of  h 
syrup.     It  has  a  very  agreeable  and  refreshing  taste,  the  natural  acidity  ^ 
of  the  pulp  being  tempered  by  the  sugar.     It  is  this  form  of  tamarinds 
that  is  usually  found  in  the  shops. 

2.  EaM  Indian    Tamarinds,    Bla^Jc    Tamarinds, — These  differ 

from  tlie  last  described  in  that  they  are  preserved  without  the  use  of 
sugar.  They  are  found  in  the  market  in  the  form  of  a  firm,  clammy, 
black  mass,  consisting  of  the  pulp  mixed  with  the  seeds*  stringy 
fibres,  and  some  remains  of  the  outer  shell  The  pulp  has  a  strong 
acid  taste. 

Notwithstanding  the  rather  uninviting  appearance  of  East  Indiaa 
tamarinds,  they  afibrd  a  good  pulp,  which  may  he  satisfactorily  used  in 
making  the  Uanffctio  Scniiw  of  pharmacy,     In  fiiet,  on  the  eontineu 
this  sort  of  tamarind  alone  is  employed  for  medicinal  purposen. 

Microscopic  Structure— -The  soft  part  of  tamarind  consists  of  a 

tissue  of  thin*wallcd  cells  of  considerable  size,  which  is  traversed  by  fl 
long  fibro- vascular  bundles.     In  the  former  a  few  very  small  starch- W 
granules  are  met  with,  and  more  numerous  crystals,  which  are  probably 
bi tartrate  of  pota-ssium. 

Chemical  Composition — ^ Water  extracts  from  unsweetened  tama* 
rindSf  sugar  together  with  acetic,  tartaric  and  citric  acids,  the  acids 
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iQ^pdbined   for  the    most    part    with    potash.     The   oeutrnhzed 

itt'twuces  alkaline  ciipric  tartrate  after  a  while  without  heat,  and 

lerefore   probably   contains  grape  sugar.     On   evaporabiun,  c»"eam  of 

&rtar  and  sugar  crystallize  out.     The  volatile  acids  of  tlic  fatty  series, 

the  presence  of  which  in  the  pulp  has  been  pointed  out  by  Gorup- 

esanez,  have  not  been  met  with  by  other  cheinista.     Tannin  is  absent 

well  as   oxalic   acid.     We  have   ascertained   that   ia    East    Indian 

[tamarinds,  citric  acid  is  [)resent  in  but  smali  quantity.      No  peculiar 

f principle  to  which  the  laxative  action  of  tamarinds  can  be  attributed 

is  known. 

The  fruit-pulp  diffused  in  water  forms  a  thick,  tremulous,  somewhat 
glutinous  and  turbid  liquid.     It  was  examined  as  early  as  the  year  I7li0 

Lby  Vauquelin  under  the  name  of  *'  vegetable  jelli/,'' ^the  tirst  described 
inong  the  pec  tic  class  of  btidies. 

The  hard  seeds  have  a  testa  wdiich  abounds  in  tannin,  and  after  long 
boiling  is  easily  separated,  leaving  tlie  cotyledons  soft.  These  latter 
have  a  bland  mucilaginous  taste,  and  are  consumed  ia  India  as  food 
during  times  of  scarcity. 

Commerce— Tamarinds  are  shipped  in  comparatively  small  quan- 
titiea  from  several  of  the  West  Indian  islands,  and  also  from  Guayaquil 

»The  ex]3ort  from  the  Bombay  Presidency  in  the  year  1871-72  was 
6286  cwi,  which  quantity  was  shipped  chietiy  to  the  Persian  Gulf, 
Sind,  and  ports  of  the  Red  Sea.*  128,144  centners  were  re-exported  in 
1877  from  Trieste, 

^Usc5 — In  medicine,  tiimarinds  are  considered  to  bo  a  mild  laxative  ; 
they  are  sometimes  used  to  make  a  refrigerant  drink  in  fever.  In 
hot  countries,  especijiUy  the  interior  of  Africa,  they  are  re^ijarded 
as  of  the  highest  value  for  the  preparation  of  refreshing  leverages. 
The  Black  Tamarinds  ai'C  said  to  be  used  in  the  manufacture  of 
tobacco. 


BALSAMUM  COPAIBA, 

Copaiba ;  Balaam  of  Copaiba  or  Cojmiva,  Bidsani  Capim ;  F.  Bawms 
OIL  Olio-r^»ine  de  Copahu ;  G.  Cojmivabalm^nn. 
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Botanical  Origin — The  drug  under  notice  is  produced  by  trees 
helongitig  to  the  genus  Copaifera,  natives  of  tlie  warmer  countries 
of  South  America.     Some  are  found  in  moist  forests,  others  exclusively 

,ry  and  elevated  situations.  They  vary  in  height  and  size,  some 
__  umbrageous  forest  trees,  while  others  have  only  the  dimension  of 
shrubs  ;  it  m  from  the  former  alone  that  the  oleo- resin  is  obtained. 

The  following  are  reputed  to  furnish  the  drug,  but  to  what  ext-ent 
each  contributes  is  not  fully  known. 

1,  Copaifera  ojfficinalts  L.  (0.  Jacquini  Desf ),  a  large  tree  of  the  hot 
coast  region  of  New  Granada  as  far  north  as  Panama,  of  Venezuela  and 
the  island  of  Trinidad. 

2.  C,  guianensia  Desf,  a  tree  of  30  to  40  feet  high,  very  closely 
related  to  the  preceding,  native  of  Surinam,  Cayenne,  also  of  the  Rio 


SUUer/mti  of  the  Trmi^  and  Navlgntion  of  the  Prmdtncy  of  B&mhay,  1871'72»  pi  ii  66, 
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Kegi'o  between  Maiiaos  and  Batcellos  (Spruce).     According  to  Ben tham 
it  seems  to  }je  the  same  species  as  the  O.  hljutpi  of  Ha^^tie/ 

3.  C.  conacea  Mart,  (ll  coni't folia  Hayne),  a  large  tree  found  in  the 
Cftafingas  or  dry  woods  uf  tlio  Bntzilian  provinces  uf  Bahia  aud 
Piauhy. 

4.  (1  Lan{fiidorffi,i  Desf^  (C.  nititht  Hayne,  (1  StJloitni  Hayne,  T  C, 
Jussit'itl  Hayne) »  a  polymorphous  species,  varying  in  the  form  and  size 
of  leafleis,  and  also  in  dimensions,  being  either  a  shrub,  a  small  bushy 
tree,  or  a  large  tree  of  00  feet  high,  Benthara  admits,  besides  the  type, 
three  varieties  : — /i  fjfabrfi  (0.  glabra  Vogel),  y.  grmuMjiAia,  S*  kixa 
(C.  laxii  Hayne).  The  tree  grows  on  dry  camjxys,  cuntln</a^  and  other 
places  in  the  provinces  of  S.  Paulo,  Minas  Oeraes,  Goyaz,  Mato  Grosso, 
Bahia  and  Ceara ;  it  is  therefore  distributed  over  a  vast  area.  Accord- 
ing to  Gardner,®  the  Brazilian  tmveller,  it  yields  an  abundance  of 
balsara. 

In  addition  to  these  species,  must  be  mentioned  a  tree  described  by 
Hayne  and  commonly  cited  under  the  name  of  Copaifera  wultijuga,  as 
a  sjjecia!  source  of  the  drug  shipped  from  Para.*  As  its  name  implies, 
it  is  remarkable  for  the  number  of  leaflets  (0  to  10  pairs)  on  each  leaf 
But  it  is  only  known  from  some  leaves  in  the  lierbarium  of  Martias 
which  Bentham,  who  has  examined  them,  informs  us  are  unlike  those 
of  any  Copaifera  known  to  him,  though  certainly  the  leaflets  are  dotted 
with  oU-vessels  as  in  some  species.  In  the  absence  of  flowers  and 
fruits,  there  is  no  suflicient  evidence  to  prove  that  it  belongs  even  to 
the  genus  Copaifera.  It  is  not  mentioned  by  Martins  in  his  Sy&(ema 
Materim  Medkm  BrasrilienmM  (1843)  aa  a  source  of  the  drug. 

History — Among  the  early  notices  of  Brazil  is  a  treatise  by  a 
Portuf,aiese  fiiar  who  had  resided  in  that  country  from  1570  to  1600. 
The  nmiiuscript  found  its  way  to  England,  was  translated,  and  was 
published  by  Purchas'^  in  1625.  Its  author  notices  many  of  the  natural 
productions  of  the  country,  and  among  others  CitjmylKi  ivhidi  he  de- 
scribes as  a  large  tree  from  whose  trunk,  when  wounded  by  a  deep 
incision,  there  flows  in  abundance  a  clear  oil  much  esteemed  as  a 
medicine. 

Balsam.  C'opr.  }jvm  is  already  enumerated  in  the  6th  edition  of  the 
Pharmacopn?a  of  Amsterdam,  A.D.  Ifi^G.** 

Father  Cristoval  d'Acufia,'  who  ascended  the  Amazon  from  Pam> 
aiTiving  at  Quito  in  1038,  mentions  that  the  country  affords  very  large 
Cassia  fistula,  excellent  sarsaparilla,  and  the  oils  of  Andirova  (Ca/'<i/>ci 
gitianensw  Aublet,  Mellaceaj),  and  CopHilba,  as  good  as  balsam  for 
curing  wounds. 

Piso  and  Marcgraf,*  who  in  1C36  accompanied  the  Count  of  Nassau 

^  Hayne  (1827^  enumerated  aud  Hgurtjil 
15  apecius,  sonic  of  them  founded  on  very 
imperfect  materials.  Bentham  in  the  Fiorn 
BrasiVmha  of  Martins  and  Eudlicher  (fasc. 
50.  LftjHinimntr,  il  IKJO,  np,  23,0-2U)  ad^ 
raita  only  11,  one  of  which  in  doubtful  tui 
to  the  genus. 

'  Fig.  in  Bentley  and  Trimen,  MetL 
Pfants,  ]^rt  32  (1878);  Ungsdorffii,  not 
Ivanadormi*  is  to  be  HTitten  ;  aeo  Phami. 
Journ.  ix,  (1870)  773. 

*  MS.  attached  to  apectmena  in  the  Kew 
Herljarinm, 
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^  *'  Alle  Arten  gelien  mehr  odor  w«Dij 
Balsam,  uud  den  meisteu  giebt  die 
ProWnz     Pura     vorkonimeiide    Cap 
7/1  «//4/w^/t/'— Hayne,      LhnuEa,    u 
429. 

*  Pilfjrlm€9  and  Pi^tfrhnngfy  Loud. 
Uti25)  1308. 

«  Pharm.  Jourv,  yl  (1876)  102L 

^  S^utvo  DfJiCtihrhnifnto  drl  gran  Uio  tie 
las  Amasonas,  Madrid,  U>ll,  No.  30. 

»  IlUl,   NaL   BniMilui,    HiiH.    Piao,    56, 
Marcgraf,  im 
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the  Dutch  establishments  in  Brazil,  each  give  an  account  of 
the  Copttiha  and  the  method  of  obtaining  its  oleo-resiu.  The  former 
states  that  the  tree  grows  in  Pemambuco  and  the  island  of  Maranhon^ 
whence  the  balsam  is  conveyed  in  abundance  to  Europe. 

The  dnig  was  formerly  brought  into  European  commerce  by  the 
Portuguese^  and  used  to  be  packed  in  earthen  pots  pointed  at  the  lower 
end;  it  often  arrived  in  a  very  impure  condition.*  In  the  London 
Pharmacoptfiia  of  1677,  it  was  called  Bidsamuni  Capivi^  which  is  still 
its  most  popular  name. 

Secretion^ — Karsten  states  that  he  observed  resiniferous  ducts, 
frequently  more  than  an  inch  in  diameter,  running  through  the  whole 
stem.  He  is  of  the  opinion  that  the  cell-walls  of  the  neighbouring 
parenchyrae  are  liquetied  and  transformed  into  the  oleo-resin.^  We  are 
not  able  to  ofler  any  argument  in  favour  of  this  opinion. 

In  the  vessels  ab'eady  alluded  to,  the  balsam  sometimes  collects  in 
so  large  a  quantity,  that  the  trunk  is  unable  to  sustain  the  inward 
pressure,  and  hursiH.  This  curious  phenomenon  is  thus  referred  to  in  a 
letter  addressed  to  one  of  us  liy  Mr.  Spruce  :^"  I  have  three  or  four 
times  heard  what  the  Indians  assured  mc  was  tho  bursting  of  an  old 
capivi-tree,  distended  with  oiL  It  is  one  of  the  strange  sounds  that 
sometimes  disturb  the  vast  solitudes  of  a  South  American  forest.  It 
resembles  the  boom  of  a  distant  cannon,  and  is  quite  distinct  from 
the  crash  of  an  old  tree  falling  from  decay  which  one  hears  not 
unfrequently/' 

A  similar  phenomenon  is  known  in  Borneo.  The  trunks  of  aged 
trees  of  Dryorxdanops  arortudtca  contain  large  quantities  of  oleo-resin 
or  Camphor  Oil,*  which  appears  to  be  sometimes  secreted  under  such 
pressure  that  the  vast  trunk  gives  way.  '*  There  is  another  sound/' 
says  Spenser  St  John/  "only  heard  in  the  oldest  forests,  and  that  is  as 
if  a  mighty  tree  were  rent  in  twain,  1  often  asked  tlie  cause,  and  was 
assured  it  was  the  camphor  tree  splitting  asunder  on  account  of  the 
accumulation  of  camphor  in  some  particular  portion." 

Extraction — Balsam  Capivi  is  collected  by  the  Indians  on  the  banks 
of  the  Orinoco  and  its  upper  affluents,  and  carried  to  Ciudad  Bolivar 
(Angostura) ;  some  of  this  balsam  reaches  Europe  by  way  of  Trinidad. 
Bat  it  is  obtained  much  more  largely  on  the  tributaries  of  the  Cais- 
quiari  and  Rio  Negro  (the  Siapa»  I(;anna,  Uaupds,  etc.)  and  is  sent  dowu 
to  Pai*a.  Most  of  the  northern  tributaries  of  the  Amazon,  as  the 
Trorabetaa  and  Nhamunda,  likewise  furnish  a  supply.  According  to 
Spruce,  in  the  Amazon  valley  it  is  tlie  tall  virgin  forest,  Caagua^ti  of 
the  Brazilians,  Monte  Alto  of  the  Venezuelans,  that  yields  most  of  the 
oils  and  gum-resins,  and  not  the  low,  dry  citfdingaSf  or  the  riparial 
forests.  The  same  observant  traveller  tells  us  that  in  Southern  Yene- 
jcaela,  capivi  is  known  only  as  el  Aceite  de  palo  (ivood-od)^  the  name 
Bahanm  being  that  of  the  so-called  Samafras  Oilf  obtained  from  a 
species  of  NectaminL 

Balsam  Copaiba  is  also  largely  exported  from  Maracaibo   where, 


^  VAlmout  dc  Bomare,  Did,  d^HUi.  Nai. 
i  (1775)  m, 

»  Bntnni»eAe  JSriiunu,  nv.  (1857)  316. 


*  Motley  m  Hooker'ft  Journ,  of  Botany, 
iv.  (1S52)  20L 

*  Life  in  the   FoffsU   of  (he   Far  EaM, 
lu  0862)  15*2. 
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according  to  Engel/  it  is  produced  by  C.  o^hudis,  the  Caniine  of  the 
natives. 

The  finest  sort,  called  by  the  colleeUjrs  white  copaiba,  is  met  with 
in  the  province  of  Para,  where  Cross-  saw  a  tree  of  a  circumference  of 
more  than  7  feet  at  3  feet  ficnu  the  ground.  Its  trunk  was  clear  of 
brauehes  to  a  height  of  at  least  90  feet.  The  collector  commenced  the 
work  by  hewing  out  witli  his  axe  a  hole  or  chamber  in  the  trunk  about 
a  foot  square,  at  a  height  of  two  feet  from  the  ground.  The  base  or 
flour  of  the  chamber  should  be  carefully  and  neatly  cut  with  a  gentle 
upward  slope,  and  it  should  also  decline  to  one  side,  so  that  the  balsam 
on  issuing  may  run  in  a  body  until  it  reaches  the  outer  edge.  Below 
the  chamber  a  pointed  piece  of  bark  is  cut  and  raised,  which,  enveloped 
with  a  leaf,  serves  as  a  spout  for  conveying  the  balsam  from  the  tree  to 
the  tin.*  The  balsam,  continues  Cross,  came  flowing  iu  a  moderate  sized 
cool  current,  full  of  ail"  bubbles.  At  times  the  flow  sto|>ped  for  several 
minutesj  when  a  singular  gurgling  noise  was  heard,  after  which  followed 
a  rush  of  balsam.  When  coming  most  abimdantly  a  pint  jug  would 
have  been  filled  in  the  space  of  one  minute.  The  whole  of  tlie  wood  cut 
through  hy  the  axeman  was  bedewed  with  drops  of  balsam;  the  bark  is 
apparently  devoid  of  it  Trees  of  the  largest  size  in  good  condition  will 
sometimes  yield  four  **  potos/  equal  to  84  English  imperial  pints. 

Description^ — Copaiba  is  more  or  less  viscid  fluid,  varying  in  tint 
from  a  ]>ale  yellow  to  a  light  golden  brown,  of  a  peculiar  aroiruitic,  not 
unpleasant  odour,  and  a  persistent,  acrid,  bitterish  taste.  Para  copaiba 
newly  imported  is  sometimes  nearly  colourless  and  almost  as  fluid  as 
water. "•  The  balsam  is  usually  quite  transparent,  but  there  are  varieties 
which  remain  always  opalescent  Its  sp.  gr.  varies  fi'om  U'040  to 
0'9y3,  according  as  the  drug  contains  a  greater  or  less  proportion  of  vola- 
tile oil  Copaiba  becomes  more  fluid  by  heat;  if  heated  in  a  test-tube 
to  200*^  C.  for  some  time,  it  does  nob  lose  its  fluidity  on  cooling.  It  is 
sometimes  slightly  fluorescent  It  dissolves  in  several  times  its  weight 
of  alcohul  0830  sp,  gr,,  and  generally  in  all  proportions  in  absi>lute 
alcohol,*  acetone,  or  bisulphide  of  carbon,  and  is  perfectly  soluble  in  an 
equal  volume  of  benzol.  Glacial  acetic  acid  readily  dissolves  the  reein 
but  not  the  essential  oil. 

Copaiba  that  is  rich  in  resin  of  an  acid  character,  unites  with  the 
oxides  of  liaryum,  calcium,  or  magnesium^  to  form  a  gradually  hardening 
mass,  provided  a  small  proportion  of  water  is  present.  Thus  S  to  IG 
parts  of  balsam  will  combine  aa  a  stiff  compound  when  gently  warmed 
with  1  part  of  moistened  magnesia ;  and  still  more  easily  with  lime  or 
baryta. 

Buignet  has  first  shown  (1861)  that  copaiba  varies  in  its  optical 
power.     A  sample  from  Trinidad  examined  hy  one  of  us  was  strongly 


*  Zeiischrijf  dfr  QetttU^haJt  fur  Erdkatide 
zu  BcrUn,  v.  (1870)  435, 

'  Rei)ort  to  the  Under  Secretary  of  State 
for  India,  oo  the  invest i^^at ion  atid  coUect- 
ing  of  plants  and  seofts  of  the  in<lia- rubber 
trti«»  of  ParA  and  Ceara,  and  BaLsaiu  of 
Cojpaiba,     March  1S77.— 8. 

*  Sc©  figure  in  the  above  Repcjrt 

*  Wo  iaw  inch  as  this  which  had  been 
itii|K>rtcd  into  London  in  1 873  ;  thoagh  re- 


garded by  the  dealers  with  susjiiclout  wo  are 
not  of  opinion  that  it  wiu  sophisticated. 

^  Such  IS  the  caa6  with  ^yvai^  vwy 
anthenttc  ai>eciinenB  coWected  for  t«Mi  of  oa 
in  Centra]  America  by  I>e  Warajtcwicx,  but 
other  satupletf  nhiL-h  wo  had  no  rcaaoii  to 
suppose  adulterated,  left  a  certain  axnoonf  of 
white  residue  when  treated  with  twkt  tktir 
weighi  of  alcohol  sp.  gr  Q'lm, 
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JextrogjTe,  andalso  several  sampler  imported  in  1877  tVora  Maturin  (near  j 
Aragua,  Venezuela), and  Maracaibo  ioto  Hanilmrg,  whereas  we  found  Pai'd 
balsam  to  be  levogyre/ 

The  Para  and  Mai^anham  balsams  are  regarded  in  wholesale  trade  as 
dbtinct  sorts,  and  experienced  druggists  nre  able  to  distinguish  them 
apart  by  udour  and  apj^earance,  and  especially  by  the  _f:^reater  consistence 
of  the  Maranham  drug.  Maracaibo  balsam  is  reckoned  as  another 
variety,  but  is  now  rarely  seen  in  the  English  market  West  Indian 
copaiba  is  usually  said  to  be  of  inferior  quality,  bub  except  that  it  is 
generally  opalescent,  we  know  not  on  what  precise  gi^ounds. 

Chemical  Composition^The  balsam  is  a  solution  of  resin  in 
volatile  oil;  the  latter  constitutes  about  40  to  OO  per  cent,  of  the  balsam,^ 
according  to  the  age  of  the  latter  and  its  botanical  origin.  The  oil 
has  the  composition  C^^H'^ ;  its  boiling  point  is  S^o"  G.  or  even  higher. 
It  smells  and  tastes  like  the  balsam,  and  dissolves  in  from  8  to  *M)  parts 
of  alcohol  0830  sp.  gr  The  oil  exhibits  several  modifications  differing 
in  optical  as  well  as  in  other  physical  jiroperties,  but  numerous  samples 
of  tlie  drug,  either  dextrogyre  or  levogyre,  invariably  afforded  us  essential 
oils  deviating  to  the  left;  their  sp.  gt\  varies  fj'oin  about  0*88  to  01)1, 

After  the  oil  of  copaiba  has  been  removed  by  distillation,  there  remains 
a  brittle  amorphous  resin  of  an  acid  character  soluble  both  in  benzol 
and  amy  lie  alcohol,  and  yielding  only  amorphous  salts.  Sometimes 
copailia  contains  a  small  amount  of  crystallizable  resin-acid,  as  first 
pointed  out  in  1829  by  Schweitzer.  By  exposing  a  mixture  of  D  parts 
of  copaiba  and  two  [jarts  of  acjueous  amnmnia  (sp,  gr»  0  [)5)  to  a  tempera- 
ture of —  10°  C,  Schweitzer  obtained  crystals  of  the  acid  resin  termed 
Copaivic  Acid.  They  were  analysed  in  1834  by  H.  Rose,  and  exactly' 
measured  and  figured  by  G.  Rose.  Hess  (1839)  sliowed  that  Rose's  and 
his  own  analyses  assign  to  copaivic  acid  the  formula  C^*H*''''0^  It  agrees 
with  Maly  s  abietic  acid  from  colophony  in  composition,  but  not  in  any 
other  way.  Ck>paivic  acid  is  readily  suluble  in  alcohol,  and  esjiecially  in 
urarmed  copaiba  itself;  much  less  in  ether.  We  have  before  us  crystals, 
no  doubt  of  copaivic  acid,  which  have  l>een  sj>ontaneously  deposited  in 
an  authentic  specimen  of  the  oleo-resin  of  Copaifera  offimnaliB  from 
Trinidad,  which  we  have  kept  for  many  years.  The  crystals  may  he 
easily  dissolved  by  warming  the  balsam;  on  cooling  the  liquid,  they 
again  make  their  appearance  after  the  lapse  of  some  weeks.  After 
reci'yatallijzation  from  alcohol  they  fuse  at  110-117  C.,  forming  an 
amorphous  transparent  mass  which  quickly  crystallizes  if  touched  with 
alcohoL 

Ad  analogous  substance,  Oxycopaivic  Acid,  C'"*H^O^  was  examined  in 
1841  by  H.  von  Fehling,  who  met  with  it  as  a  deposit  in  Para  Copaiba. 
And  lastly  Strauss  (18G5)  extracted  Metacopiivlc  Acidj  C^"H"H_)\  from 
the  baJsam  importecl  irom  Mara<:aibo.  He  boiled  the  latter  with  soda- 
lye,  which  separated  the  oil ;  the  heavier  adjacent  liquid  was  then 
mixed  with  chloride  of  ammonium,  which  threw  down  the  salts  of  the 
amorjihous  resin-acid,  leaving  in  suhition  those  of  the  metacopaivic  acid. 
The  latter  acid  was  separated  by  hydrochloric  acid  and  rccrystailization 
from  alcohoL     We  succeeded  in  obtaining  metacopaivic  acid  by  washing 


t-b  ami  Huftcmann's 
t.2,jind  for  1868. 140. 


-  Or  18  to  65  per  cent.,  sp.  ^r.  0  915  to 
QW5,  according  to  Siebold  (1877). 
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the  balsam  with  a  dilute  solution  of  carbonate  of  aminomuiii,  and  pre- 
cipitating by  hydrochloric  acid.  The  precipitate  dissolved  in  dilute 
alcohol  yields  the  acid  in  small  crystida,  bat  to  tlie  amount  of  only 
about  one  per  cent. 

These  resin-acids  have  a  liitterish  taste  and  an  acid  reaction  ;  their 
salts  of  lead  and  silvei-  are  crystalline  but  insoluble ;  metacopaivate  of| 
sodium  may  be  crystallized  from  its  watery  solution. 

Commerce— The  balsam  m  imported  in  barrels  direct  from  Parf  and 
Maranham,  fsometiraes  from  Rio  de  Janeiro,  and  less  often  from  Demerara, 
Angostura,  Trinidad,  Maracaibo,  Savanilla,  and  Cartagena.  It  oft-en 
reaches  England  by  way  of  Havre  and  New  York.  In  1875  there  were 
exported  10,150  kilogrammes  from  Sa vanilla,  09,800  lb.  from  Ciudad 
Bolivar  (Angostura),  and  65,243  kilos,  from  Para. 

Uses— Copaiba  is  employed  in  medicine  on  account  of  its  stimulant 
aetion  on  the  mucous  membranes,  more  especially  those  of  the  ucino«W 
•TOnital  organs.  ^ 

Adulteration- — Copaiba  is  not  unfrequently  fi-audulently  tampered 

with  before  it  reaches  the  pharmaceutist;  and  owing  to  its  natui'aUyi 
variable  composition,  arising  in  part  from  its  diverse  Lotaiiical  origin,  i 
purity  is  not  always  easily  ascertained. 

The  oleo-reBiu  usually  dissolves  in  a  small  i»roportion  of  ahsolu 
alcohol :  shonld  it  refuse  to  do  so,  the  presence  of  some  fatty  oil  other 
than  castor  oil  may  be  surmised*     To  detect  an  admixture  of  this  hitterj 
one  part  of  the  balsam  should  be  heated  with  four  of  spirit  of  wim 
(sp.  gr,  0*838).     On  coolings  the  mixture  separates  into  two  portions,  tho| 
upper  of  which  will  contain  any  castor  oil  present,  dissolved  in  alcohol 
and  the  essential  oil.     On  evaporation  of  this  upper  layer,  castor  oil 
may  be  recognized  by  its  odour;  but  still  more  positively  by  heating  it^ 
with  caustic  soda  and  lime,  when  avoanthol  will  l>e  formed,  the  present 
of  which  may  be  ascertained  by  its  peculiar  smell.     By  the  latter  tesi 
iin  admixture  of  even  one  per  cent,  of  ca^stoi-  oil  can  be  proved. 

The  presence  of  fatty  oil  in  any  considerable  quantity  is  likewi 
made  evident  )jy  the  greasiness  of  the  residue,  w^hen  the  balsam   is 
deprived  of  its  essential  oil  by  prolonged  boiling  with  water. 

The  admixture  of  some  volatile  oil  w^ith  copaiba  can  mostly  be 
detected  by  the  odour,  especially  when  the  balsam  is  dropped  on  a  piec«i' 
of  warmed  metal.  Sjnrit  of  wine  may  also  lie  advantageously  tried 
for  the  same  purpose.  It  dissolves  but  very  sparingly  the  volatile  oil 
of  copaiba :  the  resins  of  the  latter  are  also  not  abundantly  soluble 
in  it.  Hence,  if  shaken  w4th  the  balsam,  it  would  remove  at  oncft 
the  larger  portion  of  any  essential  oil  that  might  have  been  adfled. 
For  the  recognition  of  Wood  Oil  if  mixed  with  copaiba,  see  page  233, 
note  1. 

Substitutes— Under  this  head  two  drugs  deserve  mention,  name] 
Gnrjun  Balsam  or  Wood  O/l,  described  at  p.  88,  and 

Oko-resin  of  Hardwichia  pinna  la  Roxb. — The  tree,  which  is 
a  large  size,  belongs  to  the  order  Lnjuminosoi  and  is  nearly  related 
CojKiifera.     According  to  Beddome,*  it  is  verj"  common  in  the  dens* 
moist  forests  of  the  South  Tjavancore  Ghats, and  lias  also  lieen  found  in 


oil 

is^l 


WW, 

rifip    ^ 


*  Fhm  S^lmtkn  for  Soulhcm  tndin,  Mfulrns,  p«irt  24  (1872>,  255. 
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outh  Canara.  The  natives  extmefc  the  olco-resin  in  exacfcly  the  sanitj 
method  as  that  followed  by  the  aborigines  of  Brazil  in  the  case  of 
copaiba,— til  at  is  to  say,  they  make  a  deep  notch  reacliing  to  the  heart 
of  the  trunli,  from  which  after  a  time  it  flows  out. 

This  oleo-resin,  which  has  the  smell  and  taste  of  copaiba^  bn  t  a  much 
darker  co\oni\  was  first  examined  by  one  of  iis  in  18()5,  having  been 
sent  from  the  India  Aluseum  as  a  sample  of  Wood  Oil ;  it  was  sub- 
quently  for^^ai*ded  to  us  in  more  ample  quantity  by  Dr.  Biclie  of 
Ma^lras.  It  is  a  thick,  viscid  fluid,  whidi,  o\vin<i;  to  its  intense  tint, 
looks  black  when  seen  in  bulk  by  reflected  light;  yet  it  is  |>erfectly 
transparent  Viewed  in  a  thin  layer  by  transmitted  light,  it  is  light 
f/etlowiiJi-green,  in  a  thick  layer  innoiis-redy — hence  is  dichromic.  It 
is  not  fluorescent,  nor  is  it  gelatinized  or  rendered  turbid  by  being 
heated  to  130"  C,  thus  differing  from  Wood  Oil.*  Brough ton  '  obtained 
by  prolonged  distillation  with  water  an  essential  oil  to  the  extent  of 
25  per  cent,  from  an  old  specimen,  and  of  more  than  40  per  cent,,  iVora 
one  recently  collected.  The  oil  was  found  to  have  the  same  composi- 
tion as  that  of  copaiba,  to  boil  at  225°  Q,  and  to  rotate  the  plane  ui' 
polarization  to  the  left.  The  resin*  is  probably  of  two  kinds,  of  which 
one  at  least  possesses  acid  j>roperties.  Broughton  made  many 
attempts,  but  without  success,  to  obtain  from  the  resio  crystals  of 
copaivic  acid. 

Tiie  balsam  of  Hardmichia  has  been  used  in  India  for  gonorrhoea, 
and  with  as  much  success  as  copaiba. 


GUMMI  ACACIiE. 

ivii   Amb levin ;    (rUTii  Arabic;  ¥.    Gofttiae   Arabiqnj' ;    G. 
A^'abiechi's  Gmmnl,  Acacinf 'Gamut!,  Konhifmi  Gumwi, 

Botanical  Origin — Among  the  plants  abounding  in  mucilage, 
imracrous  Acacijp  of  various  countries  are  in  the  tirst  line.  The  species 
[mrticularly  known  for  atlbrding  the  largest  quantities  of  the  finest  gum 
ambic  is  Acada  Sfmiyal*  Wiildenow  (syu.  Mtmosa  Sentyal  L.,  A. 
Verek  Guillemin  et  Perrottet),  a  small  tree  not  higher  than  20  feet, 
growing  abur»dantly  on  sandy  soils  in  W\*stern  Africa,  chiefiy  north  of 
the  river  Senegal,  where  it  constitutes  extensive  forests.  It  is  called 
by  the  negroes  Verek.  The  same  tree  is  likewise  found  in  Southern 
Nubia,  Kordofan^  and  in  the  region  of  the  Atbara  in  Eastern  Africa, 
where  it  is  known  as  UashaK     It  has  a  gi-eyish  bark,  the  inner  layers 


*  It  may  be  further  tlistjiijgTjiabed  froui 
WocmI  OiJ  a^  well  as  from  copaiba,  if  tested 
in  the  follow  mg  Bunplo  umuner:— Put  into 
•  tube  HI  droptt  of  bisulphide  of  carlxm  and 
Qiu?  ilrop  of  the  oleo»rcsiit,  and  shake  them 
together,  Thtn  add  one  di-op  of  a  mixture 
ul  erf|ua1  part^  of  strong  8ul|>hunc  and 
^  mtnc  { 1  42)  acifis.  After  a  little  agitation 
th«  appc'iraijce  of  tiie  respective  mixtures 
Vfill  be  OiS  followa  : — 

CQ^taifpa — <V*!our  faint   reddiflh   brown, 
\  ysiXh  diittfOait  of  reaiu  on  sides  of  tube. 

f'f^Qti  f>i7— Colour  tntente  purpliah-red, 
ninir  violet  after  Bome  minutes. 


Oho-rfnirt  of  Nnrdwickia — No  jjercept- 
ible  alteration  ;  the  mixture  pale  gToenish 
yellow. 

By  this  test  the  presence  in  copailm  of 
one-eighth  of  its  volume  of  Wootl  Oil  may 
be  easily  shown. 

^  Beddome,  op.  cit. 

^  See  also  llazlettT  MtidraA  Mirnthbj 
Journ.  of  Mfd.  Scknct^  June  1872. 

^  Figures  iti  GuilleuHii  and  Perrottet 
F/onr  Srif^ffftmh.  fmi.  J  830,  p.  24fi,  tab. 
J>t)  \  b\w,\  Bent  ley  and  Triinent  Mni,  Pfo»t«, 
part  17  (1877). 
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of  whicli  are  strongly  fibrous,  small  yellowish  flowers  densely  arrant 
in  spikes  2  to  3  inches  long,  and  exceeding  the  bipinnate  leaves,  and 
broiid  legume  3  to  4  inches  in  length  containing  5  to  6  seeds. 

According  to  Schweinfurth/  it  is  this  tree  exclusively  that  yields 
the  fine  white  gum  of  the  countries  bordering  the  Upper  Nile,  and 
especially  of  Kordofan.  He  states  that  only  brownish  or  reddish  aorta 
of  gum  are  produced  by  the  Talch,  Talha  or  Kakul,  Acacia  stenocarpa 
Hochstetter,  by  the  Ssoffar,  A.  fistula  Sclnveinf.  {A,  Seyal  Delile,  var. 
Fistula),  as  well  as  by  the  Ssant  or  Sont,  A.  nUoiica  Desfont  (A. 
arahica  Willd,).  These  trees  grow  in  north-eastern  Afi'ica ;  the  last- 
named  is,  moreovei",  widely  distributed  all  over  tropica!  Africa  as  far  as 
Senegambia,*  Mozambique  and  Natal,  and  also  extends  to  Sindb^jfl 
Gujarat*  and  Central  India.  We  find  even  the  first  sort,  **  Karami,""^ 
of  gum  exported  from  the  Somali  coast,*  to  be  inferior  to  good  common 
Arabic  gum.  Hildebrandt  (1875)  mentions  that  gum  is  there  largely 
collected  from  Acacia  abyssinicft  Hochst,  and  A.  giaucojihyUa  Steudel. 

History — The  history  of  this  drug  carries  us  hack  to  a  remote  anti- 
quity. The  Egyptian  fieets  brought  gum  from  the  gulf  of  Aden  as 
early  as  the  ITth  century  B,c.  Thus  in  the  treasury  of  king  Rbampsinit 
(Ramses  111.)  at  Medinet  Abu,  there  are  representations  of  gum-trees, 
together  with  heaps  of  gum.  Tlie  symbol  used  to  signify  r/ar/i,  is  read 
KaTm-en-punt.  i.e.  givni  from  the  country  of  Punt.  This,  in  all  proba- 
bility, includes  both  the  Somali  coast  as  well  as  that  of  the  opposite 
parts  of  Arabia  (see  article  Olibanum,  p.  136)-  Thus,  gum  is  of 
frequent  occuiTence  in  Egyptian  inscriptions;  sometimes  mention  ia^ 
made  of  gum  from  Canaan.  The  word  kanii  is  the  original  of  ihefl 
Greek  Kofx^u,  whence  through  the  Latin  our  own  word  gum.^ 

The  Egyptians  used  gum  largeh^  in  painting ;  an  inscription  exists 
which  states  that  in  one  particular  insUince  a  solution  of  Kami  (gum) 
was  used  to  render  adherent  the  mineral  pigment  called  che^teh,^  the 
name  apjdied  to  lapis  lazuli  or  to  a  glass  coloured  blue  by  col^alt 

Turning  to  the  Greeks,  we  find  that  Theophrastus  in  the  3rd  and 
^th  century  ac.  mentioned  KoVm'  ^^^  product  of  the  Egj^ptian  ^'A/coiOa^ 
of  which  tree  there  was  a  forest  in  the  Thcbais  of  Upper  Egy^pU 
Strabo  also,  in  descj^bing  the  district  of  Arsinoe,  the  modern  Fayum, 
says  that  gum  is  got  from  the  forest  of  the  Thebaic  Akanthe^ 

Celsus  in  the  1st  century  mentions  Qiummi  acanthinumi;    Dios 
corides  and  Pliny  also  describe  Egyptian  gum,  which  the  latter  valuca 
at  3  denarii  [2a]  per  lb. 

In  those  times  gum  no  doubt  used  to  be  shipped  from  north-eastern 
Africa  to  Arabia ;  there  is  no  evidence  showing  that  Ai^abia  itself  had 
ever  furnished  the  chief  bulk  of  the  drug.     The  designation  gum  a^uhic 


cifin  -  A  rt^ndesXilfjcbieiA ,  — Linntza,  i ,  (1 667 ) 
308-376,  with  21  pktes.  Scliweinfurth'B 
ohaervatious  ure  itrongly  coiitiriiic<l  by  an 
account  of  the  comiuerce  of  Khai'tum  in 
the  Zntuchrift  /fir  Krdkunde,  ii.  (18C7, 
Berlin)  474. 

'The  A,  AdaMtmii GmlL  et  Perr.  is  the 
flame  tree. 

'The  **Kikar'*  of  the  Punjaub,  or 
'* Babul '*  or  *'  Babur  "  of  Central  India. 


^Ab  prcaented  to  mc  by  CapL  Hiiulofl*] 
of  AdcD.  July  1877.— F.  A.  F.  [ 

*  We  have  to  thank  Profesaor  DtimidieD 
for  most  of  the  information  routing  lu 
i^gypt,  which  may  l>e  partly  fuand  iti  bk 
own  worka,  and  partly  in  tho»e  of  Bn^gldKt 
Ebers,  and  LepHius. 

*  LepaiuB.  AbhamU.  der  Atadrmie  drr 
WiAJifiiscft,  ZH  Berlin  for  lS7b  p.  77,  12<5. 
MetAlle  in  den  Aegyptiacheo  InschjiftcCL 
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ccurs  in   Diodorus  Siculus  (2,  4Q)   in   the  first  century  of  our  era, 
30  in   the  list  of  goods  of  Alexandria  mentioned  in  our  article  on 
"  Gall>anum. 

Gum  was  employed  by  the  Arabian  physicians  and  by  those  of  the 
school  of  Salerno,  yet  its  utility  in  medicine  and  the  arts  was  but  little 
appreciated  in  Europe  until  a  much  later  period.  For  the  latter  purpose 
at  least  the  gummy  exudations  of  indigenous  trees  were  occasionally 
esorted  to,  as  distinctly  pointed  out  about  thu  begiuuing  of  the  12th 
^ntury,  by  Theophilus  or  Rogker:^  "gummi  quot  exit  de  arbore 
eraso  vel  pnino/' 

During  the  middle  ages,  the  small  supplies  that  reached  Europe  were 
procured  through  the  Italian  traders  from  Egypt  and  Turkey.  Thus 
^egulotti,'  who  wrote  a  work  on  commerce  about  AD.  1840,  speaks  of 
gum  arable  as  one  of  the  drugs  sold  at  Constantinople  by  the  jmund 
lot  by  the  quintal.  Again,  in  a  list  of  drui^^s  lialile  to  duty  at  Pisa  in 
[130-5/  and  in  a  similar  list  relating  to  Paris  in  IJil-D,*  we  tied  mention 
Df  gum  arable.  It  is  likewise  named  by  Pasi,^  in  1521,  as  an  export 
ffrom  Venice  to  London. 

Gum  also  reached  Europe  fi-om  Western  AiVica,  with  which  region 
the  Portuguese  had  a  direct  trade  as  early  as  1449. 

Production — Respecting  the  origin  of  gum  in  the  tribe  ilcacu/j,  no 
lobservations  have  been  made  similar  to  those  of  H.  von  Mohl  on  traga- 
rcanth*** 

It  appeal's  that  gum  generally  exudes  from  the  trees  spontaneously, 

.insufficient  abundance  to  render  wounding  the  bark  supedhious.     The 

I  Somali  tribes  of  East  Africa,  however,  are  in  the  habit  of  promoting  the 

outflow  by  making  long  incisions  in  the  stem  and  branches  of  the  tree.' 

In  Kordofan  the  lumps  of  gum  are  broken  otf  with  an  axe,  and  collected 

in  baskets. 

The  most  valued  product,  called  Hashabi  gum,  from  the  province  of 
Dejara  in  Kordofan,  is  sent  northward  from   Bam  and  El  Obeid  to 
[  Dabbeh  on  the  Nile,  and  thence  down  the  river  to  Egypt;  or  it  reaches 
I  the  White  Nile  at  Mandjara. 

A  less  valuable  gum,  known  as  Ilashabl  el  Jesire,  comes  from  Senuaar 
on  the  Blue  N  ile ;  and  a  still  worse  from  tim  ban^en  table-Iaml  of 
Takka,  lying  betw^een  the  eastern  tributaries  ot*  the  Blue  Nile  and  the 
Atbara  and  Mareb ;  and  from  the  highlands  of  the  Bisharrin  Arabs 
between  Khartum  and  the  lied  Sea.  This  gum  is  tninsiKuted  by  way  of 
Khartum  or  El  Mekheir  {Berber),  or  by  Suakin  on  tlie  Red  Sea.  Hence, 
the  worst  kind  of  gum  is  known  in  Egypt  as  Samagk  Savakuvii  (Sivakin 
J  Cum). 

According  to  Munzinger,"  a  better  sort  of  gum  is  produced  along  the 
IfSamhara  coa-st  towards  Berbera,  and  is  shipped  at  Massowa.  Some  of 
lit  reaches  Egypt  by  way  of  Jidda,  which  town  being  iu  the  district  of 


'lum^  Il^'a  edition 
/  i/ttft  Jiir  Knii^t- 

i,  StatuU  inediii  dfJla  ciUd  di 
/PIrenzc,  Ui  (1867)  106,  IH. 


"*  OrdirnnmtCfsdt'S  Iiois  de  /ri7 /ice, ii*  (17*iJ*) 

^  TitrijVn  fie  j>esi  e  misurr,  Vend  152L 
204.   Firtit  edition,  1503. 

**  See,  however,  Mollefi  Aoademy  of 
Vienna,  SitzuntjshtTiclUf^  Juuo  1875. 

'  Vftugban  (Draga  of  Adeu),  Pliorm. 
Jmm.  xil  (1S53)  22il 

■  Private  iufomuktion  to  F*A»F, 
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Arabia  called  the  Hejaz,  the  gnm  thence  brought  receives  the  name  of 
Smnagh  Hejazi ;  it  is  also  called  Jidclah  or  Oedda  Guut.  Tlic  gums  of 
Zeila,  Berl)cra  and  tlie  Somali  country  about  Gardnfui,  are  shipped  to 
Aden,  or  direct  to  Bombay.  A  little  gum  is  collected  in  Southern 
Arabia,  but  the  tjuantity  is  said  to  beinyignificant/ 

In  the  French  colony  of  Senegal,  gum,  which  is  one  of  its  principal 
productions,  is  collected  chieHy  in  the  country  lying  north  of  the  river^  fl 
by  the  Moors  who  exchange  it  for  European  commodities.     The  gather-  ™ 
ing  commences  after  the  rainy  season  in  November  when   the   wind 
liegins  to  set  from  the  desert,  and  continues  till  the  month  of  July,  ^ 
The  gum   is  shipped  for  the  most  part   ti>  Bordeaux,     The  quantity  ■ 
annually  imported  into  France  since  1828  from  Senegal  is  varying  from 
between  li  to  6  millions  of  kilogrammes. 

Description— Gum  arable  does  not  exhibit  any  very  characteristic 
forms  like  those  observable  in  giuu  tragacanth.  The  finest  %vhite  gum  fl 
of  Kordofan,  which  is  that  most  suitable  fur  medicinal  use,  occurs  in  V 
lumps  of  various  sizes  from  that  of  a  walnut  down%vardg.  They  are 
mostly  of  ovoid  or  spheiical  form,  rarely  vermicular,  with  the  surface  in 
the  unbroken  masses,  rounded, — in  the  fragments,  angular.  They  are 
traversed  by  numerous  fissures,  and  break  easily  and  with  a  vitreous 
fracture.  The  interior  is  often  less  fissured  than  tlie  outer  portion.  At 
lUtrC.  the  cracks  increase,  and  the  gum  becomes  extremely  friablev 
In  moist  air,  it  slowly  absorbs  about  0  per  cent  of  water, 

Tlie  finest  gimi  arabic  is  perfectly  clear  and  colourless;  inferior] 
kinds  have  a  bruwnish,  reddish  or  yellowish  tint  of  greater  or  lees ' 
intensity,  and  are  more  or  less  contaminated  with  accidental  impuriti^ 
such  as  bark.  The  finest  white  gum  turns  black  and  assumes  an 
em|»yreumatic  taste,  when  it  is  kept  for  months  at  a  temperature  of 
about  1*8'  C,  either  in  an  open  vessel,  or  enclosed  in  a  glass  tube,  after 
having  been  previously  dried  over  sulphuric  acid  or  not  ^ 

An  aqueous  solution  of  gum  deviates  the  plane  of  polarization  5' ■ 
to  the  lef*t  in  a  column  50  mm.  long ;  but  after  being  long  kept,  it 
becomes  strongly  acid,  the  gum  having  been  partly  convei*ted  into 
sugar,  and  its  optical  properties  are  altered.  An  alkaline  solution  of 
cupric  tartrate  is  not  reduced  by  solution  of  gum  even  at  a  boiling  he-at> 
unless  it  contains  a  somewhat  considerable  proportion  of  sugar,  extrac- 
tablc  by  alcohol,  or  a  fraudulent  admixture  of  dextrin. 

We  found  the  sp,  gi\  of  the  purest  pieces  of  colourless  gum  dried  in 
the  air  at  IS^C,  to  be  1'487  ;  but  it  increases  to  1*525,  if  the  gam  is 
dried  at  100'. 

The   foregoing   remarks   apply  chiefiy  to   the  fine  white  gum  of 
Kordofan,  the  Picked  Turkey  Gum  or  White  Senijuar  Gnm  of  dniggista 
The  other  sorts  which  are  met  with  in  the   London  market  are  the  | 
following : — 

L  Senegal  Gnm — As  stated  above,  this  gum  is  an  important  item 
of  the  Freneli  trade  with  Africa,  but  is  not  much  used  in  England 
Its  colour  is  usually  yellowish  or  somewhat  reddish,  and  the  loinp9» 
which  are  of  large  size,  are  often  elongated  or  vermicular.  Moreover 
Senegal  gum  never  exhibits  the  numerous  fissures  seen  in  Kordofau 
gnm,  80  that  the  masses  are  much  firmer  and  less  easily  broken.     In 
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2very  other  respect,  whether  chemical  or  optical,  we  find*  Senegal  gum 
uid  Kordofan  gum  to  bo  identical ;  and  the  two,  notwithstanding  their 
iifferent  appearance,  are  produced  by  one  and  the  same  species  of 
Acacia,  namely  Acacia  Senegal, 

2.  Suakin  Ghim,  Talca  or  TaUm  Gum,  yielded  by  Acacia  sfeno- 
yirpa,  and  by  A.  Seyal  var.  Fistula,  is  remarkable  for  its  brittleness, 
^hich  occasions  much  of  it  to  arrive  in  the  market  in  a  semi-pulveru- 
ent  state.  It  is  a  mixture  of  nearly  colourless  and  of  brownish  gum, 
w^ith  here  and  there  pieces  of  a  deep  reddish -brown.  Large  tears  have 
\  dull  opaque  look,  by  reason  of  the  innumerable  minute  fissures  which 
penetrate  the  rather  bubbly  mass.     It  is  imported  from  Alexandria. 

3.  Morocco^  Mogador  or  Brown  Barbara  Gum — consists  of  tears 
Df  moderate  size,  often  vermiform,  and  of  a  rather  uniform,  light,  dusky 
brown  tint.  The  tears  which  are  internally  glassy  become  cracked  on 
the  surface  and  brittle  if  kept  in  a  warm  room ;  they  are  perfectly 
soluble  in  water.  The  above  mentioned  Acacia  nilotica  is  supposed  to 
be  the  source  of  the  gum  exported  from  Morocco,  and  also  from  Fezzan. 

Gums  of  various  kinds,  including  the  resin  Sandrac,  were  exported 
from  Morocco  in  the  year  1872  to  the  extent  of  5110  cwt.,  a  quantity 
much  below  the  average.^ 

4.  Cajye  Gum — This  gum,  which  is  uniformly  of  an  amber  brown, 
is  produced  in  plenty  in  the  Cape  Colony,  as  a  spontaneous  exudation 
of  Acacia  lun^rida  Willd.  {A,  Karroo  Hayne,  A.  capeiisis  Burch.), 

•  large  tree,  the  Doomboom,  Wittedoom  or  Karrddoom  of  the  Cape 
colonists,  the  commonest  tree  of  the  lonely  deserts  of  South  Africa. 
TheBZuc  Book  of  the  Cape  Colony,  published  in  1873,  states  the  export 
rfgum  in  1872  as  101,241  lb. 

5.  East  hidia  Gum — The  best  qualities  consist  of  tears  of  various 
**2e8,  sometimes  as  large  as  an  egg,  internally  transparent  and  vitreous, 
?f  a  pale  amber  or  pinkish  hue,  completely  soluble  in  water.  This  gum 
^  largely  shipped  from  Bombay,  but  is  almost  wholly  the  produce  of 
^ca;  the  imports  into  Bombay  from  the  Red  Sea  ports,  Aden  and 
*J»o  African  Coast  in  the  year  1872-73,  were  14,352  cwt.  During  the 
^•^e  year  the  shipments  from  Bombay  to  the  United  Kingdom 
*«nounted  to  4,561  cwt.* 

6.  Australian  Gtim,  Wattle  Gum — This  occurs  in  large  hard 
globular  tears  and  lumps,  occasionally  of  a  pale  yellow,  yet  more  often 
'^'an  amber  or  of  a  reddish-brown  hue.  It  is  transparent  and  entirely 
?P*Uble  in  water ;  the  mucilage  is  strongly  adhesive,  and  said  to  be  less 
*^ble  to  crack  when  dry  than  that  of  some  other  gums.  The  solution, 
^^pecially  that  of  the  darker  and  inferior  kinds,  contains  a  little  tannin, 
^^idently  derived  firom  the  very  astringent  bark  which  is  often  attached 
^  the  gum. 

A.t^cnamthaBeiii\i,\  A.  decxLi^^ensWiWA,  {A,  moW?mma  Willd., 
^-  declbata  lank),  Bla<ik  or  Green  Wattle-tree  of  the  colonists,  and  A, 
^^^irnhpliyUa  A.  Cunn.,  are  the  trees  which  furnish  the  gum  arabic  of 
Australia.* 

^  Flttckiger,  in  the  Jnhresberkht  of  Wig-  of  (he  Presidency  of  Bombay  for  1872-73, 

>^  and  Hnsemann,  18C9.  149.  pt.  ii.  34.  77. 

*  CoMuiar  RtwrU,  Ancust,  1873.  917.  *  P.  von  MuUer,  Selext  Ptnnts  for  indiu- 
^StaiemaU  ^tkt  Tradt  and  Navigation  trial  culture  in'  Victoria,  187C  ;  2.  4. 
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Chemical  Characters  and  Composition — At  ordinary  tem- 
peratures gum  diasolves  very  slowly  anJ  without  atfecting  the  thermo- 
meter in  an  equal  weight  of  water,  forming  a  thick»  glutinous,  slightly 
opalescent  liquid,  having  a  mawkish  taste  and  decidedly  acid  reaction. 
At  higher  temperatures  the  ilissolution  of  gum  is  but  slightly  accele- 
mted,  and  water  does  not  take  up  a  much  larger  quantity  even  at  100\ 
The  finest  gum  dried  at  100°  C,  forms  with  two  parts  of  water  a 
mucilage  of  sp.  gr.  11 4-9  at  15*"  C.  m 

This  solution  mixes  with  glycerine,  and  the  mixture  may  be  evapo-  ^M 
rated  to  the  consistence  of  a  jelly  without  any  separation  taking  place* 
Solid  gum  in  lompa,  on  the  contrar}^  is  but  little  affected  by  concen- 
trated glycerine.     In  other  liquids,  gum  is  insoluble  or  only  slightly  fl 
soluble,  unless  there  is  a  considerable  quantity  of  water  present.     Thus  " 
100  parts  of  spirit  of  wine  containing  22  volumes  per  cent,  of  alcohol, 
dissolve  57  parts  of  gum  ;  spirit  containing  40   \Mir  cent,  of  alcohol 
takes  up  10  parts,  and  spirit  of  50  per  cent,  only  4  parts.     Aqueous 
alcohol  of  GO  per  cent,  no  longer  dissolves  gum,  but  extracts  from  it  a 
small  quantity  {}  to  ^  per  cent,  according  to  the  variety)  of  resJn 
colouring  matter,  glucose,  calcium  chloride,  and  other  salts. 

NeutnU  acetate  of  lead  does  not  precipitate  gum  arable  mucilage ; 
but  the  basic  acetate  forms,  even  in  a  very  dilute  solution,  a  precipitate 
of  definite  constitution. 

Soluble  silicates,  borates,  and  ferric  salts  render  gum  solution  turbtd, 
or  thicken  it  to  a  jelly.  It  is  not  a  compound  of  gum  with  any  of  these 
substances  which  is  formed,  but  in  the  cases  of  the  first,  basic  silicates 
separate.  No  alteration  is  produced  by  silver  salts,  mercuric  chloride 
or  iodine.  Ammonium  oxalate  throws  down  the  lime  contained  in  a 
solution  of  gum.  Gum  dissolves  in  an  ammoniacal  solution  of  cupric 
oxide.     Acted  ujion  by  nitric  acid,  mucic  atncl  is  produced. 

Small,  air-dried  lumps  of  gum  lose  by  desiccation  over  concentrated 
sulphuric  acid  (or  by  heating  them  in  the  water-bath)  12  to  16  per 
cent  of  water.  If  gum  independently  of  its  amount  of  lime,  be  presented 
by  the  formula  Ci-H^O^^  +  S  11^0.  the  loss  of  3  molecules  of  water  will 
correspond  to  a  decrease  in  weight  of  130  per  cent. ;  in  carefully 
selected  colourless  pieces,  we  have  found  it  to  amount  t*3  13' 14  jier 
cent  At  a  temperature  of  about  150*  C,  gum  parts  with  another  mole- 
cule of  water,  and  partly  loses  its  solubility  and  assumes  a  brownish  hue 
and  cmpyreumatic  taste.  Gum  already  by  keeping  it  for  a  w^eek  at  a 
temperature  not  exceeding  95°  C.  gradually  acquires  a  decidedly  empy- 
reumatic  taste.  We  have  also  observed,  on  the  other  hand,  a  line  white 
gum  afford ing  an  imperfect  solution  which  was  (jlairi/,  like  the  mucilage 
of  marsh-mafiow,  but  in  no  other  respect  C(>uld  we  find  that  it  dilfered 
from  ordinary  gum.  On  exposing  it  for  some  days  to  a  temperature  of 
95''  C.,  it  afforded  a  solution  of  the  usual  character. 

When  gum  arable  is  dissolved  in  cold  water  and  the  solution  is 
slightly  acidulated  with  hydrochloric  acid,  alcohol  produces  it  in  a 
\>veciinUito  o(  Arabin  OT  Arabic  Acid.  It  may  be  also  prepared  by 
placing  a  solution  of  gum  (1  gum  -f  5  water),  acidulated  with  hydro* 
chloric  acid,  on  a  dialyser,  when  the  calcium  salt  will  diffuse  out,  leaving 
behind  a  solution  of  arabin. 

Solution  of  arabin  diffem  from  one  of  gum  in  not  being  precipitated 
by  alcohol     Having  been  dried,  it  loses  its  solubility,  merely  swelling 
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water,  but  not  dissolving  even  at  a  boiling  heat     If  an  alkali  is 

ded,  it  forms  a  solution  like  ordinary  gum.     Neubauer  who  observed 

ese  facts  (l8a^-57)  showed  that  gum  arabic  is  essentially  an  acid 

Icium  aalt  of  arabic  acid. 

Arabic  Acid  dried  at  100'  C.  has  the  composition  C^'H^^on^   ^nd 

;ives  up  H^O  when  it  unites  with  bvses.     It   has  however  a  great 

ndency  to  form  salts  containing  a  large  excess  of  acid*     An  acid 

Icium  arabate  of  the  composition  (C^H'"0'^)2  Ca  +  3  (C^'H'^0^^  +  5  OH') 

ou]d   afford    by   incineration    495    per  cent    of  calcium   carbonate, 

S early  this  amount  of  ash  is  in  fact  sometimes  yielded  by  gum.     Tlie 

oat  carefully  selected  colourless  pieces  of  it  yield  from  !2"7  to  4  per 

nt  of  ash,  consisting  mainly  of  calcium  c-trbonate,  but  containing  also 

rbonates  of  potassium  and  magnesium.      Phosphoric  acid   appears 

ver  to  occur  in  gums. 

Natural  gum  may  therefore  be  regarded  as  a  salt  of  arabic  acid 
ving  a  large  excess  of  acid,  or  perhaps  as  a  mixture  of  such  salts 
'ciuin,  potassium  and  magnesium.     It  is  to  the  presence  of  these 
which  are  doubtless  derived  from  the  cell- wall  from  which  the 
gum  exuded,  that  gum  owes  it^  solubility. 

It  still  remains  unexplained  why  certain  gums,  not  unprovided 
with  mineral  constituents,  merely  swell  up  in  water  without  dissolving, 
"  us  materially  differing  from  gnm  arabic.  There  is  also  a  marked 
ifference  between  gum  arabic  and  many  other  varieties  of  gum  or 
mucilage,  which  immediately  form  a  plumbic  compound  if  treated  with 
neutral  acetate  of  lead.  The  type  of  the  swelling,  but  not  really  soluble 
gums,  is  Tragacanth,  but  there  are  a  gi'eat  many  other  substances  of 
the  same  class,  some  of  them  perfectly  resembling  gum  arabic  in 
external  appearance*  The  name  of  Bassoix/  jjuin  has  also  been  applied 
to  the  latter  kinds. 

Commerce — The  imports  of  Gum  Arabic  into  the  United  Kingdom 
We  been  as  follows  : — 


18T1 
76,13G  cwt.,  value  £250.088. 


1873 
42,837  cwt.,  vidue  £123,080. 


The  country  whence  by  far  the  largest  supplies  are  shipped,  is 
%iT)t 

Uses— Gum  is  employed  in  medicine  rather  as  an  adjuvant  than 
possessing  any  remedial  powers  of  its  own. 

Substitutes — A  great  number  of  trees  are  capable  of  aflcvrding 

^3  more  or  less  similar  to  gum  arabia     There  is  Uj  be  mentioned  for 

stance  ProsojJW  fflamhdosa  Torrey,  a  tree  growing  from  30  to  40 

"^  t  in  height,  occurring  very  abundantly  in  Texas,  and  extending  as 

west  as  the  Colomdo  and  the  gulf  of  Ctdifornia.     It  is  universally 

'^own   by   its    Mexican    name    llesquite.      It  belongs  to  the  same 

I  **Wder  of  the  Mimoste  like  the  Acacia-  tribe  of  the  Adenantherea?. 

^^^^^qiiite  guTfi  agrees  not  with  the  fine  description,  but  with  the  inferior 

^'ts  of  gum  arabic,  and  is  sumetimes  used  in  America/  since  1854, 

^^  the  manufacture  of  confectionery  and  the  arts. 

Ftronia  Qum  or  Wood  Afyple  Gurn,  This  is  the  produce  of  Feronia 


}  Proetedinffi  of  Am.  Pharm,  Amot,  1875.  647;  Am,  Joum.  of  Pharm.  1S78*  480. 
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tree,  50  U*  (»0  I'eet  lii^li,  of  the  order  of 


,,  a  gpiiiy 
Anrant'uu'ejn,  comiiioii  tlii'oughoiit  In<!ia  from  fche  hot  valleys  of  the 
Himalaya  to  Ceylon,  aud  also  found  in  Java.     There  exudes  from  its 
hark  abundance  u(  ^uni,  which  appears  not  to  be  collected  for  ex  porta- . 
tiou  per  hp,  but  rather  to  be  mixed  indiscriminately  with  other  gum,  an 
that  of  AcncUt, 

Feroiiia  gum  sometimes  forms  Boiall  roundish  transparent,  almost 
colourless  tears,  more  frequently  stalactitic  or  knobby  masses,  of  a . 
brownish  or  reddish  colour,  more  or  less  deep*    In  au  authentic  sample, 
lor  which   we  are  indebted  to  Dr.  Thwaites   of  Ceylon,  horn*siiaped 
pieces  about  i  an  inch  thick  and  two  inches  long  also  occur. 

Dissolved   in  two  jjarfcs  of  water,  it  aflbrds  an  almost   tasteless 
mucilage,  of  much  greater  viscosity  than  that  of  gum  arabic  made   in 
the  same  proportions.     The  solution  reddens  litjnus,  and  is  precipitated  , 
like  gum  arabic  by  alcohol,  oxalate  of  ammonium,  alkaline  silicates, 
perchloride   of  iron,   but  not   Ij}^   borax.       Moreover,  the  solutiou  of  | 
Feronia  gum  is  preci|jitated  by  neutral  acetate  of  lead   or   caustic 
baryta,  but  not  by  potash.     If  the  solutiou  is  completely  precipitated 
by  neutral  ace  bite  of  lead,  the  residual  liquid  will  be  found  to  contain 
a    small    quantity    of   a    dilicrent   gum,   identical   apparently   with 
gum  arabic,  inasmuch  as  it   is   not    thrown    down    by    acetate    of  | 
lead.      If  the    lime  is    precipitated   from    the    Feronia   mucilage   by 
oxalate  of  potassium,  the  gum  partially  loses  its  solubility  and  forma  a 
turbid  liquid. 

From  the  preceding  experiments,  it  follows  that  a  larger  portion  of] 
Feronia  gum  is  by  no  means  identical  with  gum  arabic.  The  former, 
when  examined  in  a  column  of  50  mm.  length,  deviates  the  rays  of  I 
jjolarized  light  0'''4  to  the  right, — not  to  the  left  as  gum  arabic.  This 
was,  we  believe,  the  tirst  iiLstance  of  a  dextrogyre  gum;^  Schcibler  has 
afterwards  shown  (1873)  that  there  are  also  dextrogyre  varieties  among 
the  African  gum  from  Sennar.  Gum  arabic  may  l>e  combined  with 
oxide  of  lead ;  the  cumpouiul  (arabate  of  leml)  contains  30  G  per  cenL 
of  oxide  of  leail,  whereas  the  phimbic  comiiound  of  Feronia  gum,  dried 
at  llO"*  C,  yielded  us  only  14'7t*  per  cent,  of  PbO.  The  formula 
(e'H^O**)2Pb  +  2(e=H='0^\)  supposes  l^t  per  cent  of  oxide  of  lead. 

Feronia  gum  repeatedly  treated  w^ith  fuming  nitric  acid  produces 
abundant  crystals  of  mueic  acid.  We  found  our  sample  of  the  gum  to 
3^ieUl  17  per  cent  of  water,  when  dried  at  110°  C.  It  left  3*55  percent 
of  ash. 


CATECHU. 

Catechu  nigrum;   Black  Catechu,  Pegu  Catt^chti,  Ctiich,  Terra 
Japonica  ;  F.  C(whou,  Cachoa  hrun  ou  nmr ;  O,  Caieekxi. 

Botanical  Origin — The  trees  from  which  this  drug  is  manufacturet! 
are  of  two  species,  namely : — 

1.  Acacia  Catt^chit  Willd,  (MiTiumt  Catechu  L.  fiL,  M.  Sundm 
Roxb.*),  a  tree  30  to  40  feet  liigh,  with  a  short,  not  very  straight  trunk 


•  Flitgkig«r,    Phnrm,  Joum.  il   (1809). 
'  Some  Indian  botanists,  aa  Beddomu,  re- 


gn.M  Afimiy^a  {Acacia)  Sumlra  n»  diftisici 
rtoiii  A.  Calechn, — Fig.  in  Beotley  soul 
Ti-imeu,  imrfc  I", 
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to  6  feet  in  girth,  BtragglLog  thorny  branches,  hglit  featheiy  foliage, 
d  dark  grey  or  brown  bark,  reddish  and  fibrous  internally. 
It  is  common  in  most  parts  of  India  and  Burma,  where  it  is  highly 
alaed  for  its  wood,  which  ig  used  for  posts  and  for  various  domestic 
lurposes,  as  well  as  for  making  cateehu  and  charcoal^  w^hile  the  astrin- 
gent bark  serves  for  tanning.     It  also  grows  in  the  hotter  and  drier 
pajis  of  Ceylon.     A.  Cateckw  abounds  in  the  forests  of  Tropical  Easttjrn 
Africa;   it   is   found   in   the   Soudan,  Sennoar,   Abyssinia,  the   Noer 
country,  and  Mozambique,  but  in  none  of  these  regions  is  any  astringent 
extract  manufactured  from  its  wood. 

2.  A.  Smna  Kui^z '  (Mimosa  Siima  Roxb.),  a  large  tree  with  a  red 
heartwood,  but  a  white  bark,  nearly  related  to  the  preceding  but  not 
having  so  extensive  a  geographicjil  range.  It  growls  in  the  South  of 
India  (Mysore),  Bengid  and  Gujerat.  The  bark  is  used  in  tanning, 
and  catechu  is  made  from  the  heart-wood. 

The  exti*act  of  the  wood  of  these  two  species  of  Acacia  is  CaUchu 

in  the  true  and  original  sense  of  the  word,  a  substance  not  to  be  con- 

bunded  with  Gambler,  which,  though  very  similar  in  composition,  is 

idely  diverse  in  botanical  origin,  and  always  regarded  in  commerce  as 

a  distinct  article. 

History — Barhosa  in  his  description  of  the  Easb  Indies  in  1514- 

mentions  a  drug  called  Cacho  as  an  article  of  export  from  Cambay  to 

Malacca.     This  is  the  name  for  Catechu  in  some  of  the  languages  of 

Southern  India.* 

^L       About  fifty  years  later,  Garcia  de  Orta  gave  a  particular  account  of 

^■the  same  drug*  under  its  Hindustani  name  of  Kaf,  first  describing  the 

^^  tree  and  then  the  method  of  preparing  an  extract  from  its  wood.     This 

^m  latter  substance  was  at  that  period  made  up  with  the  tlour  of  a  cereal 

H  (Eleusine  coracana  Gartn.)  into  tablets  or  lozenges,  and  apparently  not 

^"  sold  in  its  simple  state :  compositions  of  this  kind  are  still  met  with  in 

\       IJAdia,      In   the  time  of  Garcia  de  Orta  the  drug  was  an  important 

Article  of  traffic  to  Malacca  and  diina,  as  well  as  to  Arabia  and  Pei-sia. 

I  Notwithstanding  these  accounts,   catechu   remained   unknown   in 

B^Urope   until  the   l7th  century,  when  it  began  to  be  brought  from 

^^|mn,  or  at  least  said  to  be  exported  from  that  country.     It  was  known 

^"^ont  1641  to  Johannes  Schroder,^  and  is  quoted  at  nearly  the  same 

L^^^e  in  several  tariffs  of  German  towns,  being  included  in  the  simples 

^F^  mineral  ongin,*^ 

^L     I^  1071,  catechu  was  noticed  as  a  useful  medicine  by  G.  W.  Wedel 
^F  Jena,^  w^ho  also  called  attention  to  the  diversity  of  opinion  as  to  its 


^^       Rrnn.i;«   F'^ffMi  Flora  of  Xm-th'We^^erti 
^. ;  fia,  Lond.  1874-  187,  from 

^_  r  work  we  alao  borrow  the 

J*;ri|*tioa  of  A,  Cafschu. 
I       Piibliahed    by  the    Haklayt  Society, 
^'^Htd,  1866.  p,  191. 

Ai  Tatiiil  anci  Canareae,  in  which  ac- 
rJ^iNling  to  niodeni  spelling  the  word  i« 
2Jitten  K(Uhu  ur  Kdchn.  —  Moodeen 
7«mfl^  SuppL  to  Pharmacoixtia  of  India. 


^  ArormiUum  Hmtoirla^  ed.  CluHius,  1574. 
I**,— He  writes  the  word  C7fi/^» 


1(>49.  lil>.  iii.  516.  **  Eat  et  genua  terra? 
exoticm,  culore  purpurenm,  pimettilis  albis 
intertextum»  ac  siaitum  contraxisaet,  aapore 
auBteriuBculam,  niAsticatuin  liqueaceiu, 
snbdnlceiuque  post  ae  relinqncuB  fvaporenif 
Cakckii  vocamt,  eeu  TnTtivi  japoniat m,  ,  . 
Particulam  hujus  obtimii  a  PhannAcopcio 
uostrate  curioftii^Buiio  Dn.  Mattliia  EUiiiRa." 
The  prefftoe  is  dated  Frankfurt  Aa».  164  L 

^Pharm.  Jnum.  vi.  (187ti)  1022. 

^  Ums  nofUH  Cateehu  aeu  Terrm  Japonktr, 
— Ephemerides  ^at,  Vur,  Dee.  i.  turn.  2 
(1671)  209. 
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mineral  or  vegetable  uature.  Schrock  ^  in  IG77  eumbated  tlie  uotioii  of 
its  mineral  origin,  and  gave  reasons  for  considering  it  a  vegetable  sub- 
stance. A  few  years  later,  Cleyer,'  who  bar!  a  personal  knowledge  of 
China,  pointed  out  the  enormous  consumption  of  catechu  for  mastication 
in  the  East, — that  it  is  imported  into  Japan, — that  the  best  comes  from 
Pegu,  but  some  also  from  Surat,  Malabar,  Bengal,  and  Ceylom 

Catechu  was  received  into  the  London  Phaimacopceia  of  17^1,  but 
was  even  then  placed  among  "  Terrcv  medicamentosce'* 

The  wholesale  price  in  London  in  177(3  was  JflG  Ife,  per  cwt ;  in 
1780  X20  ;  in  1793  £14  14^.,  from  which  it  is  easy  to  infer  that  the 
consumption  could  only  have  been  verj^  smalL^ 

Manufacture — Cutch,  commonly  called  in  India  Kdt  or  Kid,  is  an 
aqueous  extract  made  from  the  wood  of  the  tree.  The  process  for 
preparing  it  varies  sUghtly  in  different  districts. 

The  tree  is  reckoned  to  be  of  proper  age  when  its  trunk  is  al>out 
a  foot  in  diameter.  It  is  then  cut  down,  and  the  whole  of  the  woody 
parfc,  with  the  exception  of  the  smaller  branches  and  the  bark,  is 
chopped  into  chips.  Some  accounts  sUite  that  only  the  darker  hearts 
wood  is  thus  used.  The  chips  are  then  placed  with  water  in  earthen 
jars^  a  series  of  which  is  arranged  ov^er  a  mud-built  fire-place,  usually 
in  the  open  air.  Here  the  water  is  made  to  boil,  the  liquor  as  it 
becomes  thick  and  strong  being  decanted  into  another  vessel,  in  which 
the  evaporation  is  continued  until  the  extract  is  sufficiently  inspissated, 
when  it  is  poured  into  moulds  ma*le  of  clay,  or  of  leaves  pinned  together 
in  the  shape  of  cups,  or  in  some  districts  on  to  a  mat  covered  with  the 
ashes  of  cow-dung,  the  drying  in  each  ease  being  completed  by  exposure 
to  the  sun  anrl  air.  The  product  is  a  dark  broTVTi  extract,  which  is  the 
usual  form  in  which  cutch  is  kno\vn  in  Europe. 

In  Kumaon  in  the  north  of  India,*  a  slight  modification  of  the 
process  affords  a  drug  of  very  different  aiipearance.  Instead  of  evapo- 
rating the  decoction  to  the  condition  of  an  extract,  the  inspissation  is 
stopped  at  a  certain  point  and  the  liquor  allowed  to  cool,  •*  coagulate,** 
and  crystallize  over  twigs  and  leaves  thrown  into  the  pot«  for  the  pur- 
pose, How"  this  dmg  is  finished  off  we  do  not  exactly  know,  but  we 
are  told  that  by  this  process  there  is  obtained  from  each  pot  about  2  lb. 
of  **  Kath'*  or  catechu,  of  an  ashy  whitish  appearance,  which  is  quite  in 
accordance  with  the  specimens  we  have  received  and  of  which  we  shall 
speak  further  on. 

In  Bm*ma  the  manufacture  and  export  of  cutch  form,  next  to  the 
sale  of  timber,  the  most  important  item  of  forest  revenue.     According 
to  a  report  by  the  Commissioner  of  the  Prome  Division,  the  trade  returns  J| 
of  1869-70  show  that  the  quantity  of  cutch  exported  from  the  provincdf| 
during  the  year  was  10,782  tons,  valued  at  £193,0(12,  of  which  nearly 
one-half  was  the  produce  of  manufactories  situated  in  the  British  terri-_^ 
toiy.     Vast  quantities  of  the  wood  ai'e  consumed  as  fuel,  especially  fol^H 


I 


the  steamers  on  the  Irrawadi 

1  Ihid,  Doc.  I  Bun.  8  (IG77)  88. 
^  Ibid.  Beo.  iL  wju.  4  (ICSo)  C. 

*  Fcgoi  Cuidi  ii  quoted  in  a  London  price- 
cnrretitt  Mmrch  ISyS),  £1.  2^.  }Hsr  cwt. 

*  Midden  in  Joum*  of  AsiaK  Soc.  of 
Bengal,  xvii.  part  i,  (1848)  $S5  ;  al«o  pri- 
vate conimuiiicatioti  accompanied  by  epeci- 


mcnfi  of  tree,  wood,  and  extract  from  Mr.. 
F.  E.  G.  Matthews,  of  the  KamaoB  Ir 
Works,  Nyneo  Tal, 

*  Pennon  (G.  F, )  Jifport  of  thr  Adminit*^ 
traiion  qf  the  Forttt  Depattnieni  in  **#■ 
wperat  protineeM  under  (he  OtfvtrHmeni  ^^i 
/ndia,  18TI-7Z  Cft!cutUJS72,  part  5.  p.  2? 
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Description — Cutch  is  imported  in  mats,  ^^ii^f  ^^^  boxes.     It  is  a 

Idark  brown,  extractiform  substance,  hard  and  brittle  on  the  surface  of 

[the  mass,  but  soft  and  tenacious  within,  at  least  when  newly  imported. 

IThe  large  lQa,(  of  Dlpterocarpufi  tubercidatus  Roxb.,  the  Elii  or  Evffften 

of  the  Burmese,  is  often  placed  outside  the  blcM:?ks  of  extract. 

Cutch  when  dry  breaks  easily,  showin^^  a  shining  but  bubbly  and 
tfilightly  granular  fracture.  When  it  is  soft  and  is  pulled  out  into  a  thin 
' fiim,  it  is  seen  to  be  translucent,  granular  and  of  a  bright  orange-brown. 
When  further  moistened  and  examined  under  the  microscope,  it  exhibits 
iwn  abundance  of  minute  acicular  crystals,  precisely  as  seen  in  gambier, 
^*e  have  observed  the  same  in  numerous  .'iamplcs  of  the  dry  drug  when 
rendered  pulpy  by  the  addition  of  water,  or  moistened  with  glycerin 
^and  viewed  by  polarized  light. 

The  pale  cutch  referred  to  as  manufactured  in  the  north  of  India,  in 

I  the  form  of  irregular  fragments  of  a  cake  an  inch  or  more  thick,  which 

[lias a  laminated  structure  and  appears  to  have  been  deposited  in  a  round- 

h*-»ttomed  veasel*      It  is  a  porous,  opaque,  earthly-looking  substance  of 

a  pale  pinkish  brown,  light,  and  easily  broken.     Under  the  microscojie 

'it  is  seen  to  be  a  mass  of  needle-shjiped  crystals  exactly  like  gaudj»iL'r, 

ith  which  in  all  essential  points  it  corresponds.     We  have  received 

rom  India  the  same  kind  of  cutch  made  into  little  round  ciikea  like 

Dzenges,  witli  apparently  no  addition.     The  taste  of  cutch  is  astringent, 

[  foUowed  by  a  sensation  of  sweetness  by  no  means  disagreeable. 

-  Chemical  Composition^ — ExtraetifoiTii  cutch,  such  as  that  of  Pegu, 
^which  is  the  only  sort  common  in  Europe,  when  immei-sed  in  cold  wtuer 
tarns  whitish,  softens  and  disintegrates,  a  small  proportion  of  it  dis- 
solving and  forming  a  deep  brown  solution.  The  insoluble  part  i.^ 
Catechin  in  minute  acicular  ctystals.  If  a  little  of  tlie  thick  chocolate- 
like liquid  made  by  macerating  cutch  in  w.ater,  is  heated  to  the  boiling 
point,  it  is  rendered  quite  transparent  (mechanical  impurities  being 
absent),  but  becomes  turbid  on  cooling.  Ferric  chloride  forms  with,  this 
solution  a  dark  green  precipitate,  immediately  changing  to  purple  if 
common  water  or  a  trace  of  free  alkali  be  used. 

L      Ether  extracts  from  cutch,  catechin.      This  substance  has  been  in- 

Ivestigated  by  many  chemists,  but  as  yet  with  discrepant  results.      It 

[agrees,  according  to  Etti  (1877).  with  the  fomiida  C'*H''0^  when  dried 

at  80^  a     By  gently  heating  catechin,  Catechutmmic  acid,  C'^H*'0^'. 

is  produced : 

2(e*H"0')  —  OH^  =  C*IP*0^^ 

iThis  is  an  undoubted  acid,  readily  soluble  in  water,  of  decidedly  tanning 
■properties,  precipitating  also  the  alkaloids  and  albumin.     Catechu fcannie 
lacid  being  the  ffrst  anhydride  of  catechin,  there  are  several  more  sub- 
Stances  of  that  class;  one  of  them  is  called  Catechu  ret  hu     This  blackish 
lirown  almost  insoluble  substance  is  obtained  by  heating  catechin  witli 
OQcentrated  hydrochloric  acid  at  180' ; 

2(c^"H^*oo  —  4  om  -  C^WO'\ 

-Catechin,  by  melting  it  with  caustic  potash,  affords  Protocatechuic  acid, 
■?»H'(OH)<'O0H,  and  Phloroglucin,  G^ff(OH)': 

e'ir*0*+2  OH^  ^  4  H     OHW  ^  2  C'WO\ 
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Gautier  (1^*77)  also  obtained  the  two  latter  products,  but  be  is  of  the 
opinion  that  they  are  due  to  a  somewhat  different  reaction,  the  Ibrmula 
of  catechin,  as  derived  from  his  analyses,  being  C*^H'*0-.  He  ako  as- 
serts that  the  so-called  c^iteehin  from  Uncaria  (see  Oambier)  is  not 
identical  with  the  substance  under  notice,  nor  with  that  found  in  the  , 
Mahogan  wood,  to  which  Gantier  assigns  the  formula  C^H'*0'*. 

Crystallized  deposits  of  catechin  are  sometimes  met  w^ith  in  fissures 
of  the  trunk  of  Acacia  Catechu,  and  used  medicinally  in  India  under  the 
name  Keei'm!.} 

Ltiwe  (X873),  by  exhausting  cutcli  with  cold  water  and  then  agita- 
ting the  solution  wMth  ether,  obtained  upon  the  evaporation  of  the  latter 
a  yellow  cryatalliue  substance  which  he  ascertained  to  be  Qurreetln,  i 
Q.c^iHQiv     j^j^  solubility  in  water  is  probably  favoured  by  the  presence 
of  catechin,  water  having  but  very  little  action  upon  pur©  quercetin*  ] 
The  amount  of  quereetin  io  cutch  is  exceedingly  small. 

When  either  cutch  or  gambler  is  subjected  to  dry  distillation  it] 
yields,  in  common  with  many  other  substances,  Pyrocaiechin,  C*H*(OH)', 

Commerce^ — The  importations  of  cutch  into  the  United  Kingdom 
from  British  India  (excluding  the  Straits  Settlements  and  Ceylon)  were  J 
as  under,  almost  the  whole  being  from  Bengal  and  Bunna : — 

I860  1870  1871  1872 

22r>7  tciiis.  Til'^^  toiib.  4335  tuns,  5240  tons. 

The  total  value  of  the  cutch  Imported  in  1872  was  estimated  at 
£124,458. 

Uses — Cutch   under  the  name  of  Cateehu,  which  name  it  aharesi 
with  fi^ambier,  is  employed  in  medicine  as  an  astringentv 

Analogous  Products — ^See  our  articles  Semen  AreciP  and  Gambier^ 


ROSACEA. 
AMYGDAhM    DULGES. 

SiPfH  Ah}tmi(f^  ;  F.  A'rnavfhs  dxiiicfs ;  0.  Silsse  Afa^ulehu 

Botanical  Origin — Pntnus  Amygdaln^    Baillon*  var.   p.  rftilcfi 

(Amygdaluscomvmnis  L.  var.  /i.dHiciH  DC.) — The  oative  countrj^of  thfl 
almond  cannot  be  ascertained  with  precision.     A.  de  Candolle,^  aflerl 
reviewing  the  statements  of  various  authors  concerning  the  occurrrenooj 
of  the  tree  in  an  apparently  wild  state,  arrives  at  the  conclusion  tha 
its  original  area  possibly  extendLul  frum  Persia^  westward  to  Asia  Miooffl 
and  Syria,  and  even  to  Algeria.      The  tree  is  found  ascending  to  400<J 
feet  in  the  Antilebanon,  to  3000  in  Mesopotamia,  and  even  to  0000  feet 
in  the  Avromaii  i-ange,  not  far  ft*om  Suleniania,  Southern  Kurdistan/ 

At  an  early  period  tlie  tree  was  spread  throughout  the  entire  Medi- 
terranean region,  and  in  favourable  situations,  far  into  the  continent  of 
Europe.     It  was  apparently  introduced  into  Italy  from  Greece,  wberal 


1  Dymock.  Ph.  Jaum.  vii.  (1876)  109. 


»  0/ogmphif'  Boianiqii^,  \U  (1855)  888. 
*  Boinsier,  Ffora  Orimfrtlijf,  il  (1872)  641. 
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iording  to  Heldreich/  the  bitter  variety  is  truly  wild.     The  almond- 
le  matures  its  fruit  In  the  south  of  En  gland ,  but  is  liable  to  destmc- 
ion  by  frost  in  many  parts  of  central  Europe, 

History — The  earliest  notice  of  the  almond  extant  is  that  in  tlie 
Book  of  Genesis,^  where  wo  read  that  the  patriarch  Israel  commanded 
'  is  sons  to  carry  with  them  into  Egypt  a  present  consisting  of  the  pro- 
iuctions  of  Palestine,  one  of  which  m  named  as  almomh. 

From  the  copious  references  to  the  ahnond  in  the  writings  of  Theo- 
rastuBj  one  cannot  but  conclude  that  in  his  day  it  was  familiarly 
own. 

In  Italy,  M,  Porcins  Cato  ^  mentions  towards  the  middle  of  the  2nd 

ntury  B.C.  AvelloMX^  Orcecm  which  we  know  from  later  authors  signi- 

(dmoncla.     Columella,  who  w^-ote  about  A.D.  CO,  calls  them  Kitces 

Bitter  almonds  {" Amyt^dall  amurl'*}  ai'o  named  about  this 

latter  period  by  Scribonius  Largus. 

^H       As  to  more  northern  EuTOpe,  almonds  are  mentioned  together  with 

^Bther  groceries  and  apices  as  early  as  A.u  710,  in  a  charter  granted  by 

Chilfieric  IL,  King  of  France,  to  the  uiunavstery  of  Corbie  in  Normandy,* 

In  812  Charlemagne  ordered  the  trees  (ArnandalarU)  to  be  introduced 

on  the  imperial  farms.     In  the  later  middle  ages,  the  cultivation  of  the 

'mond  was  carried  on  about  Speier  and  in  the  Rhenish  Palatinate, 

'e  learn  from   Marino   Sanudo  *  that  in  the  beginning  of  the  l-i-th 

,ry,  ahnonds  had  become  an  important  item  of  the  Venetian  trade 

xandria.     They   were  doubtless  in  large  part  produced  by  the 

ands  of  the  Greek  Archipelago,  then  under  Christian  rule.     In  Cyprus 

Ptor  instance,  the  Knights  Templar  levied  tithes  in  1411  of  almonda, 

ioaey,  and  sesam^  seed.'' 

The  consumption  of  almonds  in  mediaeval  cookery  was  enormous. 
Aq  inventory  made  in  1372  of  the  effects  of  Jeanne  d'Evreux,  queen  of 
l^'mnce,  enumerates  only  20  lb.  of  sugar,  but  500  lb.  of  ahuonds. 

In  the  Fimn  of  Ca  ry,  a  manuscript  written  by  the  master  cooks  of 

-King  Richard  II.,a.d.  1390,  arc  receipts  for  "  Crane  of  Almand^  Greivel 

^/  Almand,  Catrdel  of  Almund  Mrjlke,  Joni  of  A I  maud  MylJci\*'  fcc.** 

Almonds   were  sold  in   England    by  the   "  Imndredt'   Le.  108  lb. 

;ers®  gives  the  average  price  between  1259  and  1350  as  2d.,  and 

tween  1351  and  1400  as  3|d.  per  llx 

Description — The  fruit  of  the  almond   tree  is  a  drupe,  with  a 
Ivety  sarcocarp  which  at  maturity  dries,  sjjlitii,  and  drops  oft',  leaving 
,  IT  and  still  attaclied  to  the  branch,  an  oblong,  ovate  pointed  stone, 
I    ^^tted  with  irregular  holes.     The  seed,  about  an  inch  in  length,  is  ovate 
I  *"   oblong,  more  or  less  compressed,  pointed  at  the  upper,  blunt  at  the 
^Ver  end,  coated  with  a  Hcoify,  cinnamon-brown  skin  or  testa.     It  is 
^^'nnected  with  the  stone  or  putamen  by  a  broad  funiulc,  which  runs 


^*  NuUpJtansm  OiiechenlnmLf^  Athen,  1802. 

*Ck  xUii  w.  \l;  'Sum.  xviL  8. 

*I>€  Re  MuMtka,  C4ip.  viii. 
■^  *  pATilessus,     Dtplmnata     Charitef    etc., 
■**4n«.  JS40.  ji.  3(X>. 

I  ^  '  Liher  Seerelomm  FideUum^  od.  Bongara, 
1CIL2I, 
1    •  De  Mm  U-itrie,  ffwf,  tU  /*t/^  f/<  Chuprr, 
Iti  (1852^  500 


♦  Leber,  ApprSciadun  dt  la  fortune  priv6*^ 
au  rrioiffn-^ffp^  4(i,  2,  Paris,  1847.  95. 

»PubU8h*ed  by  Pegge,  Land.  1780-  — 
Boorde  in  ius  Dj/ftnn/of  IffUh^  1542,  men- 
tions Aliiion  Myfke  and  Almou  Buifrr^  the 
Latter  '*  a  commmdahU  dyn^kf^  spi^tjalUjt  in 
LenC 
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along  its  edge  for  more  tlian  a  thiitl  of  itis  length  from  the  apex ;  hencal 
the  raphe  passes  downwards  to  the  rounded  end  of  the  seed,  where 
scar  marks  the  chalaza.     Frotn  this,  a  dozen  or  more  ramifying  vc' 
run  up  the  brown  skin  towards  the  pointed  end.     After  an  almond  ha 
beun  macerated  in  warm  water,  the  skin  is  easily  removed,  bringing! 
with  it  the  closely  attached  translucent  inner  membrane  or  endopleura^l 
As  the  seed  is  without  albumen,  the  whole  mass  within  the  testa  con-| 
.sists  of  embryo.     This  is  formed  of  a  pair  of  plano-convex  cotyledor 
within   which  lie  the  tlat  leafy  plumule  and  thick  radicle,  the  lattef 
slightly  projecting  from  the  pointed  or  basal  cud  of  the  seed. 

Almonds  have  a  bland,  sweet,  nutty   flavour.      When   triturat 
with  water,  they  afford  a  pure  white,  milk-like  emulsion  of  agreeable 
taste. 

Varieties — The  ditierent  sorts  of  almond  vary  in  form  and  size,  and  ^ 
more  particularly  in  the  firmness  of  the  sheli.     This  in  some  varietie 
is  tender  and  easily  broken  in  the  hand,  in  others  so  hard  as  to  reqiiir 
a  hammer  to  fracture  it.     The  form  and  size  of  the  kernel  likewis 
exliibifc  some  variation.     The  most  esteemed  are  those  of  Malaga,  knowal 
in  trade  as  J(*rdan  Almonds.     They  are  usually  imported  without  the^ 
shell,  and  ditler  from  all  other  sorts  in  their  oblong  form  and  Ifli^ 
size.     The  other  kinds  of  sweet  almonds  known  in  the  London  mar- 
ket are  distinguished  in  the  order  of  value  as  Valenciu,  SwUy,  and 
Barbary.^ 

Microscopic   Structure —Three  different  parts  are  to  be  distin- 
guished in  the  brown  coat  of  an  almond.     First,  a  layer  of  very  large' 
(as  much  as  J  mm.  in  diameter)  irregular  cells,  to  which  the   scurfj 
surface  is  due.     If  these  brittle  cells  are  boiled  with  caustic  soda,  thej 
make  a  brilliant  object  for  microscopic  examination  in  polarized  lightl 
The  two  inner  layers  of  the  skin  are  made  up  of  much  smaller  cellapi 
traversed  by  small  fibro-vascular  bundles.     The  brow^n  coat  assumes  a 
hluisli  hue  on  addition  of  perchloride  of  b'on,  owing  to  the  presence  of 
tannic  matter. 

The  cotyledons  consist  of  thin- walled    parenchyme,  fibro- vascular- 
bundles  being  not  decidedly  developed.     This  tissue  is  loaded  wit' 
granular   albuminous   matter,    some   of  which  exhibits   a   crystaUoid 
juspect,  as  may  be  ascertained  in  polarized  light,     Starcli  is  altogethe 
wanting  in  almonds. 

Chemical   Composition— Tbe  sweet  almond   contains   fixed   ou 
extraetable  by  boiling  ether  to  the  extent  of  50  to  55  per  cent 
produce   of  50   per   cent,    by   the  hydraulic  press  is   by  no  mc 
uncommon. 

The  oil  (Oleum  Amf/gduh/}  is  a  tliin,  light  yellow  fluid,  of  sp. 
01)2,  which  does  not  solidify  till  cooled  Uy   between  —10  and  —20 
When  fresh,  it  has  a  mild  nutty  taste,  but  soon  becomes  rancid  b 
exposure  to  the  air ;  it  is  not,  however,  one  of  the  drying  oils.     It  coi 
sists  almost  wholly  of  the  glycerin  compound  of  Okie  Acid,  C?*H**0*, 

Almonds  easily  yield  to  cold  water  a  sugar  tasting  like  honey,  whir^ 
reduces  alkaline  cupric  tartrate  even  in  the  cold,  and  is  therefore 
IT.     Pelouze  however  (1855)  obtained  from  almonds 


part  grape- 
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per  cent,  of  cane-sugar.  The  amount  of  gum  appeal's  to  be  very  small ; 
Fleurj  (1865)  found  that  the  total  amount  of  sugar,  dextrin  and  mnci- 
was  altogether  only  629  per  cent. 

If  almonds  ai*^  kept  for  several  days  in  alcohol,  cr3^stals  of  aspara- 
gine  (see  article  Rad.  Althtea^,  p.  93)  make  their  appearance,  as 
shown  by  Henschen  (187'2),  and  by  Poites  (1876), 

The  almond  yields  S7  per  cent,  of  nitrogen,  corresponding  to  about 
24  per  cent  of  albuminoid  matters.  These  have  been  elabomtely  ex- 
amined by  Robiquet  ( I8;i7'38),  Ortloff  (1816),Bull  (18  i9),  and  Ritthausen 
(1872)/  The  experiments  tend  to  show  that  there  exist  in  the  almond 
two  different  protein  substances ;  Robiquet  termed  one  of  these  bodies 
S^/nnptase,  while  others  applied  to  it  the  name  Enmihin?  Commaille 
(1866)  name^i  the  second  albuminous  substance  A}n€ind{n;  it  is  the 
Alviond-legwrain  of  Omelins  Ch3mhtt*y,  the  Conglutin  of  Ritthausen, 
Emulsin  has  not  yet  been  freed  from  earthly  phosphates  which,  when 
it  is  precipitated  by  alcohol  from  any  arpieous  solution,  often  amount 
to  a  third  of  its  weight.  Amandin  may  be  precipitated  from  its  aqueous 
solution  by  acetic  at::id.  According  to  Ritthausen,  these  bodies  are  to 
be  regarded  as  modifications  of  one  and  the  same  substance,  namely 
vegetable  casein. 

Blanched  almonds  comminuted  yield,  when  slightly  warmed  with 
dilute  potash,  a  small  quantity  of  hydrocyanic  acid  and  of  ammonia; 
the  former  may  be  made  manifest  by  means  of  Schiinbein's  test  pointed 
out  at  p.  250. 

The  ash  of  almonds,  amounting  to  from  3  to  nearly  5  per  ceut.,  con- 
siste  chiefly  of  phosphates  of  potassium,  magnesium  and  calciun^. 

Production  and  Conimerce — The  quantity  of  almonds  imported 

into  the  United  Kingdom  in  1872  was  70,270  cwt.,  valued  at  £204,592. 

Of  this  quantity,  Morocco  supplied  33,500  cwt.,  and  Spain  with  the 

Canary  Islands  22,000  cwt,,  the  remainder  being  made  up  by  Italy, 

Portugal,  Fi-ance,  and  other  countries.     The  imports  into  the  United 

Kingdom  in  1876  were  77,169  cwt,,  valued  at  £244,078.     Almonds  are 

largely  shipped  fi'om  the  Persian  Gulf:  in  the  year  1872-73,  there  were 

imported  thence  into  Bombay,  15,878  cwt,  besides  3,049  cwt.  from  other 

fXJuntries." 

Uses — Sweet  akuonds  may  be  used  for  the  extraction  of  aJmoud  oil. 
^et  they  are  but  rarely  so  employed  (at  least  in  England)  on  account 
of  the  inferior  value  of  the  residual  cake.  The  only  other  use  of  the 
%W6>et  almond  in  medicine  is  for  making  the  emulsion  called  Mistwra 
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Bilte}'  Almonds;  F.  Ajnandes  ameres;  G.  Bittere  Mandeln. 

Botanical  Origin — Primus  Amygdalus  Baillou  var.  a,  amara 
{Amyijdalm  comnmnU  L,  var.  a.  amara  DC).  The  Bitter  Almond  tree 
in  not  distinguished  from  the  sweet  by  any  permanent  botanical  character, 
and  it6  area  of  growth  appears  to  be  the  same  (see  p.  244?), 


Ifulv^'tii^htt.  and  Otljiamttu  Bonn*  1872. 

im 


*  Gmelm,  Chemistrj/,  xviii.  (1871)  4,i2. 
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History— (See  also  preceding  aiiicle.)  Bitter  almonds  and  their 
poisonfms  properties  were  well  known  in  the  antiquity,  and  used 
modicinally  during  the  middle  ages.  Valerius  Oordiis  prescribed  them 
as  an  ingredient  of  trochisci.^ 

As  early  as  the  beginning  of  the  present  century,  it  was  shown  by 
the  exiwriments  of  Bohm,  a  pharmacentical  assistaut  of  Berlin,  that  the 
aqueous  distillate  of  bitter  ahnonds  contains  hydrocyanic  acid  and  a 
peculiar  oil  which  cannot  be  obtained  from  sweet  ahnonds.  It  was 
then  inferred  that  hydrocyanic  acid  itself  might  be  poisonous,  a  fact 
which,  strange  to  say,  had  not  been  noticed  by  Scheele,  when  he 
discovered  that  acid  in  1782,  as  obtained  by  distilling  potassium 
ferrocyauate  with  sulphuric  acid.  Tiie  dangerous  action  of  hydrocyanic 
was  then  ascertained  in  1S02  and  1803  by  Schaub  and  Schrader.* 

Description — Bitter  almonds  agree  in  outward  appearance,  form,  I 
and  structure  with  sweet  almonds;  they  exist  under  several  varieties, 
but  there  is  none  so  far  as  we  know  that  in  size  and  form  resembles  the 
long  sweet  almund  of  Malaga.*  In  general,  bitter  almonds  are  of  smaller 
size  than  sweet.  Triturated  with  water,  they  afford  the  same  white 
emulsion  as  sweet  almonds,  but  it  has  a  strong  odour  of  hydrocyanic 
acid  and  a  very  bitter  taste. 

Varieties — ^These  are  distinguished  in  their  order  of  goodness,  as 
French,  Sicilian,  and  Barbary. 

Microscopic  Structure^In  this  respect,  no  difference  iM^tween 
sweet  and  bitter  almonds  can  be  pointed  out.  If  thin  slices  of  the  latter 
arc  deprived  of  fat  oil  by  means  of  benzol,  and  then  kept  for  some  yeam 
in  glycerin,  an  abundance  of  ciystals  is  slowly  formed,  of  what  we 
suppose  to  be  amygdalin. 

Chemical  Composition — -Bitter  almonds,  when  comminuted  and 
mixed  with  water,  immediately  evolve  the  odour  of  bitter  almond  oiL 
The  more  generally  diffused  substances  are  the  same  in  both  kinds  of 
almond,  and  the  fixed  oil  in  particular  of  the  bitter  almond  is  identical 
with  that  of  the  sweet.  Bitter  almonds  however  contain  on  an  average 
a  somewhat  lower  proportion  of  oil  than  the  sweet.  In  one  instaDce 
that  has  come  to  our  knowledge  in  which  28  cwt.  of  bitter  almonds  were 
submitted  to  pressure,  the  yield  of  oil  wajs  at  the  rate  of  436  per  cent. 
Mr.  Umney,  director  of  the  laboratory  of  Messrs.  Herrings  and  Co.^  where 
large  quantities  of  bitter  almonds  nre  submitted  to  powerful  hydraulic 
pressure!  gives  44*2  as  the  average  percentage  of  oil  obtained  during  the 
years  1871-2. 

Bobiquet  and  Boutron-Charland  in  1830  }>repai-ed  from  bitter  almonds 
a  crystalline  substance,  Aintffjdalin,  and  found  that  bitter  almond  oil 
and  hydrocyanic  acid  can  no  longer  be  obtiuned  from  bitter  almonds»  tht- 
amygdalin  of  which  has  been  removed  by  alcohol.  Liebig  and  Wohler 
in  1837  showed  that  it  is  solely  the  decomposition  of  this  body  (under 
conditions  t*>  be  explained  presently),  that  occasions  the  formation  of 


1  DUpenmtor.,  Piiria,  1548.  H3fi,  337-  MX 
'  J.  B.  Riciit^^r,  XtUPTe  Oefjenxtatulf  tier 

ChtfTHif.BrealiLU,  xi.  (1802)  0^.  J.  B.  TrommB. 

dorffa  Jaurn,  d.  Pharm.  xi  (Leipzig,  1803) 

202.     Preyer»  Dit  Biaumurt,  Bonn,  187tX 
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the  two  compounds  above  named.  Disregarding  secondary  products 
(ammonia  and  formic  acid),  the  reaction  takes  place  as  represented  in  the 
following  equation: 

CaoH27NO"  +  3  0H2-OH2  •  2  (C«Hi20«)  •  NCH  •  (7H«0. 

Crystallized  Amygdalin.  Anhydrona        Hydro-      Bitter  Almond 

Dextro-glnoose.  cyanic  Acid.  OiL 

This  memorable  investigation  first  brought  under  notice  a  body  of 
the  glucoside  class,  now  so  numerous. 

Amygdalin  may  be  obtained  crystallized  when  almonds  deprived  of 
their  oU  are  boiled  with  alcohol  of  84  to  94  per  cent.  The  product 
amoiints  at  most  to  2^  or  3  per  cent.  Amygdalin  per  ae  dissolves  in  15 
parts  of  water  at  8-12*'  C,  forming  a  neutral,  bitter,  inodorous  liquid, 
quite  destitute  of  poisonous  properties. 

It  would  appear  from  the  investigations  of  Portes  (1877)  that  in 
young  almonds,  amygdalin  is  formed  before  the  emulsin. 

When  bitter  almonds  have  been  freed  from  amygdalin  and  fixed  oil, 

cold  water  extracts   from    the  residue   chiefly  emulsin  and  another 

albuminoid  matter  separable  by  acetic  acid.     The  emulsin  upon  addition 

of  alcohol  falls  down  in  thick  flocks,  which,  after  draining,  form  with 

cold  water  a  slightly  opalescent  solution.     This  liquid  added  to  an 

aqueous  solution  of  amygdalin,  renders  it  turbid,  and  developes  in  it 

bitter  almond  oil.     The  reaction  takes  place  in  the  same  manner,  if  the 

emulsin  has  not  been  previously  purified  by  acetic  acid  and  alcohol,  or 

if  an  emulsion  of  sweet  almonds  used.     But  after  boiling,  an  emulsion 

of  almond  is  no  longer  capable  of  decomposing  amygdabn. 

What  alteration  the  emulsin  itself  undergoes  in  this  reaction,  or 
w^hether  it  sufiers  any  alteration  at  all,  has  not  been  clearly  made  out. 
The  reaction  does  not  appear  to  take  place  necessarily  in  atomic  propor- 
tions ;  it  does  not  cease  until  the  emulsin  has  decomposed  about 
three  times  its  own  weight  of  amygdalin,  provided  always  tnat  sufficient 
Water  is  present  to  hold  all  the  products  in  solution. 

The  leaves  of  Prunus  Lauro-cerasua  L.,  the  bark  of  P.  Padua  L., 
»J^d  the  organs  of  many  allied  plants,  also  contain  emulsin  or  a 
^utstance  analogous  to  it,  not  yet  isolated.  In  the  seeds  of  various 
plants  belonging  to  natural  orders  not  botanically  allied  to  the  almond, 
*s  for  example  in  those  of  mustard,  hemp,  and  poppy,  and  even  in 
yolk  of  egg,  albuminous  substances  occur  which  are  capable  of  acting 
l*pon  amygdalin  in  the  same  manner.  Boiling  dilute  hydrochloric  acid 
^duces  the  same  decomposition,  with  the  simultaneous  production  of 
formic  add. 

The  distillation  of  bitter  almonds  is  known  to  offer  some  difficulties 
^5^  account  of  the  large  quantity  present  of  albuminous  substances,  which 
p^^e  rise  to  bumping  and  frothing.  Michael  Pettenkofer  (1861)  has 
^^^d  that  these  inconveniences  may  be  avoided  by  immersing  12  parts 
^^  powdered  almonds  in  boiling  water,  whereby  the  albuminous  matters 
^^^  coagulated,  whereas  the  amygdalin  is  dissolved.  On  then  adding  an 
^^ulsion  of  only  1  part  of  almonds  (sweet  or  bitter),  the  emulsin  con- 
fined in  it  will  suffice  to  efiect  the  required  decomposition  at  a  tempera- 
^^^^  not  exceeding  40**  C.  In  this  manner,  Pettenkofer  obtained  in  some 
^^^periments  performed  with  small  quantities  of  almonds,  as  much  as 
^'9  per  cent,  of  essential  oil.     In  the  case  alluded  to  on  the  opposite 
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page,  in  which  28  cwfc.  of  aloionds  were  treated,  tbe  yield  of  essent 
oil  amounted  to  0*87  per  cent.     From  data  obligingly  fiirnLshed  to  us  J 
by  Messrs.  HeiTings  and  Co.  of  Lon<lon,  wlio  distill  large  quantities  of 
almond  cake,  it  appears  that  the  yield  of  essential  oil  is  very  variable. ' 
The  yearly  avei"ages  as  taken  from  the  books  of  this  firm,  show  that  it 
may  be  ns  low  as  074,  or  as  high  as  1*67  per  cent.,  which,  assuming  57 
pounds  of  cake  as  equivalent  to  100  poimcfeof  almonds,  would  represent 
a  percentage  from  the  latter  of  0*42  and  0*95  per  cent,  respectively, 
Mr.  LTnmey  explains  this  enormous  variation  as  due  in  part  to  natural 
variableness  in  the  different  kinds  of  bitter  almond,  and  in  part  to  their  ] 
admixture  with  sweet  almonds.     He  also  states  that  the  action  of  the  | 
eTuulsin  on  the  amygdalin  when  in  contact  with  water,  is  extremely  j 
rapid,  and  that  200  pounds  of  almond  marc  are  thoroughly  exhausted 
l»y  a  distillation  of  only  three  hours. 

in  the  distillation,  the  hydrocyanic  acid  and  bitter  almond  oil  unite  ■ 
into  an  imstable  compound.     From  this, the  acid  is  gradually  set  free," 
and  partly  converted  into  cyanide  of  ammonium  and  formic  acid*     Sup- 
posing bitter  almonds  to  contain  3'3  per  cent,  of  Amygdalin,  they  must 
yield  0*2  per  cent,  of    hytlrocyanic  acid.      Pettenkofer  obtaine<l   by 
experiment  as  much  as  0'25  per  cent,,  Feldhaus  (18G3)  0*17  per  cent. 

Some  manufacturers  apply  bitter  almond  oil  deprived  of  hydrocyanic 
acid,  but  such  ])urified  oil  is  very  prone  to  oxidation,  unless  carefully 
deprived  of  water  by  being  shaken  with  fused  chloride  of  calcium.  The 
Bp.  .gr,  of  the  original  oil  is  I  "061— 1*065;  that  of  the  purified  oil 
(according  to  Umney)  11)49.  The  purification  by  the  action  of  ferrous 
sulphate  and  lime,  and  re-distLllation,  as  recommended  by  Macli^an 
(1853),  occasions,  we  are  informed,  a  loas  of  about  10  per  cent 

Bitter  ahnond  oil,  €*'H^(COH),  Ijcing  the  aldehyde  of  benzoic  acid, 
C*HXCOOH),   is   easily  converted  in   that    acid    by  spontaneous   or 
artificial  oxidation.     The  oil  boils  at  180'' G,  and  is  a  little  soluble  ia^ 
water ;  300  parts  of  water  (flissolve  one  part  of  the  oil.  fl 

There  are  a  great  nutjd:>er  of  plants  which  if  crushed,  moistened  with 
water,  and  submitted  to  di.stiUation,  yield  both  bitter  almond  oU 
and  hydrocyanic  acid.  In  many  instances  the  amoimt  of  hydrocyanic 
acid  is  so  extremely  small,  that  its  presence  can  only  be  revealed  by  the 
most  delicate  test, — that  of  Schonbein,^ 

Among  plants  capable  of  emitting  hydrocyanic  acid,  prolmblv"  always 
accompanied  with  bitter  almond  oil,  the  tribes  Pmneoi  and  PoniecB  of 
the  rasaceous  order  may  be  particularly  mentioned. 

The  farinaceous  rootstocks  of  the  Bitter  Cassava,  Manihot  utilimi 
Pohl,  of  the  order  Euphoi'bktcem,  the  source  of  tapioca  in  Brazil,  have 
long  been  known  to  j^eld  hydrocyanic  acid. 

A  composite,  C7i  a  rr/frtia  xeraiiihenxoichs  Desf.,  growing  in  the  Caspian 
region-s,  has  been  shown  by  W.  Eichler  also  to  emit  hyclrocyanic  acid.'" 
The  same  has  been  obsei-v'ed  by  the  French  in  Gaboon  ^  with  regard 
the  fruits  of  Ximenia  amenncana  L.  of  the  order  Olachtecp,  and  th< 


*  Applii'fl  ill  the  following  miuiner  : — Let 
hibuioUB  p{i]x^r  t»e  imbued  with  ei  froah  tinc- 
ture of  the  wood  or  rcmn  o(  guaiacum,  and 
tiftoT  drying,  let  it  l)e  iiioisteu^d  with  a 
solution  composed  of  one  part  of  sulphate 
of  copper  in  2000  of  water*  Snch  pajjer 
inciitt«iieil  with  wnter  will  A4<iunte  an  in- 


tense blue  i.x)l oration   in  the  presenioe  g^^ 
hydrocyanic  acid« 

-  Buli  <lr  la  So^,  imp.  dc*  not,  dt  MmOMh 
XXXV.  (18<32)  ii,  444. 

*  Exposition  Univers.  do  184T7.— /VoMti 
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las  been  confirmed  by  Enist  ci-f  Caracas/  ii*:'ar  which  place  the 

hi  abounds.     Mr,  IVe8t<>e  of  the  Botanical  Garden,  Trinidad,  ijifomns 

Ris  (1874)  that  in  that  island  a  convolvnlaceoiis  plant,  Ipotmea  dissecta 

|WiIId.,  contains  a  juice  with  a  strong  pnissic  acid  odour.     According  to 

iLosecke,  a  common  mushroom.  Agaricus  oreades  Bolt.,  emits  hydro- 

lic  acid.^ 

-  This  acid  is  corLseqiiently  widely  ditfused  throughout  the  vegetable 

kingdom.     Yet  amygdalin  has  thus  far  only  been  isolated  from  a  few 

plants  belonging  to  the  genus  Prwnus  or  its  near  allies.^     In  all  other 

[plants  in  which  hydrocyanic  acid  has  been  met  with,  we  know  nothing 

Ifus  to  its  origin.    Ritihauseii  and  Krensler  (1871)  have  proved  the  (fbsence 

[of  amygdalin  in  the  seeds  of  a  Vicla,  which  yield  bitter  almond  oil  and 

hydrocyanic  acid.     The.se  chemists  followed  the  process  which  in  the 

ca*se  of  bitter  almonds  easily  aflbrds  amygdalin. 

Commerce — See  prece<ling  article. 

Uses — Bitter  almond.s  are  used  almost  exclusively  for  the  manu- 
[facture  of  Almond  Oil,  while  from  the  residual  cake  is  distilled  BilUr 
[Almond  Oil.     An  emulsion  of  bitter  almonds  is  sometimes  prescribed 
[  a  lotion. 

Adulteration — The  adulteration  of  bitter  alniondii  with  sw^eet  is  a 
frequent  source  of  loss  and  annoyance  to  the  presses  of  almond  ail. 
whose  profit  largely  depends  on  the  amount  of  volatile  oil  they  are 
able  to  extract  from  the  residual  cake. 


FRUCTUS  PRUNL 


Prunm:  F,  Prmieamc  dt  viedecine. 

Botanical  Origin — Pmnus  do7nesti€a  L.,  var.  ^.  Jiduma  DC^It 
i»  from  this  tree,  which  is  known  as  Prunier  de  St,  Jidien,*  that  the 
true  Mfdicinul  Prunes  of  EnglLsh  pharmacy  are  derived.  The  tree  is 
largely  cultivated  in  the  valley  of  the  Loire  in  France,  especially  about 
Bourgueil,  a  small  town  lying  between  Tours  au<l  Angers, 

History — The  plum-tree  (P.  d<^m€stic<i  L,)  from  w^hich  it  is  sup- 
\yG&^<\  the  numerous  cidtivated  varieties  have  descended,  is  believed  to 
occur  in  a  truly  wild  state  in  Greece,  the  south-eastern  shores  of  the 
Black  Sea  (Lazistan),  the  Cauca*sus,  and  the  Elburz  range  in  Northern 
Persia,  from  some  of  which  countries  it  w^as  introduced  into  Europe 
long  before  the  Christian  era.  In  the  days  of  Pliny,  numerous  species 
of  j)lum  were  alrea-dy  in  cultivation,  one  of  which  atlbrded  a  fruit 
having  laxative  properties. 

Dried  pi-unes,  especially  those  taking  their  name  from  Damascus 
(Prwna  Dmaasceiia)y  are  frequently  mentioned  in  the  writings  of  the 
Greek  physicians,  by  whom  as  well  as  at  a  later  period  by  the  practi- 
tioners of  the  Schola  Salemitana,  tliey  were  much  employed. 

In  the  older   London  pharmacopreias,   many  sorts   of  plum   are 


»  ArrMvd^  Plmrmack,  181  (JS(57)22"2. 
*  JniirtHhtridU  of  Wij^m  and  Huscmaim 
fwrl87L  IL 


^  I^iBck'tir-Deflloiigcbruiipfl  et  Michel, 
XoHctau  Uuhamrl^  on  Trniti  drj^  arhtw^  H 
arbuitfJtQiir  Pon  cuttht  en  Ffnurr^  v.  (1S12) 
ISO.  pi,  :j\,  fig.  2,  pi  56,   fig.  % 
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enumerated,  but  in  the  reformed  editions  of  1746,  1788,  and  1809.  the 
French  Prune  {Frunum  GaUicuni)  is  specially  ordered,  its  chief  use 
being  as  an  ingredient  of  the  well-known  Lenitive  Electuary;  and  this 
fruit  is  still  held  by  the  grocei*s  to  be  the  legitimate  jYrune.  The  same 
variety  is  regarded  in  France  as  the  pinme  of  medicine. 

Description — The  prune  in  its  fresh  state  is  an  ovoid  drupe  of  a 
deep  purple  hue,  not  depressed  at  the  insertion  of  the  stalk,  and  with  a 
I  Bcarcely  visible  suture,  and  no  f  un-ow.   The  pulp  is  greenish  and  rather 
raustere,  unless  the  fruit  is  very  ripe ;  it  does  not  adhere  to  the  stone, 
'  The  stone  is  short  {^  to  xu  of  an  inch  long,  ttj  to  -^  broad),  broadly 
rounded  at  the  upper  end  and  slightly  miicronulate,  narrowed  some- 
what stalk-like  at  the   lower,   and   truncate ;  the  ventral   suture  is 
broader  and  thicker  than  the  doi-sal. 

The  fruit  is  dried  partly  by  solar  and  partly  by  lire  heat, — that  is 
to  say,  it  is  exposed  alternately  to  the  heat  of  an  oven  and  to  the  open 
air.  Thus  prepared,  it  is  about  1  \  inches  long,  black  and  shrivelled,  but 
recovers  its  original  size  and  form  by  *iiyestion  in  warm  water.  The 
dried  pulp  or  sarcocarp  is  brown  and  tough,  with  an  acidulous, 
saccharine,  fruity  taste. 

Microscopic  Structure— The  skin  of  the  pinme  is  formed  of 
small,  densely  packed  cells,  loaded  with  a  dark  solid  substance ;  the 
pulp  consists  of  larger  shrunken  cells,  containing  a  brownish  amorphou^i 
mass  which  is  probably  rich  in  sugar.  This  latter  tissue  is  traversed 
by  a  few  thin  fibro-vascular  bimdles,  and  exhibits  here  and  there 
crj^staLs  of  oxalate  of  calciimi.  By  perchloride  of  iron,  the  cell  walls, 
as  well  as  the  contents  of  the  cells,  acquire  a  dingy  greenish  hue. 

Chemical  Composition — We    are    not    aware  of  any  analyBis 

having  been  made  of  the  particular  sort  of  plum  under  notice,  nor  that 
any  attempt  has  been  made  to  (liscover  the  source  of  the  nieiliciiial 
property  it  is  reputed  to  pos,sess.  Some  nearly  allied  varieties  have 
been  submitted  to  analysis  in  the  laboratory  of  Freseniiis,  and  sliown 
to  contain  saccharine  matters  to  the  extent  of  17  to  35  per  cent., 
besides  malic  acid,  and  albuminoid  and  pectic  substances/ 

Uses — The  only  pharmaceutical  preparation  of  which  the  pulp  of 
primes  is  an  ingredient,  is  Cofifedio  Sennw,  the  Elect  iUirkiTii  lenitivum 
of  the  old  pharmacopoeias.  The  fruit  stewed  and  sweetened  is  often 
used  as  a  domestic  laxative. 

Substitute — Wlien  P'rench  prunes  are  scarce,  a  very  similar  fruit, 
known  in  Gennany  as  Zicetschen  or  Quetschen,  is  imported  as  a  sub- 
stitute/* It  is  the  produce  of  a  tree  which  most  botanists  regard  aa  & 
form  of  Prunus  domestica  L,,  termed  by  De  Caodolle  var.  Pru/neau- 
1 1417111,  K.  Koch,*  however,  is  decidedly  of  opinion  that  it  is  a  distinct 
species,  and  as  such  he  has  revived  for  it  Borkhausen's  name  of  PruntiB 
cevonoiaiat.  The  tree  is  widely  cultivated  in  Germany  for  the  sake  of 
ite  fruit,  which  is  used  in  the  dried  state  as  an  article  of  food,  but  is 
not  grown  in  England. 

The  dried  fruit  differs  slightly  from  the  ordinary  prune  in  being 


1  Licbig'i  AuH,  der  CfiemMe^   ci,    (1857) 
228. 


'  ThiB  wM  e«p€ciftlly  the  oiM  in  jjm 

winter  of  1873-7i 
*  Dendrologitf  part  t.  (1869)  04. 
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rather  larger  and  more  elongated,  and  having  a  thicker  skin ;  also  in 
the  stone  being  flatter,  narrower,  pointed  at  either  end,  with  the 
ventral  sutui*e  much  more  strongly  eiir%^ed  than  the  dorsal.  The 
fndts  seem  rather  more  prone  to  become  covered  with  a  saccharine 
efflorescence. 


CORTEX    PRUNI    SEROTINi^, 
Cortex  Prnvni  VirginiaTicB ;   Wild  Black  Ck^rri/  ^(^^^^^ 


I 

^B  Botanical  Origin — Piimus    aemfina     Ehrhart    (I\    inrghiiava 

^M  Miller  non  Linn.,  Ceramis  seroHtia  DC.) — A  shrub  or  tree,  in  favour- 
able situations  growing  to  a  height  of  60  feet,  tlistribiited  over  an 
immense  extent  of  North  America.  It  is  found  throughout  Canada  as 
far  Bs  62°  N,  lat.,  and  from  Newfoimdlaiid  and  Hudson's  Bay  in  the 
east,  to  the  valleys  west  of  the  Rocky  Moimtains,^  It  is  also  common 
I  in  the  United  States. 

^H  The  tree  ia  often  confounded  with  P.  vhyiniana  K,  from  which, 

^"  indeed,  it  seems  to  be  separated  by  no  iixed  character,  though  American 
r  botanists  hold  the  two  plants  as  distinct  It  is  also  nearly  alUed  to  the 
I  well-known  P.  Padus  L.  of  Europe^  the  bark  of  which  had  formerly  a 

L         place  in  the  Materia  Medica. 

^H  History — Experiments  on  the  medicinal  value  of  Wild  Cherry  Bark 

™  were  made  in  America  about  the  end  of  the  last  century,  at  which  time 
the  drug  was  supposed  to  be  useful  in  intermittent  fevers,^  The  bark 
was  introduced  into  the  United  States  Pharraacopwla  in  1820.  An 
elaborate  article  by  Bentley*  published  in  1863  contributed  to  bring  it 
into  notice  in  this  country,  but  it  ia  still  much  more  employed  in 
America  than  with  us. 

Description— Tlie  inner  bark  of  the  root  or  branches  is  said  to  bo 
the  most  suitable  for  medicinal  use.  That  which  we  have  seen  is 
evidently  from  the  latter  ;  it  ia  in  flattish  or  channelled  pieces,  -|V  to  ~}^ 
of  an  inch  in  thickness,  \  an  inch  to  2  inches  broad,  and  seldom  ex* 
ceeding  5  inches  in  length.  From  many  of  the  pieces^  the  outer  suberous 
coat  has  been  shaved  off,  in  which  case  the  whole  bark  is  of  a  deep 
cinnamon  brown;  in  others  the  corky  layer  remains,  exhibiting  a 
polished  satiny  surface,  marked  with  loug  trausvei^e  scars.  The  inner 
surface  is  finely  striated,  or  minutely  fissured  and  reticulated.  The 
bark  breaks  easily  with  a  short  granular  fmcture  ;  it  ia  nearly  without 
smell,  but  if  reduced  to  coarse  powder  and  wetted  with  water  it  evolves 
a  pleasant  odour  of  bitter  almonds.  It  has  a  decided  but  transient 
bitter  taste. 

The  bark  freslily  cut  from  the  stem  is  quite  white,  and  has  a  strong 
odour  of  bitter  almonds  and  hydrocyanic  acid. 

Microscopic  Structure — The  chief  mass  of  the  tissue  is  made  up  of 
hard,  tbick-waUed,  white  cells,  the  groups  of  which  are  separated  by  a 


'  Hooker,  Fl^fra  BGrtaU-Arntrkana^  u 
(1853)  HJJ>. 

*Schbpf»  Materia  Mediea  Amfricana, 
Krlw»gaf  1787;  77.— Alao  Barton,  Vottec* 


thitAfor  Mfii.  Jft'J,  of  U.S. .  Philad.  1798. 1 1. 
"^Pharm.    Joum.   v.    {1S04)   67.  —  A I  bo 
Bent  ley  aiid  Trimen,  MnL  Planfi*,  part  ^  : 
(1S7S). 
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brown  fibrous  prosenchyme.  The  liber  is  crossed  in  a  radial  direction 
by  numerous  broad  medullary  rays  of  the  usual  structure.  The  paren* 
chymatous  portion  is  loaded  both  with  very  large  single  crystals,  and 
ci'ystalline  tufts  of  calcium  oxalate.  There  is  also  an  abundance  of 
small  starch  granules,  and  brown  particles  of  tannic  matters.  Thin 
slices  of  the  bark  moistened  with  percliloride  of  iron,  assume  a  blackish 
coloration. 

Chemical  Composition—  The  bitterness  and  odour  of  the  fresh 
bark  depend  no  doubt  on  the  presence  of  a  substance  analogous  to 
amygdalin,  which  has  not  yet  been  examined.  Hydrocyanic  acid  and 
essential  oil  are  produced  when  tlie  bark  is  distilled  with  water,  and 
must  he  due  to  the  mutual  action  of  that  substance  alluded  to,  and  some 
principle  of  the  nature  of  emnlsin.  From  the  fact  that  an  extract  of  the 
bark  remained  bitter  although  the  whole  of  the  essential  oil  and  hydro- 
cyanic acid  had  been  removed,  Proctor  infeiTed  the  existence  of  another 
substance  to  which  the  tonic  properties  of  the  bark  arc  perhaps  due. 

The  fresh  hark  was  found  by  Perot^  to  yield  J  per  mille  of  hydix>- 
cyanic  acid  in  April,  1  per  mille  in  June,  and  1*4  in  October.  The 
best  time  for  collecting  the  bark  is  therefore  the  autumn. 

Uses — In  America,  wild  cherry  bark  is  held  in  high  estimation  for 
its  mildly  tonic  and  sedative  properties.  It  is  administered  most  appro* 
priately  in  the  foi-m  of  cold  infusion  or  syrup,  the  latter  being  a  strong 
cold  infusion,  sweetened  ;  a  fluid  extract  and  a  dry  resinoid  extract  arc 
also  in  use.  The  bark  is  said  to  deteriorate  by  keeping,  and  should  be 
prefen^ed  when  recently  dried. 


FOLIA  LAURO-CERASI. 

Com7no7i  Laurel  m*  Ckerry-laiu'd  Leaves ;  F.  Feuilles  de  Laurier^ 
ceinse ;  u.  Kirscldm^beerhldUer. 

Botanical  Origin — Primns  LciurO'Cerasus  L.,a  handsome  evei^green 
shrub,  growing  to  the  height  of  IS  or  more  feet,  is  a  native  of  the  Oau- 
casian  provinces  of  Russia  (Mingrelia,  Imeritia,  Guriel),  of  the  valleys 
of  North-western  Asia  Elinor,  and  Northern  Persia.  It  has  been  intro- 
duced as  a  plant  of  ornament  into  all  the  more  temperate  regions  of 
Europe,  and  flourishes  well  in  England  and  other  parts,  where  the 
winter  is  not  severe  and  the  summer  not  excessively  hot  and  dry. 

History^Pierre  Belon,  the  French  naturalist,  who  travelled  in  the 
East  between  1540  and  1550,  is  stated  by  Clusius-  t<>  have  discovered 
the  cherry-laurel  in  the  neighbourhood  r>f  Trelnzomb  Thirty  years 
later,  Chisius  himself  obtained  the  plant  through  the  Imperial  ambassa- 
dor at  Constantinople,  and  distributed  it  from  Vienna  to  the  gardens  of 
Germany.  Since  it  is  mentioned  by  Gerarde^  as  a  choice  garden  shrub, 
it  must  have  been  cultivated  in  England  prior  to  1597.  Ray/  wlio  like 
Gerarde  calls  the  plant  Chernj-bay^athtes  that  it  is  not  known  to  possess 
medicinal  properties. 

In  1731,  Madden  of  Dublin  drew  the  attention  of  the  Royal  Society 


*  Pharm,  Joum.  xviil  (1852)  109. 

*  Rafiorum  Plantarum  Huloria,  1001*  4. 


*  Herball  (1636)  1G03. 
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of  Londoa^  to  some  cases  of  poisoning  that  had  occurred  by  the  use  of  a 
distilled  water  of  the  leaves.  This  water  he  states  had  been  for  many 
years  in  fi'eqiient  use  in  Ireland  among  cooks,  for  flavouring  puddings 
and  creams,  and  also  much  in  vogue  with  dram  drinkers  as  an  additioul 
to  brandy,  without  any  ill  effects  from  it  having  been  noticed.  The 
fatal  cases  thus  brought  forward  occasioned  mueli  investigation,  but  the 
true  nature  of  the  poison  wa.s  not  understood  till  pointed  out  by 
Schrader  in  1803  (see  art.  Amygdala  amane,  p.  248,  note  2).  Cheixy- 
laurel  water,  though  long  used  on  the  Continent,  has  never  been  much] 
prescribed  in  Great  Britain,  and  had  no  place  in  any  British  Pharma- 
copoeia till  1839. 

Description — The  leaves  are  alternate,  simple^  of  leathery  texture 
and  shining  upper  surface,  5  to  6  inches  long  by  If  to  2  inches  wide, 
oblong  or  slightly  obovate,  attenuated  towards  either  end.  The  thick 
leafstalk,  scarcely  half  an  inch  in  length,  is  prolonged  as  a  stout  midrib 
to  the  recurved  apex.  The  margin,  which  is  also  recurved,  is  provided 
with  sharp  but  very  short  serratures,  and  glandular  teeth,  which  become 
more  distant  towards  the  base.  The  under  side,  which  is  of  a  paler 
colour  and  dull  surface,  is  marked  by  S  or  10  lateral  veins,  anastomosing 
towards  the  edge.  Below  the  lower  of  these  and  close  to  the  midrib, 
ai"e  from  two  to  four  shallow  depressions  or  glamls,  which  in  spring 
exude  a  saccharine  matter,  and  soon  assume  a  brownish  colour.  By  the 
glands  with  which  the  teeth  of  the  serratures  are  provided,  a  rather 
resinous  substance  is  secreted- 

The  fresh  leaves  are  inodorous  until  they  are  bruised  or  torn,  when  , 
tliey  instantly  emit  the  smell   of  bitter  almond  oil  and  hydrocyanic 
acid-     WHien  chewed  they  taste  rough,  aromatic  and  bitter. 

Microscopic  Structure — The  upper  surface  of  the  leaf  is  consti- 
tuted of  thin  cuticle  and  the  epidermis  made  up  of  large,  nearly  cul>ie 
cells.  The  mid^Ue  layer  of  the  interior  tissue  exhibits  densely  packed 
small  cells,  whereas  the  prevailing  part  of  the  whole  tissue  is  formed 
of  larger,  loose  cells.  Most  of  them  are  loaded  with  chlorophyll;  some 
enclose  crystals  of  oxalate  of  calcium. 

Chemical  Composition— The  leaves  when  cut  to  pieces  and  sub* 
mxtted  to  distillation  with  water,  yield  Bitter  Almond  Oil  and  Hydro- 
cyanic Acid,  produced  by  the  decomposition  of  Laurocercmn.  This 
is  an  amorphous  yellowish  substance  isolated  by  Lehraann  (1874)  in 
Dragendorff  s  laboratory.  He  extracted  the  leaves  with  boiling  alcuhol, 
and  purifitid  the  liquid  by  gently  warming  it  with  hydroxide  of  leaii 
From  the  liquid,  ciiule  laurocerasin  was  precipitated  on  addition  of 
ether ;  it  was  again  dissolved  repeatedly  in  alcohol  and  precipitated  by 
ether.  The  yield  of  the  leaves  is  about  1^  per  cent.  Laurocerasin  is 
readily  soluble  in  water,  the  solution  deviates  the  plan  of  polarization 
to  the  left,  yet  not  to  the  same  amount  as  amygdalin.  The  nK.)leeulu 
of  laurocerasin,  C"H"T^O*\  would  appear  to  include  those  of  amygdalin, 
CTH^O",  amygdalic  acid,  O^H'^O^-  and  7  Off. 

The  proportion  of  hydrocyanic  acid  in  the  distilled  water  of  the 
leaves  has  been  the  subject  of  many  researches.  Among  the  later  are 
iho6e  of  Broeker  (1SG7),  who  distilled  a  given  weight  of  the  leaves 


'  Fhli  TrttftM.  xjtxvii.  (for  17:il*.^2)  84. 
-  Reiiike,    ui    Pritigshetm*B    Jahrbiicher 
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grown  in  Holland  under  premely  similar  circumstances,  in  each  month 
of  the  year.     The  result'*  proved  that  the  product  obtained  during  the  ■ 
winter  and  early  spring  was  weaker  in  the  acid  in  the  proportion  of  ^ 
17  to  24,  28,  or  ;^0,  the  strongest  water  being  that  dLstilled  in  July  and 
August.     Tlvis  chemist  found  that  a  stronger  product  was  got  when , 
the   leaves    were   chopped  tine,    than   when  they   were   used   whole. 
According  to  Christison,*  the  buds  and  very  young  leaves  yield  ten  I 
times  as  nuich  essential  oil  as  the  leaves  one  yeai*  old.     We  have 
ascertained  that  leaves  collected  in  January  when  they  were  thoroughly  j 
frozen  yielded  a  distillate  containing  about  ten  times  less  of  hydrocyanic 
acid  than  in  sumn^er.     The  product  obtained  from  the  leaves  collected 
in  JanuarVi  but  previously  dried  for  several  days  at  100"*  C  (212**  F.)J 
still  proved  to  contain  both  essential  oil  and  hydrocyanic  acid. 

The  unwounded  leaves  of  the  cheny-laurel  in  \ngorous  vegetation  ] 
have  been  shown  by  our  friend  Prof.  Schaer,  not  to  evolve  naturally  a 
trace   of   hydrocyanic   acid,   though   they  yield   it   on   the   slightest 
puncture.     We  are  ignorant  of  the  mode  of  distribution  in  the  living 
tissue  of  the  lauro-cerasin,  and  of  the  substauees  causing  it^  decompo- 
sition,  and  how  these  two  boflies  arc  packed  so  as  to  prevent  the  slightest  J 
mutual  reaction.     The   leaves   may  lie   even   ilvied   at   100""   C.   and] 
powdered  without  the  evolution  of  any  odoiu*  of  hydrocyanic  acid,  but] 
the  latter  is  at  once  developed  liy  the  addition  of  a  little  water ;  on  dis- 
tilling its  presence  is  proved  by  meaiLS  of  all  the  usual  tests  in  the  first 
drops  of  the  product. 

Besides  the  su Instances  concerned  in  the  production  of  the  essential 
oil,  the  leaves  contain  sugar  which  reduces  cupric  oxide  in  the  c^ld,  a 
small  quantity  of  an   iron-greening   tannin,   and   a   fatty   or   wajty  _ 
substance.  ■ 

SchoonVjroodt  (18G8)  treated  the  aqueous  extract  of  the  fresh  leaves 
with  alcoholic  ether,  which  yielded  i  per  mille  of  bitter,  acicular 
crystals ;  these  r|uickly  reduced  cupric  oxide,  losing  their  bitterness. 

Bouj^arel  (1877)  isolat<?«l  from  the  leaves  under  notice  and  several 
othurs,  PhyUinic  acid,  a  crystalline  powder  melting  at  170"*  Q 

Uses— The  leaves  are  only  employed   for   making  cherry-laurel ; 
water  {Aqua  Lauro-cerasi),  the  use  of  which  in  England  is  g*  nerallj 
superseded  by  that  of  the  more  detinite  hydrocyanic  acid. 


FLORES    KOSO. 

Flores  Brayerw,  CussOt  Kousso,  Komo. 

Botanical     OT\gin~Ea(ienia  abymnica  WiUd,  (Brayera  ai 
mintkiea  Kunth),  a  hantlsouie  tree  growing  to  a  height  of  60 ! 
foimd  throughout  the  entire  table-land  of  Abyssinia  at  an  elevation   cp/ 
3,000  to  8,000  feet  above  the  sea-level.-     We  have  never  noticed  i^ 
growing  in  any  botanic  garden.     The  tree '  is  remarkable  for  its  abion- 
dant  foliage  anrl  tine   panicles  of  flowers,  and  is  generally  planted 
about  the  Abyssinian  \dllages. 


*  Ditpensaiorif^  1842,  592, 

*  Tlie  Freuch  section  of  the  International 
African   Asaocifttion   contrtbiited    KauEao 


from  Madagoicar  to  tho  roria  Kxhibitiofi 
of  1878. 

^  Fig.   in  Bentley  and    Trimeo,    Md, 
PlanU,   part  5  mid). 
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History — The  celebrated  Bruce*  during  his  journey  to  discover  the 
5urce  of  the  Nile,  1768-1773,  found  the  koso  tree  in  Abyssinia,  ob- 
erv^ed  the  uses  made  of  it  by  the  natives,  and  published  a  figure  of  it 
the  narrative  of  his  travels.  It  was  also  described  in  1709  by 
\^illdenow  who  called  it  Hagenia  in  honour  of  Dr.  K,  G.  Hagen  of 
loni^berg. 

The  anthelmintic  virtues  of  koso  were  investigated  by  Brayer,  a 

French  phj^ician  of  Constantinople,  to  which  place  parcels  of  the  drug 

are  occasionally  brought  by  way  of  Egypt,  and  he  published  a  small 

pamphlet  on  the  subject."     Several  scattered  notices  of  koso  appeared 

in  1839-41,  but  no  supply  of  it  reached   Europe  until  about  1850, 

when  a  Frenchman  who  had  been  in  Abyssinia  obtained  a  large  stock 

^j(l,400  lb.,  it  was  said)^  a  portion  of  which  he  endeavoured  to  sell  in 

^Hiondon  at  3o8,  per  ounce !     The  absurd  value  set  upon  the  drug  pro- 

^Bluced  the  usual  result :  largo  quantities  were  imported,  and  the  price 

^Kradually  fell  to  Ss.  or  4.s.  per  lb.     Koso  was  admitted  a  place  in  the 

isritish  Pharmacopiieia  of  1864. 

Description — The  flowers  grow  in  broad  panicles,  10  to  12  inches 

■ in  length.     Tliey  are  unisexual,  but  though  male  and  female  occur  on 

^■fthe  same  tree,  the  latter  are  chieOy  collected.     The  panicles  are  either 

^Hoosely  dried,  often  inclu<ling  a  portion  of  stalk  and  sometimes  a  leaf, 

or  they  are  made  into  cylindrical  rolls,  kept  in  form  by  transverse 

*  ligatures.     Very  often  the  panicles  arrive  quite  broken  up,  and  with 
Hhe  flowers  in  a  very  fragmentary  state.     They  have  a  herby,  some- 
what tea-like  smell,  and  a  bitterish  acrid  taste. 
The   panicle   consists   of   a    zigzag    stalk,  which  with  its   many 
branches  is  clothed  with  shaggy  simple  hairs,  and  also  dotted  over  with 
minute    stalked  glands ;    it  is  provided  at  each  ramiiication  with  a 
large  sheathing  bract.     At  the  base  of  each  flower  are  two  or  three 
i^unded  veiny  membranous  bracts,  between  which  is  the  turbinate 
hairy  calyx,  having  ten  sepals  arranged  in  a  double  series.      In  the 
male,   the    outer   series   consists  of   much   smaller    sepals    than    the 
^^iiier ;  in  the  female,  the  outer  in  the  ultimate  development  become 
Enlarged,   obovate  and  spreading,  so  that  the  whole  flower  measures 
^tiUy  J  an  inch  across.   In  both,  the  sepals  are  veiny  and  leaflike.    The 
t^^tals  are  minute  and  linear,  inserted  with  the  stamens  in  the  throat 
5^  the  calyx*     These  latter  are  10  to  25  in  number,  with  anthers  in 
^*^e  female  flower,  eflete.     The  carpels  are  two,  included  in  the  caly- 
^^^^1  tube ;  and  each  surmoimted  by  a  hairy  style.     The  fruit  is  an 

^•ovate  one-seeded  nut. 
^^     Koso  as  seen  in  commerce  has  a  light  brown  hue,  with  a  reddish 
^iigu  in  the  case  of  the  female  flowers,  so  that  panicles  of  the  latter  are 
^metimes  distinguished  as  Red  Koso, 

Chemical  Composition — ^Wittsteia  (1840)  found  in  koso,  together 
^ith  the  substances  common  to  most  vegetables  (wax,  sugar,  and  gum). 


»  Tr»vd»,  V.  (1700)  73. 

*  Notkt  mtr  une  nouvelk  plante  de  la 

d«9  So4ae4€9t   emp}<jyit   eonire   h 

F&rii»   1822.     The  reader  should 

Ribo  ooimlt  the  excellent  notice  by  Pereira 

irrHt«n    when  the  drug  was  first  oOered 


for  Bale  in  Lontlon.  Phnrm.  Journ*  x. 
(1S51)  15;  repriDted  in  Pereira*e  Elevi,  q/' 
Mat  Med.  ii.  part  2  (1853)  1815,— Alio 
Muyer-Ahrens,  Die  Bliithen  dts  Komo- 
hauvLns,  Ziirichf  1851.  90  pp. 
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24  per  ceni  of  tannin,  and  6*25  of  an  acrid  bitter  resin«  whicb  was 
obsei-ved  by  Hanns  (1857)  to  possess  acid  properties. 

The  researches  of  Pavesi  (1858),  and  still  more  those  of  Bedall' 
have  made  us  acquainted  with  the  active  principle  of  the  drug,  which 
has  been  named  Koussin  or  Kosin,  It  may  be  obtained  by  mixing  the 
flo wera  with  lime,  exhausting  them  with  alcohol  and  then  with  water ; 
the  solutions  mixed,  concentrated,  and  treated  with  acetic  acid,  deposit 
the  kosin.  We  are  indebted  to  Dr.  Bedall  for  a  specimen  of  it,  which  we 
find  to  consist  chiefly  of  an  amorphous,  resinoid  substance,  from  which 
we  got  a  few  yellow  crystals  by  means  of  glacial  acetic  acid. 

Mr.  Merck  favoured  us  with  kosin  prepared  in  his  laboratory  at 
Darmstadt.     It  is  a  tasteless  substance  of  a  yellow  colour,  forming 
fine  crystals  of  the  rhombic  system, — readily  soluble  in  benzol,  bisulphide 
of  carbon,  chloroform  or  ether,  less  freely  in  glacial  acetic  acid,  and  in- 
soluble in  water.     We  found  a  solution  of  kosin  in  20  parts  of  chloroform 
to  be  destitute  of  rotatory  power.      Of  alcohol,  sp.  gr.  0*818,  1000  parts 
dissolve  at  12""  C.  only  2*3  parts  of  this  kosin.     It  is  abundantly  soluble 
in  alkalis,  caustic  or  carbonated,  yet  has  nevertheless  no  acid  reaction, 
and  may  be  precipitated  from  these  solutions  by  an  acid  without  having 
undergone  any  alteration.     It  is  then  however  a  white  amorphous 
mass,   which    yields   the   original  yellow   crystals   by  re-solution  in 
boiling  alcohol,  in  which  it  dissolves  readily.     The  analysis  which  we 
have  performed  of  kossin  assigns  it  the  formula  C"H"0*'. 

Kosin  fuses  at  142°  C,  and  remains  after  cooling  an  amorphous, 
transparent  yellow  mass ;  but  if  touched  with  alcohol,  it  immeoiatelj 
assumes  the  form  of  stellate  tufts  of  crystals.  This  may  be  repeated  «t 
pleasure,  kosin  not  being  altered  by  cautious  fusion. 

Kosin  is  not  decomposed  by  boiling  dilute  acids.  It  dissolves  in 
strong  sulphuric  acid,  giving  a  yellow  solution  which  becomes  turbid  by 
the  addition  of  water,  white  amorphous  kosin  being  thrown  down.  At 
the  same  time  a  well-marked  odour  exactly  like  that  of  Locust  Beans, 
due  to  isobutyric  acid,  CH8.CH3.CH.COOH,  is  evolved.  It  would  thus 
appear  that  in  all  probability  kosin  is  a  compound  ether  of  that  arif 
It  is  very  remarkable  that  the  active  principle  of  fern-root,  the  filid^ 
acid  (see  Rhizoma  Filicis),  by  decomposition  yields  butyric  acid  V 
the  sulphuric  solution  of  kosin  is  allowed  to  stand  for  a  week,  >* 
gradually  assumes  a  fine  red;  and  then  yields,  on  addition  of  much  waie^ 
an  amorphous  red  mass  which  after  drying  is  not  soluble  in  bisulphide  of 
carbon,  and  may  thus  be  purified.  We  have  not  succeeded  in  obtainiD? 
this  red  derivative  of  kosin  in  a  crystalline  state.* 

In  its  anthelmintic  action,  kosin  is  nearly  allied  with  filicic  acid.'- 

Distillation  with  water  separates  from  the  flowers  of  koflo  » 
stearoptene-like  oil  having  the  odour  of  koso,  and  traces  of  valerianic 
and  acetic  acid.  No  such  body  as  the  Hagenic  Add  of  Viale  9jA 
Latini  (1852)  could  bo  detected  by  Bedall. 

Commerce — Koso  is  brought  to  England  by  way  of  Aden  orBombay; 
some  appears  also  to  reach  Leghorn,  probably  carried  thither  direct  from 
Egypt 

»  Wittatein's      Vierteljahresscliri/t    fur  « FlUckiger  and  Buri,  Yearbook  of  P^ 

praki.  Pharm.  TiiL  (1859)  481;  xL  (1862)        1875.  19. 

207.  '  Bachheim,  Archh  der  Pluunmaek,  fO^ 

(1876)  417. 
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Uses — The  drug  is  employed  solely  as  a  vermiftige,  and  is  effectual 
for  the  expulsion  both  of  Tn^nia  solium  and  of  Bothrloeephalus  kdus. 
The  Abyssinian  practice  is  to  administer  the  flowei's  in  substance  in  a 
rery  ample  dose,  which  Ls  sometimes  attended  with  alarming  and  even 
"ital  results, 

Tlie  nation  that  the  action  of  the  drug  is  partially  mechanical  and  due 
to  the  hairs  of  the  plant,  prevails  in  England,  and  has  led  to  the  use  of 
unstraiJied  infusion  of  the  coarsely  powdereil  flowers*    This  remedy, 
Dm  the  quantity  of  branny  powder  (2  to  4  Jradims)  that  has  to  be 
sallowed,  is  far  from  agi^eeable;  and  as  it  occasions  strong  purgation  and 
Dmetimes  vomiting,  it  is  not  often  prescribed.^ 

The  fruit  of  the  koso  tree,  a  small  indehiscent  achene,  is  stated  by  M. 

rh.  von  Heuglin^  to  act  even  more  powerful  than  the  flowers ;  he  calls  it 

(or  the  seed  ?)  Kosdla.     It  would  appear  that  the  fruits  have  been  used 

an  anthelmintic   two    centuries   ago  in  Abyssinia,*      Dragendorff 

[1S78)  found  them  to  be  rich  in  fatty  matters,  but  devoid  of  an  alkaloid* 


PETALA  ROS-^  GALLICiE. 

tosce  7mb}w;  lied  Rose  Petals^  Bo:^e  Lmves,  True  Pi^oinns  Roses ; 
F.  PelaUs  de  Roses  rouges,  Roses  de  Pro v ins ;  G,  Esslgromnhlatter, 

Botanical  Origin — Rosa  gallica  L,  a  low-growing  bush,  w^ith  a 
reepiDg  rliizome  throwing  up  numerous  stems.     The  wild  form  with 
?le  flowers  occurs  here  and  tliere  in  the  warmer  parts  of  Europe,* 
iding  Central  and  Southern  Russia,  and  Greece;  also  in  Asia  Minor, 
lenia,  Kurdistan,  and  the  Caucasus.      But  the  plant  passes  into  so 
aany  varieties,  and  has  from  a  remote  period  been  so  widely  cultivated, 
that  its  distribution  cannot  be  ascertained  with  any  exactness.      As  a 
garden  plant  it  exists  under  a  multitude  of  forms* 

I  History — The  use  in  medicine  of  the  rose  dates  from  a  very  remote 

^^eriod.  Theophrastus"^  speaks  of  roses  being  of  many  kinds,  including 
^Hpme  with  double  flowers  which  were  the  most  fragrant ;  and  he  also 
^HUudes  to  their  use  in  the  healing  art.  Succeeding  wTiters  of  every  age 
PBown  to  a  recent  period  have  discussed  the  virtues  of  the  rose,"  w^hich 
liowever  is  scarcely  now  admitted  to  possess  any  special  medicinal 
HBiroperty. 

^B  One  of  the  varieties  of  R.  gallica  is  the  Proline  Rose,  so  called  from 
^■laving  been  long  cultivated  at  Provins,  a  small  toivn  about  00  miles 
^Bouth-east  of  Paris,  where  it  is  said  to  have  been  introduced  from  the 
^^Bast  by  Thibaut  VL,  Count  of  Champagne,  on  his  return  from  the 
^^rusades,  A.D.  1241.  But  it  appears  that  he  went  then  to  Navarre  and 
in  later  times  never  resided  in  the  Chjimpagoe.  Be  this  as  it  may, 
^ravins  became  much  celebrated  not  only  for  its  dried  rose-petals,  but 


1  Jaluurton  in  liia    TravtU   in  South n-n 
Ab}fminia  (1S44),  speaking  of  koso,  says  its 
^    "  *^drtaafuUy  srvere.^* — Even  in 

,  lie  ftddBi  it  18  barely  tolemted, 
r  other  remedy  equally  efficient  for 
JgiiiB  tapeworm  were  to  be  introduced^ 
i  Would  be  soon  abikudoued, 
*  Ji€i9e  nach  AbeuinUfi^  etc,  Jena,  J 868. 


'  Jobi  Lndolfi  Hisioria  athiopka,  Fran- 
cofurti,  1681.  lib.  i,  cap.  ix. 

*  It  has  been  found  in  qnaai-yfild  state 
at  Cliarlwofldin  Surrey,— .^e«»ann'»i/bttr;i. 
ofBoL  in.  (1871)273. 

»  Bi^L  Phnt.  lib,  vi.  c.  6. 

•  Commit  in  particular  the  learned  esBiiy 
of  B'Orbcsean  contained  iu  bis  Milangrtt 
hi«t&riqu€^,  \l  (17(18)  297-337. 
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also  for  the  conserve,  syrup  and  honey  of  roses  made  from  them, — com-j 
positions  which  were  regarded  in  the  light  of  valuable  medicines.  * 

It  is  recorded  that  when,  in  a.d,  l:]!0,  Philippe  de  Marigny,  arch- 
bishop of  Sens,  made  a  soleiim  entry  into  Proving,  he  was  presented  byl 
the  notables  of  Uh-  town  with  wine,  sfjices,  and  (-ovsrvre  of  Itoscs  ;  andl 
presents  of  diierl  roses  and  of  the  conserve  were  not  considered  beneath' 
the  notice  of  Catherine  de  Medicis,  and  of  Henry  IV.^ 

We  find  that  Charles  Estiennc,  in  1536,  mentions  both  the 
purpurexB  odoratissimiB,  wliich  he  says  are  called  Proinnciales,  and 
those  known  to  the  ilruggists  as  inrornata\'--ihe  latter  we  presume 
pale  rose.^     Roscp  ruht\€  ai-e  named  as  an  ingredient  of  various  com** 
ponnd  medicines  hy  Valerius  CordiLs> 

Production — The   flowers  are  gathered  while   in  bud  and  ji 
before  expansion,  and  the  petaLs  are  cut  otf  near  the  base,  leaving  the  I 
paler  claws  attached  to  the  calyx.     They  are  then  cai-efully  and  rapidlj 
dried  by  the  heat  of  a  stove,  and  Imving  been  gently  sifted  to  remov^el 
looae  stamensj  are  ready  for  sale.     In  some  districts  the  petals  are  dried 
entire^  but  the  drug  thus  pro^lue6d  is  not  so  nice. 

In  England,  the  Red  Rose  is  cultivated  at  Mitcham,  though  now 
only  to  the  extent  of  about  10  acres.     It  is  also  gi*own  for  druggista*^ 
use  in  Oxfordshire  and  Derbyshire.     At  llitcham,  it  is  now  calleci| 
Bmiiask  Rose,  which  is  by  no  means  a  correct  name.     The  English 
dried  roses  command  a  high  price, 

Ther©  is  a  much  more  extensive  cultivation  of  this  rose  on 
continent  at  Wassenaar  and  Noordwijk  in  Holland ;  in  the  vicinity  > 
Hamburg  and  Ni^iremberg  in  Germany,  and  in  the  villages  round  Pa 
and  Lyons.     Roses  are  still,  we  believe,  grown  for  medicinal  use  at 
Provins,  but  are  no  longer  held  in  great  esteem. 

There  appears  to  be  a  considerable  production  of  dried  roses 
Persia,  judging  from  the  fact  tliat  in  the  year  1871-72,  1163  cwt.  we 
exported  from  the  Persian  Gulf  to  Bombay.* 

Description — The  petals  adhere  together  loosely  in  the  form 
little  cones,  or  are  more  or  less  cnimpled  and  separate.  When  well 
preserved,  they  are  crisp  and  dry,  with  a  velvety  suiface  of  an  intense 
purplish  crinison,  a  delicious  rosy  odour,  and  a  mildly  astringent  ta&te. 
The  white  basal  portion  of  the  petals  should  be  nearly  absent  For 
making  the  confection,  the  petals  ai^e  required  in  a  fresh  state. 

Chemical  Composition^ — Red  rose  petals  impart  to  ether,  withoul 
losing  their  colour,  a  soft  yellow  suljstance,  Mdiich  is  a  mixtiu'e  of  a  soUj 
fat  and  Qitercitriii,     Filhol  has  shown  (18G4)  that  it  is  the  latter  bcKlyJ 
and  not  tannic  acid,  of  which  the  petals  contain  but  a  trace,  that  pr 
duces  the  dark  greenish  precipitate  with  ferric  salts.     The  same  cliemistl 
found  in  the  petals  20  per  cent.  (?)  of  glncase  which,  together  wiUU 
colouring  matter  and  gallic  acid,  is  extracted  by  alcohol  aiter  exh&u 


*  Pomet,  Htitt,  des  Drtygnes^  16H»  part  i. 
174-177,  Bpcaka  of  the  roses  of  ProvinB 
Ijoing  *  *  hautea  en  couleur,  c'est  ii  dire  d'un 
rouge  noir,  velotit*.^ .  .  .  trt'^a  antringeiiteii." 

*  Assier,  t^grndtt,  airiosiUjf  et  (radUiom 
de  Ut  Champajp^e  H  de  la  Brie^  Puria,  18G0, 


•  Stephanus  (Caroloa),  De  ft  korUM 
Uhtllm,  Paris,  1536.  29  (in  nrit.  Mui.), 

*  Diapefimlfmum,  1548.  39.  52. 

«  StatemrrU  of  tJ^f  Trade  and  NamgaHa* 
of  thf  PrfSfdi^nry  t^  Bombay  /or  lUfhTX 
pt.  ii.  43. 


PETALA  ROSiE  CENTIFOLIiE. 


'  ether.     According  to  Roehleder  (1867)>  the  gallic  acid  in  red  roses  is 
^mpanied  by  quercitannic  acid. 

The  coloxiring  matt^?r  which  is  so  striking  a  constituent  of  the  petals, 

according  to  Senier  an  acid,  which  appears  to  form  crystallizable 

Ite  with  potassium  and  sodium/     An  infusion  of  the  petals  is  pale 

pd.  but  becomes  immediately  of  a  deep  and  hriJliant  crimson  if  we  add 

it  an  acid,  such  as  sulphuric,  hyrlrochloric,  acetic,  oxalic,  or  tartaric, 

a  alkali  changes  the  pale  red,  or  the  deep  crimson  in  the  case  of  the 

cidulated  infusion,  to  bright  green. 

Uses— An  infusion  of  red  rose  petals,  acidulated  with  sulphuric 
cid  and  slightly  sweetener!,  is  a  very  common  and  agi'eeahle  vehicle 
[)r  some  other  medicines.     The  confection  made  by  beating  up  the 
'petals  with  sugai*,  is  also  in  use. 


PETALA   ROSM   CENTIFOLIiE, 

Florea  Rosm  rmUidfj^  v.  in^janiattv ;  Provence  Hose,  CahbiKje  Hose ; 
F.  Pitales  dc  Boses  pdles ;  G.  Cenlifolienrosen. 


c 

^H  Botanical  Origin— Rosa  centifolia  L. — This  rose  grows  in  a  wild 
^fttate  and  with  single  flowei-s  in  the  eastern  part  of  the  Caucasus.^  Cul- 
^Bivated  and  ^vith  flowers  more  or  less  double,  it  is  found  under  an  infinity 
^nf  varieties  in  all  the  temperate  regions  of  the  globe.  The  particular 
^wariety  which  is  grow^n  in  England  for  medicinal  iLse,  is  known  in 
English  gai*dens  as  the  Cabbctfje  llost,  but  other  vai'ieties  are  cultivated 
~Dr  similar  purposes  on  the  Continent. 

jB.  centifolia  L.  is  very  closely  allied  to  i?.  gallica  L. ;  though 

oiasier  maintains  the  t%vo  species,  there  are  other  botanists  who  regard 

bem  as  but  one.     The  rose  cultivated  at  Puteaux  near  Paris  for  drug- 

jpsts'  use,  and  hence  called  Hose  de  Puteaux,  is  the  Mosa  b  if  era  of 

sdout^,    placed     by    De    Candolle     though    doubtfully    under     M. 

History — We  are  unable  fco  trace  the  lustoiy  of  the  particular 
irariety  of  rose  under  notice.  That  it  is  not  of  recent  origin,  seems 
evident  from  its  occuiTencc  chiefly  in  old  gardens.  The  Bona  pallida 
of  the  older  English  writers  on  drugs  ^  was  called  Dama^^ik  Hose,  but 
that  name  is  now  applied  at  Mitcham  to  Mosa  gallica  L.,  which  has 
very  deep-coloured  flowei^s* 

Production — The  Cabbage  Rose  is  cultivated  in  England  to  a  very 
11  extent,  rose  water,  which  is  made  fi'om  its  flow^ers,  being  procur- 
able of  better  quality  and  at  a  lower  cost  in  other  countries,  especially 
in  the  south  of  France.     At  Mitcliaro,  whence  the  London  druggists 
ive  long  been  supplied,  thei-e  are  now  (1873)  only  about  8  acres 
blauted  with  this  rose,  but  a  supply  is  also  derived  from  the  market 
^ens  of  Putney,  Hammersmith  and  FuUiam. 

'Description — The  Cabbage  Rose  is  supplied  to  the  ^liiiggists  in  the 
rcsh  state,  fiiU  blown,  and  picked  off  dose  below  the  calj^x,    A  complete 


Tearhcok  of  Pharm.   1877*   63  ;   also 
d1  iuJtmm,  dt  Ftmrnu  xxxviii.  (ISCO) 
21  ;  GmeliI^  Vhenminj,  xvi.  0^64)  522. 


a  BoiMier,  Fl^mt  OHenkUis,  ii.  (1872)  676. 
"  Ab  Dale,  Pharmacohgia,  1693.  416, 
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description  is  scarcely  required :  we  need  only  say  that  it  is  a  large  and 
very  double  rose,  of  a  beautiful  pink  colour  and  of  delicious  odour.  The 
csalyx  is  covered  with  Mlioi-t  .sette  tipped  with  a  fra^n-ant,  brown,  viscid 
secretion.  The  pet4ik  are  thin  and  iUdicate  (not  thick  and  leathery  as 
in  the  Tea  Rosea),  and  tm-n  brown  on  drying. 

In  making  rose  water,  it  Ls  the  custom  in  some  laboratories  to  strip 
the  petals  from  the  calyx  and  to  reject  the  latter  i  in  others,  the  roses  are 
distilled  entire,  and  so  far  as  we  have  observed,  with  eqimlly  good 
result. 

Chemical  Composition — In  a  chemical  point  of  view,  the  petals  of 
It  centifolia  agree  with  those  of  It.  [fallicu^,  even  as  to  the  colouring 
matter.  Enz  in  1867  obtained  from  the  former,  malic  and  tartaiic  aci<l, 
tannin,  fat,  resin,  and  sugar. 

In  the  distillation  of  large  quantities  of  the  flowers,  a  little  essential 
oil  is  obtained.  It  is  a  butjraceous  substance,  of  weak  rose-like,  but 
not  very  agieeable  odour.  It  contains  a  large  proportion  of  inodorous 
stearoptene.  For  further  particulai"s  see  remarks  under  the  head  AUar 
of  Rose. 

Uses — Cabbage  roses  are  now  scarcely  employed  in  pharmacy  for 
any  other  purpose  than  making  rose  water.  A  symp  used  to  be  pre- 
pared from  them,  which  was  esteemed  a  mild  laxative. 


OLEUM     ROSM. 
Attar  or  OUo^  of  Som^  Rose  Oil ;  F.  Essence  de  Roses;  G. Itoaendl. 

Botanical  Origin^Rosa  davuiscena  Miller,  var — This  is  the  rose 
cultivated  in  Turkey  for  the  production  of  attar  of  rose ;  it  is  a  tall 
shrub  with  semi-double,  light-red  (rarely  white)  flowers,  of  moderate 
size,  produced  several  on  a  branch,  tliough  not  in  clustei^s.  Livinjt 
specimens  sent  by  Baur  -  which  llowered  at  Tiibiugen,  were  examiueil 
by  H.  von  Mohl  and  named  as  above.^ 

R.  dar/uL3cena  is  unknown  m  a  wild  state.  Koch  *  a-sserts  that  it 
was  brought  in  remote  times  to  Southern  Italy,  whence  it  spre^  north- 
ward. In  the  opinion  of  Baker*  Rosa  damascena  is  to  be  referred  to 
Rosa  gallica  (see  p.  259  above) ;  it  must  be  granted  that  the  Rose  men* 
tioned  in  foot-note  2,  as  grown  with  one  of  us,  approaches  very  much  to 
Rosa  gallica. 

History — Much  as  roses  were  prized  by  the  ancients,  no  preparation 
such  as  rose  water  or  attar  of  rose  was  obtained  from  them.  The  liquid 
that  bore  the  name  of  Rose  Oil  (poSn^ou  eXaioi/)is  stated  by  Dioscoridcs* 
to  be  a  fatty  oil  in  which  roses  have  been  steeped.  In  Europe  a  similar 
preparation  was  hi  use  down  to  the  last  century,  Oleum  rodtii-^Lin^ 
^-osatv/rn  or  rosace wm,  signifying  an  ijifusion  of  roses  in  olive  oil  in  the 
Lmulon  Pha^^iacojKeia  of  1721. 


I 


*  AUar  or  Otto  ia  from  the  word  Ur  Big- 
nifyiQg  per/unic  or  odour ;  the  oil  is  cnUod 
in  Turkjflh  itt-yu^hi  i.e.  Per/umc-oilt  and 
ilflo  Uhyid-yt'njhi  i.e.  Umi^od. 

•  A  living  pkiit  followed  hy  excellent 
herbftrium  &pecimcns  baa  been  lundly  given 
to  me  by  Dr.  B«ar  of  Blaabeiiren,  tho 


father  of  Dr,  Baur  of  ConfltAntinople — D.  If. 

*  ^Viggers  u,  Huaemiitmp    Jakraberkkl 
for  1867*  350. 

*  Ihndrvhtjk,  i.  (1869)  250. 

*  Joum.  of  Botanj/,  Jiui.  1876.  & 

*  Lib.  i.  c.  53. 


OLEUM   ROSiE. 
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The  first  allusion  to  the  cliBtillation  of  roses  we  have  met  with,  is  in 
the  writings  of  Joannes  Actuarius/  wiio  was  pliysieian  to  the  Greek 
emperors  at  Constantinople  towards  the  close  of  the  I'ith  centuiy. 
Rose  water  was  distilled  at  an  early  date  in  Persia ;  and  Nisibin,  a  town 
north-west  of  Mosul,  was  famous  for  it  in  the  14th  century.^ 

Kampfer  speaks'  with  admiration  of  the  rases  he  saw  at  Shiraz 
(1683-4),  and  says  that  the  water  distilled  from  them  Is  exported  to 
other  parts  of  Persia,  as  well  as  to  all  Intlia ;  and  he  adds  as  a  singular 
fact,  that  there  separates  from  it  a  certain  fat-like  hntter,  called  jEttr 
gyl,  of  the  most  exquisite  odoor,  and  more  valuable  even  than  gold. 
The  commerce  to  India,  though  much  declining,  still  exists ;  and  in  the 
year  1872-73,  20,100  gallons  of  rose  water,  valued  at  35,178  rupees 
(£3,517),  were  imported  into  Bondjay  from  the  Persian  Gulf/  Rose  oil 
itself  is  no  longer  exported  from  Persia,  as  it  still  used  to  he  from 
Shiraz  in  the  time  of  Niehuhr  (1778). 

Rose  water  was  much  used  in  Europe  during  the  middle  ages,  both 
in  cookery  and  at  the  table.  In  some  parts  of  France,  vassals  were 
compelled  to  furnish  to  their  lords  so  many  bushels  of  roses,  which  were 
consumed  in  the  distillation  of  rose  water,* 

The  fact  that  a  butjnraceous  oil  of  delicious  fragrance  is  separable 
from  rose  water,  was  noticed  by  Geronimo  Rossi  ^  of  Ravenna  in  1582  (or 
in  1574  ?)  and  by  Giovanni  Battista  Porta^  of  Naples  in  1581) ;  tlie  latter 
in  his  work  on  distillation  says — '^  Omniimi  difficillime  extractionis  est 
rosarum  oleum  atque  in  minima  quantitate  sed  suavissimi  odoris."^  Tlie 
oil  was  also  known  to  the  apothecaries  of  Germany  in  the  beginning  of 
the  17th  century,  and  is  quoted  in  official  driig-tarifls  of  that  time** 
Angelus  Sala,  about  1620,  in  describing  tlie  distillation  of  the  oil  speaks 
of  it  as  being  of  "...  candicante  pinguedinc  instar  Spermatis  Ccti." 
bi  Pomet's  time  (1694)  it  was  sold  in  Paris,  thougli,  on  aceoimt  of  its 
high  price,  only  in  very  small  quantity.  The  mention  of  it  by  Homberg  ^^ 
in  1700,  and  in  a  memoir  by  Aublet  ^  (1775)  respecting  the  distillation 
of  roses  in  the  Isle  of  France,  shows  that  the  French  perfumers  of  the 
last  century  were  not  unacquainted  with  true  rose  oil,  but  that  it  was  a 
rare  and  very  costly  article. 

The  history  of  the  discovery  of  the  essence  in  India,  ls  the  subject  of 
an  interesting  and  learned  pampblet  by  Langles,^^  published  in  1804. 
He  tells  us  on  the  authority  of  oriental  TVT-iters,  how  on  the  occasion  of 
the  marriage  of  the  Mogul  emperor  Jehan  Gldr  with  Nur-jehan,  A.D. 
1612,  a  canal  in  the  garden  of  the  palace  was  filled  with  rose  water,  and 
that  the  princess  observing  a  certain  scum  on  the  surface,  caused  it  to  be 
collected  and  found  it  of  admiraljle  fragrance,  on  which  account  it  re- 
ceived the  name  of  Atut'-jehanghiri,  i.e.  jmrfwrac  of  Jehan  Gidr.    In  later 


!••...*  stillatjtii  rosarara  lirporis 
librm  una.*'  Df  MrJhodo  MrdfuiUt  lib.  v.  c,  4. 

«  Vojftifjt  d '  Ihn  liato idah ,  trad .  [>ar  D«5frd- 
mitrv.  ii.  (1^'>*)  1-W). 

^Anu^Hdai^^,  1712.  373. 

•  StfUfinrut  o/  the  Tradt  and  Xamgatinn 
of  M<r  t'rrmdtnqf  c/  MonitMy  for  1872-73, 

•  L«  Grimd  d^Atiiwy,  I  fist,  de  la  tHe  priv4t 
de§  /miifof*,  ii.  ilS15)  250. 

•  Hieroaymi  Rabei  JEUv.  De  DetiiUcUiojift 
lUtfenim,  1582.  102. 


7  MagUx  NaturaliM  Uiyri  xxt  Neap,  1589, 
188. 

s  Df.  DlMtitlationf.,  Romm  (1608)  75. 

^  Fldckiger^  Dtj^umenfe  zur  Oej<(JiicIUe 
ikr  P/mrm.  Halle,  1876.   37-  38.  40. 

^"  Ofjfirrvafion^  sitr  ien  huHfs  d/'fi  pUtntts—^ 
jl/^;fl.  d^  VAf^ml.  deft  Sciences,  1700.  20(5. 

"  Hist. dt9  Plnntcs  de  ta  Qmant/ran^oUt, ii. 
MiSnioirea,  p.  125. 

**  RechrrchcM  Mtv  la  dic<mverte  de  CEsBtnee 
dtBQ9€y  Paris,  1804, 
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times,  Poller^  has  shown  that  rose  oil  is  prepared  in  India  by  liiDiple 
distillation  of  the  flowers  with  water.  But  this  Indian  oil  has  never 
been  imported  into  Europe  as  an  article  of  trade. 

As  already  stated,  the  supplies  at  present  come  from  European 
Turkey ;  hut  at  what  period  the  cultivation  of  the  rose  and  manufacture 
of  its  oil  were  then  introduced,  is  a  question  on  which  we  are  quite  in 
the  dark.  There  is  no  mention  of  attar  in  the  account  given  by  Savary  * 
in  1750  of  the  trade  of  Constantinople  and  SmjTna,  but  in  the  first 
years  of  the  present  century  some  rose  oil  was  obtained  in  the  Island  of 
Chios  as  well  as  in  Persia.* 

In  English  commerce,  attar  of  rose  was  scarcely  known  until  the 
commencement  of  the  present  century.  It  was  first  included  in  the 
British  tariff  in  1809,  when  the  duty  levied  on  it  was  10a.  per  ounce. 
In  1813  the  duty  was  raised  to  ll8.  10|ti  ;  in  1  SID  it  was  6s.,  and  in 
182S,  23.  per  ounce.  In  1S*^2  it  was  lowered  to  1^^.  4rf.  per  lb.,  in  1842 
to  Is.  and  in  1860  it  was  altogether  removed.* 

On  searching  a  file  of  the  London  Price  Cun^erit,  the  first  mention 
of  *'OUo  of  Rose  "  is  lA  1813,  from  which  year  it  is  re^darly  quoted. 
The  price  (in  bond)  from  181S  to  1815,  varied  from  £S  to  £5  5a.  per 
ounce.     The  earliest  notice  of  an  importation  is  under  date  1-8  July,  m 
1813,  when  duty  was  paid  on  232  ounces,  shipped  from  Sm^Tna.  I 

Production— The  chief  locality  for  attar  of  rose,  and  that  by  which 
European  commerce  is  almost  exclusively  supplied,  is  a  small  tract  of  _ 
country  on  the  southern  side  of  the  Balkan  mountains,  the  **  Tekne  "  of  ■ 
Kazanlik  or  Kisanlik,  an  undulated  plain  famous  for  its  beauty,  as 
picturesquely  sketched  by  Kanitz  *  and  many  other  travellers.     The 
principal  seat  of  the  trade  is  the  town  of  Kizanlik,  in  the  valley  of  the  M 
Tunja.     The  other  important   districts  arc  those  of  PhilippopU,  Eski  ■ 
Zaghra,  Yeni  Zaghra,  Tchirpan,  Giopca,  Karadsuh-Dagh,  Kojun-Tepe, 
Pazandsik.     North  of  the  Balkans,  there  is  only  Tra\Tna  to  be  men- 
tioned  as  likewise  producing  attar.     All  these  places  with  Kizanlik 
were  estimated  in  1859  to  include  140  villages,  ha\ang  2,500  stilts. 

The  rose  is  cultivated  by  peasants  in  gardens  and  open  fields,  in 
which  it  is  planted  in  rows  as  hedges,  3  to  4  feet  high.  The  best 
localities  are  those  occupying  southern  or  south-eastern  slopes.  Plan- 
tations in  high  mountainous  situations  generally  yield  less,  and  the 
oil  is  of  a  quality  that  easily  congeals.  The  flowers  attain  perfection  in 
April  and  May,  and  are  gathered  before  sunrise ;  those  not  wanted  for 
immediate  use  are  spread  out  in  collars,  hut  are  alwaj^  used  for 
distilling  the  same  day.  The  apparatus  is  a  copper  still  of  the  simplest 
description,  connected  with  a  straight  tin  tube,  cooled  by  being  passeil 
through  a  tub  fed  by  a  stream  of  water.  The  largest  establishment, 
"  Fabrika,"  at  Kizanlik  has  14  such  stiUs.  The  cliarge  for  a  still  is 
25  to  50  lb.  of  roses,  from  which  the  calyces  arc  not  removed.  The 
first  runnings  are  returned  to  the  still ;  the  second  poi-tion,  which  is 
received  in  glass  flasks,  is  kept  at  a  temperature  not  lower  than  15°  C. 

1  Asintick  BtamTdies,  i.  (1788)  332. 
'  iMcl.  tU  Carmnercft  iv.  54S. 

*  Oliver,  Voyage  dans  I' Empire  Othoman, 
utc.  iL  (Fari!^  An  9)  139.  v.  (1807)  3G7. 

*  InformatioQ  obligingly  conunUDicatod 
by  Mr.  Seldon  of  the  Stututioftl  (Moe  of 
the  Cuttom  Houne. 
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f^  Dona  H^ Bu fga rim,  ii.  ( 1 87 7 )  1 03- 1 23.  — 
A  figure  of  a  fftiU  is  jjiven,  p.  123.  A  gc»od 
map  of  the  Tekue  of  iviZAiiUk  and  envtrcmt 
will  b«  found  in  ZmUchrij't  dcr  iJfJVtU' 
Kh<\fl  fat  Erdkwid€  sii  Berlin^  id.  {\%¥ 
Taf.  2,  '~ 
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for  a  day  or  two,  by  which  time  most  of  the  oil,  bright  and  fluid,  will 
have  risen  to  the  surface.     From  this,  it  is  skinimeJ  ofl'  by  means  of  a 

•  small  tin  funnel  ha\ing  a  fine  orifice,  and  provided  with  a  long  handle. 
There  are  usually  several  stills  together. 

The  produce  is  extremely  variable.  According  to  Baur,^  whose  in- 
^teresting  account  of  attar  of  rose  is  that  of  an  eye  witness,  it  may  bo 
H  said  to  average  0*04  per  cent.  Another  authority  estimates  the  average 
■yield  as  0037  per  cent, 

H       The  harvest  during  the  five  years  1867-71  was  reckoned  to  average 
Kfiomewhat  below  400,000  meticals,^  or  4226  lb.  avoirdupois ;    that  of 
Hl873,  which  was  good,  was  estimated  at  500,000  ineticals,  value  about 
£70,000.2 

Roses  are  cultivated  to  a  considerable  extent  about  Grasse,  Cannes 
and  Nice  in  the  south  of  France ;  and  besides  much  rose  water^  which 
k  largely  exported  to  England,  a  little  oil  Ls  produced.  The  latter, 
which  commands  a  high  price,  fuses  less  easily  than  the  Turkish. 

There  is  a  large  cultivation  of  the  rose  for  the  purpase  of  making 
rose  water  and  attar,  at  Ghazipiir  on  the  Ganges,  Lahore,  Amritsar  and 
other  places  in  India,  but  the  produce  is  wholly  consumed  in   the 

I  country.     The  species  thus  cultivatecl  is  stated  by  Brandis  *  to  be  iJ. 
danw^cena,     Medinet  Fayum,  south-west  of  Cairo,  supplies  the  great 
demand  of  Egypt  for  rose  vinegar  and  rose  wat^r. 
Timis  has  also  some  celebrity  for  similar  products,  which  however 
do  not  reach  Europe.     A  recent  traveller  ^  states  that  the  rose  grown 

■there,  and  from  which  attar  is  obtained,  is  Rosa  canina  L,,  wliich  is 
extremely  fragrant;  30  lb.  of  the  flowers  afford  about  li  drachms, 
worth  158.  When  at  Genoa,  in  1874,  one  of  us  (F.)  had  the  opportunity 
of  ascertaining  that  exccUent  oil  of  rose  Ls  occasionally  imported  there 
from  Tunis* 

Tlie  butyraceous  oil  which  may  be  collected  in  distilling  roses  in 
England  for  rose  water  is  of  no  value  as  a  perfume. 

Description — Oil  of  rose  is  a  light-yellow  liquid,  of  sp.  gr.  0*87  to 

I      0'89,     By  a  reduction  of  temperature,  it  concretes  owing  t*>  the  separa- 

^fttion  of  light,  brilliant,  platy  cry^stals  of  a  .stearoptene,  the  propor- 

^»tion  of  which  diflera  with  the  country  in  which  the  roaes  have  been 

grown,  the  state  of  the  weather  duruig  which  the  tiowera  were  gathered, 

and  other  circumstances  le.s,s  well  ascertained.     The  oil  produced  in  the 

Balkans  solidifies,  according  to  Baur,  at  from  11  to  IG*'  C.     In  some 

iKexperiments  made  by  one  of  us^  in  1850,  the  fusing  point  of  true 

^PTurkish  attar  was  found  to  vary  from  16  to  18"* ;  that  of  a  .sample  from 

'    India  was  20°  C. ;  of  oil  distilled  in  the  nouth  of  France,  21  to  SS*",  of 

^^an  oil  produced  in  Paris,  29"' ;  of  oil  obtained  in  distilling  rosea  for  rose 

■vater  in  London,  SO  to  32'^  C. 

^^       From  these  data^  it  appears  that  a  cool  northern  climate  is  not 
conducive  to  the  production  of  a  higlily  odorous  oil ;    and  even  in 


^Pharm,  Jaum,  ix.  (1868)  280. 

*  C^mjmlar  Report n  j^rtwntttd  to  ParUa- 
ntrnU  Sfaij,  1872.— The  mrtkal,  mi^kfd  or 
midkftl  m  eiinaX  to  about  3  dwt.  troy  ^4794 

*  Conmlar  BepcrUs  prtAenlM  to  Parlia- 
mt,  Aug.  1873.  1090. 

*  F\/rtel    Flora    o/  ^&Hk-ioeiiUm   and 


Cehiral  India,  1874.  200.— D.  Forbes  W^it- 
8on,  Gatal.  of  the  Indian  Department, 
Vienna  exhibition,  1873.  dH. 

*  Von    Maltzan^    Rcke    in   den   Rfgent- 
gcha/tcn  Tunis  vm(  Tripolis^  Leipzig^  1870. 

•  H anbury »  Pharm.  Jomti.  xviii,  (1859). 
^m-Sm,    Science  Pap<irii,  172. 
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Bulgaria  experience  shows  that  the  oil  of  the  mountain  districts  holds 
a  larger  proportion  of  stearoptene  than  that  of  the  lowlands. 

I'urkmh  oil  of  rose  is  statetl  by  Baur  to  <.lc\^at€  a  ray  of  polarized 
light  4°  to  t!ie  right,  when  examined  in  a  colunin  of  100  mm.  The  oil 
from  English  roses  which  we  examined  exhibited  no  rotation. 

Chemical  Composition — Rose  oil  is  a  mixture  of  a  hquid  con- 
stituent containing  oxygen,  to  which  it  owes  its  perfume^  and  iho  solid 
hydrocarbon  or  stearoptene  already  mentioned,  which  is  entirely  desti- 
tute of  odour.  The  proportion  which  these  bodies  bear  to  each  other 
is  extremely  variable.  From  the  Turkish  oil,  it  may  be  obtained  to  the 
extent  of  18  per  cent.,  and  from  French  and  English  to  35,  42,  60  or 
even  68  per  cent. 

Though  the  stearoptene  can  be  entirely  freed  from  the  oxygenated 
oil,  no  method  is  known  for  the  complete  isolation  of  the  latter.  As 
obtained  by  Gladstone,*  it  had  a  sp.  gr.  of  O^SSl  and  a  boiling  point  of 

216°  a 

With  regard  to  the  stearoptene  of  rose  oil,  the  analyses  of  Thfodore 
de  Saussure  (1820)  and  Blanchet  (1838)  long  since  showed  its  com- 
position to  accord  with  tlie  formula  C^'H^.  The  experiments  of  one  of 
us  *  confirm  this  striking  fact,  whicli  assigns  to  the  stearoptene  in 
question  a  very  exceptional  place  among  the  hydrocarbons  of  volatile 
oils,  all  of  which  are  less  rich  in  hyiirogen. 

Rose  stearoptene  separates  when  attar  of  roses  is  mixed  with  alcohoL 
We  have  isolated  it  also  from  oil  obtained  from  MitchaTii  roses,  by 
diluting  the  oil  with  a  little  chloroform  and  precipitating  with  glacial 
acetic  acid  or  spirit  of  wine,  tlie  process  being  several  times  repeated.  The 
stearoptene  was  lastly  maintained  for  some  days  at  lOO'  C;  thus 
obtained,  it  is  inodorous,  bat  when  heated  evolves  an  offensive  smell 
like  that  of  heated  wax  or  fat.  At  32 'S""  it  melts;  at  150"  vapour  is 
evolved ;  at  272°  C.  it  l>egins  to  boil,  soon  after  which  it  turns  bmwn 
aTid  tlien  blackish.  Stains  of  tlie  stearoptene  on  paper  do  not  disappear 
by  the  heat  of  the  waterbath  and  the  relapse  of  some  days. 

If  cautiously  melted  by  the  warmth  of  the  sun,  the  stearoptene  forms 
on  cooling  microscopic  crystals  of  very  peculiar  shape.  Most  of  them 
have  the  form  of  truncated  hexahedial  pyramids,  not  however  belonging 
to  the  rhorabohedric  system,  as  the  angles  are  eWdently  not  equal ; 
many  of  them  are  oddly  curved,  thus  §.  Examined  under  the  polarizing 
microscope,  these  crystals  from  their  refractive  power  make  a  brilliant 
object. 

Rose  stearoptene  is  a  very  stable  body,  yet  by  boiling  it  for  soma 
days  with  fuming  nitric  acid,  it  is  slowly  dissolved,  and  converted  into 
various  acids  of  the  homologous  series  of  fatty  acids,  and  into  oxalic 
acid  Among  the  former,  we  detected  butyric  and  valerianic.  The 
chief  product  is  however  succinic  acid,  which  we  obtained  in  pure 
crystals,  showing  all  the  well-kno\\ii  reactions. 

The  same  products  are  obtained  even  much  easier  by  treating 
paraffin  with  nitric  acid;  it  yields  however  lo.s-s  of  succinic  acid.  The 
general  behaviour  and  appearance  of  paraffin  is  in  fact  nearly  the  same 
as  that  of  rose  stearoptene.  But  what  is  called  jxumlin,  is  a  series  of 
extremely  similar  hydnxiarbons,  answering   to    the   general  formula 
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^Joum,  qfChem,  Soc.  x.  (1872)  12. 


J  FlUckiger,  Pharm,  Jourru  %.  {I860) 
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IQtogin+f  ^^  lyeing  equal  to  more  than  IC),  the  separation  of  which  lias 
not  yet  been  thoroughly  eflected.  The  fiLsion  point  of  the  diHerent 
kinds  of  paraffin  generally  ranges  from  42  to  00^  Q.,  yet  one  sort  from 
the  bituminous  shale  of  Autun,  prepared  anci  exanuned  by  Laurent/ 
melts  at  33°  C,  and  in  this  respect  agrees  with  our  stearoptene.  It  is 
therefore  possible  that  the  latter  actually  belongs  to  the  paraffin  series. 
We  have  not  ascertained  the  correctness  of  Baur's  strange  experi- 
ments (1872,  Jahresbericht  dcr  Pharm,  p.  4C0),  by  which  he  believes 
to  have  converted  the  liquid  part  of  rose  oil  into  the  stearoptene  by 

IiDeanjs  of  a  current  of  hydrogen. 
Commerce — Formerly  attar  of  rose  came  into  commerce  by  way  of 
Austria  ;  it  is  now  shipped  froui  Constantinople.     From  tlie  interior,  it 
is  transported  in  flattened  round  tin  bottles  called  kunkivrnttSt  holding 
from  1  to  10  lb.,  which  are  sewed  up  iu  white  woollen  cloth.      These 

I  sometimes  reach  this  country,  but  more  connnonly  the  attar  is  trans- 
ferred  at  Constantinople  to  small  w^liite  glass  bottles,  ornamented  with 
gilding,  imported  from  Germany. 

Uses— Attar  of  rose  is  of  no  medicinal  importance,  but  serves 
occasionally  as  a  scent  for  ointments.  Rose  water  is  sometimes  made 
with  it,  but  is  not  so  good  as  that  distilled  from  the  flowers.  Attar  is 
much  used  in  perfumery,  but  still  more  in  the  scenting  of  snufi*. 

Adulteration — No  drug   is   more   subject   than   attar   of  rose   to 
adulteration,  which  Ls  principaUy  eflected  by  the  addition  of  the  volatile 

I  oil  of  an  Indian  grass,  Andropoijtjn  8chi£na7itknii  L.  Tkis  oil,  wdiicli  is 
called  in  Turkish  Idris  ydghi,  and  also  Mntershak,  and  is  more  or  less 
know^n  to  Europeans  as  GeVankivi  Oil,  is  imported  into  Turkey  for  this 
express  purpose,  and  even  submitted  to  a  sort  of  purification  before 
being  used.^  It  was  formerly  added  to  the  attar  only  in  Constantinople, 
but  now  the  mixing  takes  place  at  the  scat  of  the  manufacture.  It  is 
said  that  in  many  places  the  roses  are  absolutely  sprinkled  with  it 
before  being  placed  in  the  stilL  As  grass  oil  does  not  solidify  by 
cold,  its  adniixture  with  rose  oil  renders  the  latter  less  disposed  to 
crystallize.  Hence  arises  a  preference  among  the  dealers  in  Turkey  for 
attar  of  the  mountain  districts,  which,  having  a  good  proportion  of 
^fctitearoptene,  will  bear  the  larger  dilution  with  grass  oil  w^ithout  its 
^■'tendency  to  crystal  Uze  hecomhig  suspiciously  small.  Thus,  in  the 
B  circular  of  a  commercial  house  in  Constantinople,  dated  from  Kizanlik, 
"  occur  the  phrases — ''Extra  strong  o'd,^' — "  Good  strong  congealing  o//," 
— ••  Strovg  good  freezing  oil;  '* — while  the  3rd  quality  of  attar  is  spoken 
of  as  a  "  not  ccmgealing  oil."  The  same  circular  statea  the  belief  of  the 
writers,  that  in  the  season  in  wliieh  they  wrote,  **  not  a  single  mdical  of 
"  ]inadiUterat€d  oil"  woidd  be  sent  away. 

Tlie  chief  criteria,  according  to  Baur,  for  the  purity  of  rose  oil  are  : 
-1.  Temperature  at  which  crgstallization  talc<^s  place:   a  good  oil 
should  congeal  well  in  five  minutes  at  a  temperature  of  12*5*  C.     2, 
Ifann^r  of  crystallizing. — -The  crystals  should  be  light,  feathery,  shin- 
plates,   filling   the   whole  liquid.      Spermaceti,   which    has   been 
Draetimes  used  to  replace  the  stearoptene,  is  liable  to  settle  down  in  a 
lid  oake^  and  is  easily  recognizable.     Furthermore,  it  melts  at  50°  C. 

d€  Chtm.  it  d€  Phys.  liv.  (1833)  394.        -  For  particulari,  i^  Baur  (p,  262,  noteS). 
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and  so  do  mast  varieties  of  parafiin.  The  microscopic  crystals  of  the 
lattiir  are  somewhat  similar  to  those  of  rose  stearopt'eiie,  yet  they  may 
be  distinguished  by  an  attentive  comparative  examination. 


FRUCTUS  ROSM  CANINE. 

Cynosbata;  Frmt  of  ike  Dog-rose,  Hips;  F.  Friut8  de  Cynxorrhodcm ; 

G,  Ilagefmfteiu 

Botanical  Origin — Rosacanina  L.,  a  bush  often  10  to  12  feet  high, 
found  in  hedges  and  thickets  throughout  Europe  except  Lapland  and 
Finland,  and  reaching  the  Canary  Islands,  Northern  Africa,  Persia  and 
Siberia :  nniver,sally  dispersed  throughoufc  the  British  Islands.^ 

History— The  fruits  of  the  wild  rase,  inclu«ling  other  species  besides 
R.  canina  L.,  have  a  scanty,  orange,  acid,  edible  pulp,  on  aceount  of 
which  they  were  collected  in  ancient  times  when  garden  fruits  were 
few  and  scarce,  Galen-  mentions  them  as  gathered  by  country  people 
in  his  day,  as  they  still  are  in  Eiu^ope.  Gerarde  in  the  1 6th  century 
remarks  that  the  fruit  when  ripe^*'  inaketh  most  pleasant  meats  and 
banqueting  dishes,  as  tarts  and  such  like."  Though  the  pulp  of  hips 
presei-ved  with  sugar  which  is  here  alluded  to,  is  no  longer  brought  to 
table,  at  legist  in  this  country,*  it  retains  a  place  in  pharmacy  as  a 
useful  ingredient  of  pill -masses  and  electuaries. 

Description — The  fruit  of  a  rose  consists  of  the  bottle-shaped 
calyx,  become  dilated  and  suceident  by  growth,  and  sometimes  crowned 
with  5  leafy  segments,  enclosing  numerous  dry  carpels  or  achenes,  con- 
taining each  one  exalbuminoiis  seed.  The  fruit  of  H,  ca^ihut  called  a  hij\ 
is  ovoid,  about  J  of  an  inch  long,  with  a  smooth,  red,  shining  surface. 
It  is  of  a  dense,  fleshy  texture,  becoming  on  maturity,  especially  after 
frost,  soft  and  pulpy,  the  pulp  within  the  shining  skin  being  of  an 
orange  coloiu*,  and  of  an  agreeable  s\veetLsh  subacid  taste.  The  large 
interior  cavity  contains  numerous  hard  achenes,  which,  as  well  as  the 
walls  of  the  former,  are  covered  with  strong  short  hairs. 

For  metlicinal  iLse,  the  only  part  required  is  the  soft  orange  pulp, 
which  is  separated  by  rubbing  it  through  a  hair  sieve. 

Microscopic  Structure — The  epidermis  of  the  fruit  is  made  up  of 
tabular  cells  containing  red  granules,  which  are  much  more  abun* 
dant  in  the  pulp.  The  latter,  as  usual  in  many  ripe  fruits,  consists  of 
isolated  cells  no  longer  foriuing  a  col lo rent  tissue.  Besides  the^e  cells, 
there  occur  small  hbro- vascular  bundles.  Some  of  the  cells  enclose 
tufted  crystals  or  oxalate  of  calcium  ;  most  of  them  however  are  loaded 
with  red  granules,  either  globular  or  somewhat  elongated.  They 
assume  a  bluish  hue  on  addition  of  perchloride  of  iron,  and  are  turned 
blackish  by  io<line.  The  later  colouration  remin<ls  one  of  that  assxuned 
by  starch  granules  under  similar  circumstances ;  yet  on  addition  of  a 
very  dilute  solution  of  iodine,  the  granules  always  exhibit  a  bfodtiM, 
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1  Baker,  Joum,  f>f  Lim.  Soe,  Bot  xi. 
(1809)  226, 

^  JJe  AiimenUfram/acuUaiibus,  ii.  c*  14. 
In  the  Amur  oountrv  a  much  larger  &nd 
better  fruit  is  afTorded  by  Ji.   acicularis 


Lindl.  and  R.  c'mnamomea  L.  — ^lAxiinowicSy 

PrimilUf  FtorcE  Amurtnsm,  1859,  lOOl  45S. 

*  In  t^wiUerlaud    and    Al«ao«    a    v«ry 

agreeable  cor^^urt  of  hips  is  still  in  tiac» 
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aot  a  blue  tint,  so  that  they  are  not  to  he  consiilered  as  starch  granules* 
The  hairs  of  the  pulp  aro  formed  of  a  single,  tliick-walled  cell,  straight 
or  sometimes  a  litth?  crooked. 

Chemical  Composition — The  pulp  examined  by  Biltz  (18^4) 
was  found  to  aftbrd  nearly  3  per  cent,  ot  citric  acid,  77  of  malic  acid, 
bei^ides  citrates,  inalates  and  mineral  salts,  25  per  cent,  of  gum,  and  30 
of  uncrystallizable  sugar. 

Uses — Hips  are  employed  solely  on  account  of  their  pulp,  which 
mixed  with  twice  its  weight  of  sugar,  constitutes  the  Confectio  Rosw 
€anin<e  of  pharmacy. 
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SEMEN    CYDONIi^, 

lince  Seeds  J  Quhice  Pips;  F.  Semen  ces  ou  Pepims  de  CoiTUfs; 
G.  Quittensameii, 

Botanical  Origin — Piriia  Cydonia  L.  {Cydonia  vulgaHs  Pers.), 
the  quince  tree,  is  supposed  to  be  a  true  native  of  Western  Asia,  from 
the  Caucasian  pro^incCvS  of  Russia  to  the  Hindu  Kush  range  in 
Northern  India,  But  it  is  now  apparently  wild  also  m  many  of  the 
countries  which  surround  the  Merliterraneao  basin. 

In  a  cultivated  state,  it  flourishes  throughout  temperate  Europe, 
but  is  far  more  productive  in  southern  than  in  northern  regions. 
Quinces  ripen  in  the  south  of  England,  but  not  in  Scotland,  nor  in  St. 
Petersburg,  or  in  Christiana. 

History— The  quince  was  held  in  high  esteem  by  the  ancients,  who 
considered  it  an  emblem  of  liappineas  and  fertility ;  and,  as  such,  it  was 
dedicated  to  Venus,  whose  temples  it  was  used  to  decorate.  Some 
rians  maintain  that  quinces  were  the  Golden  Apples  of  the 
ides.  The  name  Cydonia  alludes  to  the  town  of  Kydon,  now 
Canea,  in  Creta ;  in  the  Talmud  quinces  are  called  Cretan  apples. 

Porcius  Cato  in  liis  graphic  description  of  the  management  of  a 
Roman  farmhouse,  alludes  to  the  storing  of  quinces  both  cultivated 
and  wild ;  and  there  is  much  other  e\ddence  to  prove  that  from  an 
early  period  the  quince  was  abundantly  grown  throughout  Italy. 
Charlemagne,  a.d.  812^  enjoined  its  cultivation  in  central  Europe.^  At 
what  period  it  was  introduced  into  Britain  is  not  evident,  but  we 
have  observed  that  Baked  Quinces  are  mentioned  among  the  viands 
served  at  the  famous  installation  feast  of  Nevill,  aTchblshop  of  York 
in  1466.* 

The  use  of  mucilage  of  quince  seeds  has  come  to  us  through  the 
Arabians ;  it  is  still  met  with  in  Turkestan. 

Description — ^The  quince  is  a  handsome  fruit  of  a  golden  yellow, 
in  shape  and  size  resembling  a  pear.  It  has  a  very  agreeable  and 
powerful  smell,  but  an  austere,  astringent  taste,  so  that  it  is  not 
eatable  in  the  raw  state.  Tn  structure,  it  differs  from  an  apple  or 
a  pear  in  having  many  seeds  in  each  cell,  instead  of  oiily  two. 

The  fruit  is,  like  an  apple,  5-celled»  with  each  ceU  containing  a 


^  pQjrtK,  MonxtmentOr  Oermanim  fmlorica, 
Ugnm,  i  (1835y  187. 


*  Lei  And,   Df  rebus  BrUanntds   Collet- 
mtea,  vi,  (1774)  5, 
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double  row  of  cloaely-packed  seeds,  8  to  14  in  number,  cohering  by 
a  soft  mucilaginous  membrane  with  which  each  is  suiTounded.  By 
drying,  they  become  har<l,  but  remain  agglutinated  a^  in  the  cell 
The  seeds  have  an  ovoid  or  ohconic  form,  rather  flattened  and 
S-sided  by  mutual  pressure.  From  the  hilum  at  the  lower  pointed 
end,  the  raphe  passes  as  a  straight  ridge  to  the  opposite  extremity, 
which  is  slightly  beaked  and  marked  with  a  scar  indicating  the 
chalaza.  The  edge  opposite  the  raphe  is  more  or  le.ss  archeti  accord- 
ing to  the  position  of  the  individual  seed  in  the  cell  The  testa 
encloses  two  thick,  veined  cotyledons,  havdng  a  straight  radicle 
directed  towards  the  hilum. 

Quince  seeds  have  a  mabogany-brown  colour,  and  when  unbroken 
a  simply  mucilaginous  taste.  But  the  kernels  have  the  odour  and  taste 
of  bitter  ahnoncls,  and  evolve  hydrocyanic  aci<l  when  comminuted  and 
mixed  with  water. 

Microscopic  Structure — The  epidermis  of  the  seed  consists  of 
one  row  of  cylindrical  cells,  the  walls  of  which  swell  up  in  the  pre* 
senco  of  water  and  are  dissolved,  so  as  to  yield  an  abundance  of 
mucilage.  This  process  can  easily  be  observed,  if  thin  sections  of  the 
seed  are  examined  under  glycerine,  which  acts  on  them  but  slowly. 

Chemical  Composition— The  mucilage  of  the  epidermis  is  pre- 
sent in  such  quantity,  that  the  seed  easily  coagidates  forty  times  its 
weight  of  water.  By  complete  exhaustion,  the  seeds  afford  about 
20  per  cent,  of  dry  mucilage,  containing  considerable  quantities  of 
ciilcium  salts  and  albuminous  matter,  of  which  it  is  not  easily 
deprived.  ^\Tien  treated  with  nitric  acid,  it  yields  oxalic  acid. 
After  a  short  treatment  with  strong  sulphuric  acid  it  is  coloured 
blue  by  iodine,  ToUens  and  Kirchner  (1874")  oasitrn  to  it  the  formula 
C"*H^O^*,  regarding  it  as  a  compound  of  gum,  C''H*^0^'',  and  cellulose, 
Q*jjnjQfi  j^^g  ^^^  molecule  of  water. 

Quince  mucilage  has  but  little  adhesive  power,  and  is  not  thickened 
by  borax.  That  portion  of  it  which  m  really  in  a  state  of  solution  and 
which  may  l>e  separated  by  filtration,  is  precipi table  l>y  metallic  salts  or 
by  alcohol  The  latter  precipitate  after  it  has  been  dried  is  no  longer 
dissolved  by  water  either  cold  or  warm.  Quince  raucUage  Ls,  on  the 
whole,  to  be  regarded  as  a  soluble  modification  of  cellulose. 

The  seeds  on  distillation  with  water  aftbrd  a  little  hydrocyanic  acid» 
and,  probably,  bitter  almond  oil. 

Commerce— Quince  seeds  reach  EIngland  from  Hamburg;  and  ar^ 
frequently  quoted  in  Hamburg  price-currents  as  Ritmian;  they  are  also 
lirouglit  from  the  south  of  France  and  from  the  Cape  of  Good  Hope. 
They  are  largely  imported  into  India  from  the  Persian  Gulf,  and  oy 
land  from  Afghanistan. 

Uses^-A  decoction  of  quince  seeds  is  occasionally  used  as  a  de- 
mulcent external  appUcation  in  skin  complaints.  It  is  also  sometimes 
abided  to  eye-lotions.  Quince  seeds  are  in  general  use  among  the  native* 
of  India  as  a  demulcent  tonic  and  restorative*  They  have  been  found 
useful  by  Europeans  in  dysentery. 
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STYRAX      LIQUIDUS.i 

Balaamtim  Styi'ucis;  Liqidd  Stoinx ;  F.  Styrax  liqwide ; 
G.  Flussiger  Storax. 

Botanical  Origin — Llquidambar  oinentaUs  Miller  {L  imberhe 
Liton,  a  handsome,  umbrageous  tree  resembling  a  plane,  growing  to 
Tie  height  of  30  to  40  feet  or  more,^  and  forming  forests  in  the  extreme 
>uth-westeiTi  part  of  Asia  llinor.  In  this  region  the  tree  occurs  in  the 
strict  of  Sighala  near  Melas80,  about  Budrum  (the  ancient  Halicar- 
issus)  and  Moughla,  also  near  Giova  and  Ulli  in  the  Gulf  of  Giova, 
id  lastly  near  ilarmorizza  and  Isgcngak  opposite  Rhodes,  It  also 
rows  in  the  valley  of  the  El- Asi  (the  ancient  Orontes),  as  proved  by  a 
pecimen  in  the  Vienna  herbarium,  collected  by  Godel,  Austrian  Consul 

bt  Alexanflretta,     In  this  locality  it  was  seen  by  Kotsehy  in  1835,  but 
listaken  for  a  plane.     The  same  traveller  informed  one  of  us  that  he 

believed  it  to  occur  at  Narkislik,  a  village  near  Alexandretta. 

The  tree  is  not  known  to  grow  in  C>7)rus,  Candia,  Rhodes,  Kos,  or 

indeed  in  any  of  the  islands  of  the  Mediterranean.' 

History — Two  substances  of  different  origin  have  been  known  from 
[a  remote  period  imder  the  name  of  Sty  rax  or  Storax^  namely  the  resin 
lof  Styrax  oj^cinalis  L,  (see  further  on),  and  that  of  Liquldmnbm* 
\i^rientaliB  Miller,  the  latter  commonly  distinguished  as  Liquid  Sto^^ax. 

According  to  Krinos  of  Athens,  who  has  carefully  investigated  the 
[iktory  of  the  drug,*  the  earliest  allusions  Uy  Li^juid  8torax  occur  in  the 
]  writings  of  Aetius  and  of  Pan  his  ^'Kgineta,'*  who  name  both  8to7xix  and 
[Liquid  Storax  {wvpa  ^uypo^).  Of  these  Greek  physicians,  who  lived 
respectively  in  the  6th  and  7th  centuries,  the  second  also  mentions  the 
resin  of  Zvyia,  which  is  regarded  by  Krinos  as  synonymous  with  the 
,  Utter  substance.^ 

We  tind  in  fact  the  term  Sigia  frequently  mentioned  by  Rhazes  (1 0th 


'  Tlie  feminine  gender  of  Styrax  has 
I  htiea  m  use  for  a  long  time.  In  Greek  it 
denotes  the  tree,  as  also  does  sometimes 
the  maaciiline  gender,  the  nftUrnl  being 
roierved  to  the  resin.  lu  Latin  the  resin 
is  miBctilini  gesieria  (Br.  Kice). 

*  For  a  goSd  figure  of  L.  orimt^ilhy  8oe 
Hooket^a  jMnes  Piantarum  (3^1  series, 
1867)  pi.  1019,  or  Hanbary,  Sdence  PaperSf 

'  1876.   l-iO;  also  Bentleyaiid  Trim«in,  Jlnti- 
twml  PlantSy  part  27  (1877). 

*  The  fine  old  trees  existing  at  the  con- 
Tent  of  Antiphoniti  on  the  north  coast  of 
Cyprus,  «nd  at  that  of  Neophiti  near 
FapfaOp  apecimena  of  which  were  distri- 
hated  by  Kotsichy  as  Lufuidnmbar  i77iJ>crbU 
All,  agree  in  all  points  with  bhe  American 
L.  §tryariflua  L.,  and  not  with  the  Asiatic 
phuit.    Kotachy  hag  told  me  that  they  have 

(  crrfoln/y  Iteen  planied,  and  that  no  other  ex- 
i  amiilei  exist  in  the  island* — D,  H,     The 


same  opinion  is  adopted  by  Boissier,  Flora 
Orientals,  ii.  (1872)  8319. 

*     Ofpi  £TM/}<tMro¥,        iiaTptjPPf        ipapfttSKO* 

yjiarfytKi},  if  ^Atrjvaiv^  1S62. — Thia  pamphlet 
is  also  the  subject  of  a  paper  of  Prof. 
Plan  eh  on,  Jaunh  tU  PharnL  24  (1876)  172. 
243. 

^  MedkcB  ArtU  Principe^  poet  Hippo- 
cratem  e(  (Jakntnn^  Par.  J5»>7* — A^tii  tetr. 
4.  serm.  4.  c.  122  j  P.  ^Egineta,  De  re  ftyd, 
viL  20. 

0  The  foliage  of  the  tiqnidamabar  much 
resembles  that  of  the  common  maple  {Attr 
campestre  L. ) ;  hence  the  two  trees  as  well 
as  the  plane  {Ptaiaiius  orientaiis  h,)  are 
confounded  under  one  name, — ZwyrW  or 
ZvyLa.  So  Styrax  qfflcinalh  L.,  from  the 
resemblance  of  its  leaves  to  those  of  Pira4 
Cydonia  L.,  is  known  in  Greece  as  *  Ay pta 
KitimvTia,  i.e.  wHd  quints* 
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century)  as  signifying  Liquiil  Storax.  This  and  other  Arabian  physicians 
were  also  familiar  with  the  same  siibstanco  under  the  name  of  Miha 
(nmya),  and  also  knew  how  and  whence  it  was  ohtaineiL^ 

A  curious  account  of  the  collecting  of  Liquid  Storax  from  the  tree 
Zygia,  and  from  another  tree  called  Siourika,  is  given  in  the  travels 
through  Asia  Minor  to  Palestine  of  the  Ruasian  abbot  of  Tver  in  A,i). 
11134115.2 

The  wide  exportation  and  ancient  use  of  Liquid  Storax  are  very 
remarkable:  even  in  the  firstcentury,  as  appears  by  the  author  of  the 
Periplus  of  the  Erythrean  Sea,  Storax,  by  which  term  there  can  be  bui 
Uttle  doubt  Liquid  Storax  was  intended,  was  exported  by  the  Red  Sea 
to  Liclia.  Whether  tlie  StorcLX  and  Storax  Isaurica  offered  to  the  Church 
of  Rome  under  Si  Silvester,  a.d,  314-335,  by  the  emperor  Constantino ,• 
was  Liquid  Storax  or  the  more  precious  resin  of  Styntx  officiiKtlis  L., 
is  a  point  we  cannot  determine,  That  the  Chinese  used  the  drug 
was  a  fact  knowj\  to  Garcia  de  Orta  (1535-G3):  Bretsclineider*  has 
shown  from  Chinese  sources  that,  together  with  olibanura  and  m3TTh,  it 
was  imported  by  the  Arabs  into  China  during  the  Ming  dynasty,  A,D. 
13t)8-lG28v  This  trade  is  still  carried  on  :  the  diTig  Ls  conveyed  byway 
of  the  Red  Sea  to  Bombay,  and  thence  shipped  to  China.  Official 
returns  show  that  the  quantity  tlius  exported  from  Bom1:»ay  in  the  year 
1856-57  was  13,328  lb.  In 'the  time  of  Kampfer  (1690-92),  Licniid 
Storax  was  one  of  the  most  profitable  articles  of  sliipment  to  Japan. 

Liquid  Storax  is  known  in  the  East,  at  least  in  the  price-currents  and 
trade  statistics  of  Europeans,  by  the  strange-sountUng  name  of  Bose 
Malloes  {Rosa  MaUtis,  liosivm  Allocs,  Rosrual)^  a  designation  for  it  in 
use  in  the  time  of  Garcia  de  Orta.  Chisius**  considered  it  to  be  Arabic, 
which,  however,  the  scholars  whom  we  have  consulted  do  not  fdlow 
Others  identify  it  with  Rasanialai  the  Malay  name  for  Altiriffia 
excelsa.     (See  further  on.) 

The  botanical  origin  of  Liquid  Storax  was  long  a  perplexing  question 
to  pharmacologists.  It  was  correctly  determined  by  Krinos,  but  hia 
information  on  t)ie  subject  published  in  a  Greek  newspaper  in  1841,  and 
repeated  by  Kost^  in  1855,^  attracted  no  attention  in  Western  Europe^ 
The  question  was  also  investigated  by  one  of  tlie  authors  of  the  present 
work,  whose  observations,  together  with  a  figure  of  LiquiddvibaT 
orientalis  Miller,  were  published  in  1857.^ 

Method  of  Extraction — The  extraction  of  Liquid  Storax  is  carried 
on  in  the  forests  of  the  south-west  of  Asia  i^linor,  chiefly  by  a  tribe  of 
wandering  Turcomans  called  Yurults.  The  proceas  has  Ijeen  described 
on  the  authority  of  Maltass  and  McCraith  of  Smyrna,  and  of  Campbell,  ^ 
BritLsh  Consid  at  Rhodes.®  The  outer  bark  is  said  to  be  first  removed  W 
from  the  trunk  of  the  tree  and  rejected;  the  inner  is  then  scraped 
off  with  a  peculiar  iron  knife  or  scraper,  and  thrown  into  pits  untd  a 


1 

1 
I 


^  Ihn  Baytar^  Bontbeimer^s  trimflL  ii.  539. 

3  Noroff,  Pd^rimtge  en  TeiTt  iiainte  de 
rigoumine  ru^ute  Dankl^  St.  P*^terab,  164* 
4^  — Hio  UMSAgehfta  been  kindly  abstracted 
for  nt  by  Prof,  Hoyd  of  Stiittcart. 

*  VigQoliuH,  Lif)€r  Ponti/iraJh,  Romw,  i. 
(1724)  94. — The  ancient  Isauria  was  in 
Cilicift,  tbe  country  of  6Yyrax"  offichmlU  h. 

*.Onthe  knowledge  pomued  fey  the  Chines 


cj'th€  Araht,  etc,  Lond.  187K  19, 

^  Hut  qf  Japan,  ed.  Schettchcer^  i  38S. 

^  Exotieorum  Libri,  245. 

Ktuo-rii,  1855.  356. 

*  Haabury,  Phnrm,  Joum,  xvi  (1857) 
417.  4fjl,  and  iv.(  1803)  430;  ScSfnce  Ptmr*^ 
127  li30. 

*  UiLnbury,  Lc, 
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cient  quantity  has  b<?eti  collected.  It  is  tlien  boileil  with  water  m 
copper.,  by  which  process  the  resin  is  separated,  so  that  it  can  be 
skimmed  oft*  This  seems  to  be  performed  with  sea  water ;  some 
chloride  of  sodium  can  therefore  be  extracted  from  the  drug.  The 
I  boiled  bark  is  put  into  hair  bags  and  squeezed  under  a  inide  lever,  hot 
I  water  being  added  to  assist  iji  the  separation  of  the  resin,  or  as  it  is 
I  termed  ya/yA-,  i.e.  oil,  Maltass  states  that  the  bark  is  pressed  in  the 
I  first  instance  ^jer  8e%  and  afterwards  treated  with  hot  water.  In  either  case 
[the  products  obtained  are  the  opaque,  trrey,  semi-fluid  resin  known  as 
\ Liquid  StavciXt  and  the  fragrant  cakes  of  foliaceous,  bro\\*n  bark, 
Icnce  common  *  but  now  rare  in  European  pharniacy,  called  CorUx 
\Thymiumati8, 

We  are  indebted  to  M.  Felix  Sahut  of  Montpellier  for  a  specimen  of 

the  bark  of  Liquiihanbar  oinentalis,  cut  from  the  trunk  of  a  tine  tree  on 

Lhia  property  at  the  neighbouring  village  of  Lattes.     The  bark  which  is 

ictwered  with  a  very  thick  corky  layer  and  soaked  iti  its  own  fragrant 

[resin,  shows  no  tendency  to  exfoliate.     The  investigations  of  linger  ^  in 

prus  are  consequently  to  us  inexph cable ;  he  asserts  that  the  bark 

oft*  like  that  of  the  plane,  by  continued  exfoliation,  which  is  not 

he  case  with  that  of  M.  8ahiit*s  tree. 

Description^ — Liquid  Storax  is  a  soft  viscid  resin,  usually  of  the 

[consistence  of  honey,  heavier  than  water,  opaque  and  greyish  brown. 

It  alwaj's  contains  water,  which  by  long  stanfling  rises  to  the  surface. 

[In  one  sample  that  had  been  kept  more  than  20  years,  the  resin  at  the 

[bottom  of  tiie  bottle  formed  a  transparent  layer  of  a  pale  golden  brown. 

[When  liquid  stoi^ax  is  heated,  it  becomes  by  the  loss  of  water  dark 

ilrown  and  transparent,  the  solirl  impurities  settling  to  the  bottom. 

spread  out  in  a  very  thin  layer,  it  partially  dries,  but  does  not  wholly 

lose  its  stickiness.     When  free  from  water  (which  reddens  litmus)  it 

f dissolves  in  alcohol,  spirit  of  wine,  chloroform,  ether,  glacial  acetic  acid, 

[hisulphide  of  carlxm,  and  most  of  the  essential  oils,  but  not  in  the  most 

Ivolatile  part  of  petroleuui  ("petroleum  ether*').      It    has    a  pleasant 

[balsamic  smell,  especially  after  it  has  lieen  long  kept ;  when  recent,  it 

lis  contaminated  with  an  odour  of  bitumen  or  naplitalian  that  ia  far 

ffrom  agreeable.     It-s  ta^te  is  sharply  pungent,  burning  and  aromatic. 

When  the  opaque  resin  is  subjected  to  microsciqiic  examination, 

l^sujall  brownish  granules  are  observed  in  a  viscid,  colourleas,  transparent 

lliqmd,  besides  which  large  ih'ops  of  a  mobile  wateiy  liquid  may  be  dis- 

itinguished.     In  polarized  light,  numerous  minute  crystalline  fragments 

Ivith  a  few  larger  tabular  crystals  are  obvious.     But  when  thin  layers 

of  the  resin  are  left  on  the  object  glass  in  a  warm  place,  featherj'"  or 

spicular  crystals  (st>Tacin)  shoot  out  on  the  edge  of  the  clear  liquid, 

while  in  the  large,  sharply-dehned  drops  above  mentioned,  rectangular 

Jtables  and  short  prisms  (cinnauuc  acid)  make  tlieir  appearance.     On 

ipplying  more  warmth  after  the  water  is  evaporated,  all  the  substances 

Umte  into  a  transparent,  dark-brown,  thick  liquid,  which  exhibits  no 

fttalUne  structure  on  cooling,  or  only  after  a  very  long  tiuie.     Among 

Efragments  of  the  bark  occuiTing  in  the  crude  resin,  Uber  fibres  are 

Irequently  observable. 

'  It  I«  no  fhmhi  the  *^  Cortex  0!U>am"  *  Unger  n.  Kotachy,  Dlf  htAfl  Ctrpern, 

;  >.f  1571,  in  FlUckiger,        Wien,  1865.  410. 
■  '  ■-       ihU dtr  Phnrmorir,  26. 
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Chemical  Composition — The  most  abundant  constituent  of  Styrax 
m  prolmbly  the  Storesm,  (T'R'^(OJ{)\  discoverea  in   1877  by  W.  vonj 
Miller,  or  rather  cinnamic  uthors  of  it  and  of  an  isonierie  subHtancL\ 
Htoresin  i.H  an  amorphous  suKstance  melting  at  KJH'^  C,  readilj'  soluble] 
in  petroleum  ether.     Several  other  compound  ethers  have  also  t)een 
obser\Td  in  the  dru^r,  as  for  inKtanco  drutfuntr  efhet'  of  phetiulpmptjlA 
vimimnic  ether  of  eihf/l,  cinnaniie  ether  of  beuCTl,  and  e.specially  cinna- 
mate  of  oiniiamyl,  C''U"0''X^H^  the  so-called  Styracin.     This  substance,] 
discovered  liy  Bonastre  in  LS27,  can  te  removed  by  etlier,  benisol  or] 
alcohol,  after  the  ."reparation  from  the  resin  of  the  cinnamic  acid  ;  it  is  ] 
insoluble  in  water,  and  volatile  oidy  in  super-heated  steam.     It  crystal- 
lizes in  tufts  of  long  rectjingular  prisms,  wliich  inelt  at  88°  C,  l>ut  it  I 
frequently  d^x^s  not  solidify  in  a  crystalline  fomi,  or  only  after  a  long 
time,  or  remaii^s  as  an  oily  liquid.     In  its  pure  state  it  is  inodoroiun 
and  tasteless.     By  concentrated  solution  of  potash,  it  is  resolved  into  a 
cinnamat43,  and  cinnamic  alcohol  (Sfyrovr)  C^W^O,  which  latter  is  not  I 
present  in  Liquid  Storax,      The  einiurrnle  acid  may  be  extracted  to] 
a   small   extt'ut   by   boiling   water,    more    completely   Vjy   means    of 
a    boiling   solution    of    carbonate    of    sodium*   as    it    is    present  in 
the   drug   partly  in  the  free   state.       Its   eompoimd   ethers    may   bo 
decomposed  b}^  ca,usfcic  lye.     The  ^'ield  of  cinnamic  acid  ac^^onlingly 
varies  from  0  to  12  per  cent, — or  even,  according  to  Lowe,  as  mucli  as 
23  per  cent,  of  crystallized  cinnanuc  aci<l  can  be  obtained-      The  add 
dissolves  abundantly  in  ether,  alcohol,  or  hot  water,  slightly  in  cold 
water;  it  is  inodorous,  liut  has  an  acritl  taste-     It  fuses  at  IStV  C,  and 
boils  at  2D0*  C. ;  at  a  <hdl  red  heat  it  is  resolved  into  carLwnic  acid  and 
st}Toh  wldch  latter  is  therefore  related  to  it  in  the  same  manner  as  I 
benzol  (benzene)  to  benzoic  acitL      Liquid  styi*ax  is  in  fact  the  bt^U 
source  of  cinnamic  acid. 

Another  constituent  of  styrax   is  a  fragrant  substance,  perhaps  j 
eflti/lv<ivilfiii,  occurring  in  hut  small  quantity. 

LauVM'uheimer  (b'^72)  has  shown  that  i»robably  Bmsj/lic  Aleok»*K\ 
C'H'^O,  boiling  at  200"  C,  likewis*^  iiceurs  in  Liquid  iStorax  ;  it  has  noil 
been  found  by  Miller.     The  latter  cliemist  also  showed  tliat  watrTl 
removes  fr<  *ui  the  dnig  a  little  benccftc  acid  ;  he  observ^ed  nioi^eover  i 
sulKstance  similar  to  caoutchouc  among  the  coastituenis  of  I5c|tiid  st^Tftx.! 

There  is  further  to  be  mentioned  as  having  been  met  with  in  LiquidJ 
Storax  a  hy<li-ocarbon,  O'^H^y  first  prepared  by  8imon  in  1H39,  whichj 
exists  in  the  resin  as  a  liquid,  and  also  in  a  polymeric  form  as  a  8ol]<L| 
The  former  called  ^V?//'oZ,  Cinmnnevf,  or  Chnnarnol,  has  a  sp,  mr.  oF 
0'024,  and  a  boiling  point  of  14(3''C.     It  is  a  colourless,  mobile  Oqiiid 
which  may  be  obtained  by  distilling  with  wat-er  liquid  storax,  th« 
odour  and  hurning  taste  of  which  it  pas.ses.ses.     When  heated  foracon-| 
siderable  time  to    100*",  or  for  a   shorter  period  to  200"  C,  it  is  r»nn« 
vert-cnl  witlunit  change  of  composition  into  the  colourless,  traif 
solid  Mctasti/rol,  which,  unlike  styrol,  is  not  soluble  in  alcohol  <ji 
It  lias  a  sp.  gr.  of  1*054.  and  may  be  cut  with  a  knife*     By  prolonged j 
heating,  it  can  be  convei-terl  into  its  original  licjuid  form. 

StjTol  is  to  be  regarded  as  phenylated  ethylene  ;  it  can  l>e  artiticially  I 
obtained   by    shaking   powdered    cinnamic   acid    with   saturated   hv- 
drobromic    acid,    when     crystalline     hydrobromat-ed    cinnandc    acid,] 
C*H'.CH2.CIIBr.C00H.  is  formed.     One  part  of  the  latter,  10  parts  oM 
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rater,  and  a  little  more  carbonate  of  sodium  than  the  quantity  required 
lor  saturation  ai"e  mixed.     This  l>rondiydrncinnamate  of  sodium  partly 
splits  up  iinniediately,  even  at  0°,  according  to  tiie  t'rillowing  equation 
C«HlCH=.CHBr.0OONa  =  CO^  +  NaBr  +  CH'.CaCHl 

BronihytlroL'inziaiTiate  of  sodium.  Styrol. 

|4  pari^  of  bromhydroeiiiiiaiiiic  acid,  reciystallized  from  boiling 
bisulphide  of  carbon,  yiehl  about  7  partn  of  stwol  ;  no  oilier  method 
fordfi  a&  much  as  this. 

Styrol  has  been  discover^^d  in  StjT*ax,  Vjut  Ls  not  regularly,  and  at 
U  events  to  a  minute  amoimt  only,  found  in  tlie  cli-ug  of  the  present 
ay.  We  have  no  explanation  for  the  strange  fact  that  it  weuh  appar- 
atly  more  abiuidantly  met  with  in  former  times. 

Lastly  there  has  been  fouiifl  in  Li(|»ud  Storax*  liy  J.  H.  van  t'Hoff* 
_i  1876).  about  04  per  cent,  of  an  esseiitial  oil,  probably  C'"H'"0  ;  Miller 
"  ilso  pointed  out  a  compound  ether  of  probably  the  same  (alcoholic) 
ibstanc^  as  occurring  in  stjTax. 

By  the  action  of  oxidizing  agents,  as  nitric  or  chromic  acirls,  or  per- 
ide  of  le^ad,  the  cinnamyl  compounds  are  easily  refluced,  carbonic  aci<  I 
-id  water  bein^  evolved  ;  and  at  the  same  time  benzoic  acid,  bitter 
Iniond  oil,  and  hydrocyanic  acid  «^re  produced.     These  compounds  art- 
fact  abundantly  evolved  when  0  paris  of  Liquid  Storax  are  gently 
warmed  with  1  p.  of  caustic  soda,  and  then  mixed  with  3  p.  of  perman- 
inate  of  potassium  dissolved  in  20  p.  of  water. 

We  have  examined  several  samples  of  Liquid  Storax  of  average 
lality,  and  foimd  by  exposure  of  small  quantities  to  the  heat  of  the 
earn  liath,  that  it  lost  from  10  to  20  per  cent,  of  water.     The  reuiainder 
reated  with  alcohol  yielded  a  residue  amounting  to  IS  to  18  per  cent, 
onsisiring  chiefly  of  fragments  of  bark  and  inorganic  iin]»urities.     The 
preen tage  of  the  tli'ug  solulde  in  aleohob  to  which  is  due  its  therapentic 
due,  thus  amoimt^  to  50  to  72,     This  part,  as  may  be  inferred  from 
be  fureguing  statements,  consists  chietly  of  storesin,  the  various  com- 
Dund  ethem  above  raentioned^  of  cinnamic  acid  and  of  styracin,  no 
oubt  in  greatly  varying  proportions. 
Commerce — ^Tbe  annual  production  of  Liquid  Storax  wa^^  estimated 
Jij  Campbell  in  1855  as  about  4i)0  cwt.  tV>r  the  districts  of  Giova  and 
^nid,  and  300  cwt.  for  those  of  Marmorizza  and  Lsgengak.     The  drug  is 
tported  in  barrels  to  Constantinople,  Smyi^na,  8yi*a  and  Alexandria. 
jtue  is  also  packed  with  a  certain  proportion  of  water  in  goat-skins, 
kI  sent  either  by  boats  or  overland  to  Smyraa,  where  it  is  transfeiTed 
barrels  and  shipped  mostly  to  Trieste. 

The  chief  consumption  of  Liquid  Storax  would  appear  to  be  in 
adia  and  China.     In  the  fiscal  year  18G6-()7,  Bombay  impoi-ted  :119 
rt.  from  the  Red  Sea,     Liquid  »Storax  is  seldom  seen  in  tlie  London 
^-sales. 

Uses — ^Liquid  Storax,  whicli  the  British  PItarmaetqweia  directs  to 
!  purified  by  solution  in  spirit  of  wine,  is  an  ingredient  in  a  few  old- 
fcsnioned  preparations  but  is  hardly  ever  prescribed  on  its  own  account, 
is  statetl  U'i  be  expectorant  and  stimulant,  and  useful  in  chronic 
nnchial  afVections.      It  has  been   reconnnended   by   Pastau,    Berlin 
,lS»J5|,asan  external  application  for  the  cure  of  scabie^s,  for  which 
purpose  it  h  mixed  with  linseed  oil  and  now  largely  used. 
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Adulteration — ^The  drug  is  occaaionally  mixed  with  sand,  ashei*.  and 
other  substances  ;  these  would  be  detected  by  solution  in  spirit  of  wine^ 
well  as  by  the  microscope. 

Allied  Substances, 

Styrax  Cafamtfa  (Stoirtx  ni  pain  Guibourt) — The  substance  that] 
now  beai'8  this  name  is  by  no  means  the  Sty  rax  Calamita  of  ancient 
times  J  but  is  an  artificial   compound  made   by  mixing   the   residual 
Liquidambar  bark  called  Corf  ex  Thf/rnkfrnatlH  (p.  273),  coarsely  pow-  | 
deredj  with  Liquid  Storax  in  the  proportions  of  S  to  2.     It  is  at  first  a 
clannny  mass,  ac*|uiring  after  a  few  weeks  an  appearance  of  mouldinass,  J 
due  to  minute  silky  crystals  of  styracin.     It  is  usually  imported  inj 
wooden  drums,  and  has  a  very  sweet  smell     When  the  bai'k  is  scarce,] 
common  sawdust  is  substituted  for  it,  while  qualities  still  inferior  araj 
made  up  with  the  help  of  olibanum,  honey,  and  earthy  subatanoea.1 
This  drug  is  manufactured  at  Trieste,  Venice  and  Marseilles. 

Several  other  odorifert>us  compounds,  of  which  Liquid  Storax  appearsj 
to  be  tbe  chief  ingredient,  arc  made  in  the  East  and  may  still  be  foundl 
in  old  drug  warehouses/ 

Re  mi  of  Sit/rax  qfftrhtafts  L.;  True  Sfontjc — This  was  a  solidi 
resiii  somewhat  resembling  benzoin,  of  fragrant,  balsamic  odour,  held  ii 
great  estimation  from  the  time  of  Dioscorides  and  Pliny  down  to  the 
close  of  the  last  centiuy.     It  was   perhaps  the    *'storace   odorifero" 
exported  in  the  12t!i  century  from  Pantellaria-  and  Sicily.      The  drug! 
was  obtained  from  the  stem  of  Styrax  officinalis  L>  {^Styracece),  a  native 
of  Greece,  Asia  Minor  and  Syria,  now  found  also  in  Italy  and  Souther 
France.     This  plant  when  permitted  to  grow  freely  for  several  yea 
forms  a  small  tree,  in  which  state  alone  it  appears  to  be  capable  of 
atTording  a  fragrant  resin.      But   in  most   localities  it  has  been 
duced    by   rutldL-ss   lopping   to  a   mere   bush,   the    young   stems   of^ 
which  jield  not  a  trace  of  exmlation.     True  storax  has  thus  utterly 
disappeared. 

Professor  Krinos  of  Athens  has  informed  us  (1871)   that   about 
Adalia  on  the  southern  coast  of  Asia   Minor,  a  sort  of  solid  storax 
obtained  from  8.  officinalis  is  still  used  as  incense  in  the  churches  andj 
mosipies.     The  specimen  of  it  which  he  has  been  good  enough  to  sendl 
us,  is  not  however  resin,  but  sat/xlusf ;  it  is  of  a  pale  cinnauion-browu,! 
and  pleasant  balsaiuic  odour.     By  keeping,  it  emits  an  abundance  at 
minute  acicular  crystals  (stjTacin?).     The  substance  is  interesting  in  I 
connection  with  the  statement  of  Dioscorides,  that  the  resin  of  Sty nizi 
is  adulterated  with  the  sawdust  of  the  tree  itself,  and  the  fact  that  thai 
region  where  this  sawdust  is  still  in  use  is  one  of  the  localities  for  tliti 
drug  (Pisidia)  which  he  mentions. 

Resin  of  Liquidambar  sti/raeifiua  L. — a  large  and  beautiful  tree  J 
native  of  North  America  froui  Connecticut  and  Illinois  southwanl 
Mexico  and  Guatemala.     In  the  United  States,  where  it  is  called  Siih 
Gum,  the  tret^  yields  from  natural  fissures  or  by  incision,  small  quanti- 
ties of  a  balsamic  resin,  which  is  occasionally  u.sed  for  chewing.     Wei 

*  Tho  StwQx  ii<>ir  of  Guibaurt  ia  one  of        same  book  "evfo/ic  storace  e  coralh**  oo<mt 
tlLMe.  M  articles  of  expart  from  Sicily. 

*  Quoted  before,  p.   163,  note  3;  in  the 
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hsxe  before  us  an  excellent  sample  of  it  collected  for  Messrs.  Wallace 
3rotliers  of  States\Tlle,  N.  Carolina/ 

In  Central  America  this  exudation  is  far  more  freely  produced ; 
"an  authentic  specimen  from  Guatemala  in  our  possession  is  a  pale 
yellow,  opa(}ue  resin  of  hoiiey-like  conmstence,  becoming  transparent, 
aber-coloured  and  brittle  by  exposure  to  the  air.  It  has  a  ratlier 
jrebinthinous,  balsamic  odour.  In  the  mouth  it  softens  like  benzoin 
or  mastich,  and  has  but  little  taste*  Another  specimen  also  from 
Guatemala,  a  thick,  fluid  oleo-resin,  of  a  golden  brown  hue^  was  contri- 
ited  to  the  Paris  Exhibition  in  1878. 
The  resin  of  L.  styracijlaa  L.  has  been  a^scertaini^d  by  Procter"  to 
contain  cinnamic,  but  not  benzoic  acid.  Harrison^  found  it  to  contain 
stjracin  and  essential  oil  (styrol  ?)• 

Resin  of  Liquidambar  fonnosmia  Hance — This  tree,  which  we 
suppose  may  be  the  Sty  rax  liquidit  folio  mi  no  re,  which  Ray  names^  as 
occurring  in  a  collection  of  plants  from  Amoy,  is  a  native  of  Formosa 
and  Southern  China,  where  it  afibrds  a  dry  terebinthinoiLS  resin,  of 
agreeable  fragrance  when  heated.  Of  this  resin,  which  is  used  by  the 
Chinese,  a  specimen  collected  in  Formosa  by  Mr.  Hwinhoe  has  been 
presented  to  us  by  Dr.  Hooker.  A  tree  figured  under  the  name  of 
L^'ung-heuyif/  in  the  Pun-tsao^  is,  we  presume,  this  species. 

^■^   Resin  of  AUimfia  cxcelsa  Noronha  {Liquidambar  Altingiana Bh) 

^Ktasamald  of  the  Javanese  and  Malays^ — The  Rasa7n€da  is  a  niagniti- 

^^ent  tree  of  the  IntUan  Archipelago,  Burma  ^and  Assam.      In  Java  it 

yields  by  incisions  in  the  trinik  an  odorous  resin,  yet  only  very  slowly 

and  in  very  small  quantity ;  this  resin  is  not,  or  at  least  not  regularly, 

_collected.     In  Burma,  on  the  other  hand,  the  tree  aflbrds  a  fragrant 

^Isani,  of  which  accoriling  to  Waring*^  there  are  two  varieties,  the  one 

allucid  and  of  a  light  yellowish  colour,  obtained  by  simple  incision  ; 

be  other  thick,  dark,  opatjue,  and  of  terebinthinous  odour^  procured  by 

Dring  the  stem  and  applying  fire  around  the  tnink:. 
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Oil  of  Cctjuput,  Kayu-puti  Oil ;  F.  Essence  de  Cajuput ;  G. 

CajeputoL 

Botanical  Origin — Mdaleuca  Leiicadendron  L.,  a  tree  often 
attaining  a  considerable  size,  with  a  thick  spongy  bark  peeling  oil 
in  layers,  and  slender,  often  pendulous  branches.  It  is  widely  spread, 
and   abundant   in   the    Indian   Archipelago   and  Malayan  peninsula, 


^B  '  Obligingly    presented    to  me  by  our 
^Bviend,    Dr. 


Squitb,    Brooklyn   (1879).- 


^  Froeti^ng*  qf  th^  Am*  Pkarm,  Asuo, 
865.  1^. 

\*Am,  Journ.  of  Pharnu  1874  161.— In 
^     wme  tjenoclical  (1876,  335)  d€0  Iba,  are 


stated  to  hKve  been  collected  at  Dyers* 
burg,  Tenu. 

*Iii8L  rUint.  iii.  (1704),  ftppeEdixp.  233. 

*Cliap.  34.  sue.  5.  §  L  Arovmtic  Tre4^^, 
For  a  modem  fig.,  ace  Hooker's  leonc* 
Plant.     3rd  aeries^  i  tab*  1020, 

^Pharm,  of  Imi'm,  isea  88, 
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and   ia   also   foimd  in    Nortliern   Auiitralia,   QueorLsland,    and 
South  Wales. 

Tlie  tree,  acconling  to  BenUiain/  varies  exceedingly  in  the  size,  i 
shape,  and  texture  of  the  leaves,  in  the  young  shorjt^  being  silky, 
and  the  spikes  silky-villous  or  woolly,  or  the  whole  quite  glabrou>i, 
hi  the  short  an<l  dense,  or  long  and  int^!*^rupte^l  spikes,  in  the  size  I 
of  the  flower,  and  iji  the  greenish -yellow,  wdiitish,  pink,  or  purple 
stamens,  so  that  it  is  ditiicult  Uj  believe  all  can  be  forms  of  a 
single  species.  Yet  upon  exammation,  none  of  these  variations  are 
sufficiently  constant  or  so  combined,  as  to  allow  of  the  definition  of 
distinct  races. 

The  variety  growing  in  Bouro,  where  the  oil  of  cajuput  has 
been  distilled  ever  sijice  the  time  of  Rumphius,  and  known  as  M. 
minor  Smith,  is  <lescribed  by  Lesson,  who  vLsitt^d  the  island  in  1H23, 
as  a  tree  resemblmg  an  aged  olive,  with  Howers  in  little  glolxtsi* 
white  heads,  and  a  trunk  the  stout  bai'k  of  wliich  is  composed  of 
numerous  satiny  layers. 

History — Rumphius,  who  passed  nearly  tifty  years  in  the  Dutch  i 
posseasion^s  in  the  East  Indies  and  died  at  AiulM>>Tia  in  1702,  is  die 
tirst   to   give   an   account   of   the  oil  under  notice,  ami  of  tiie  treo 
from  which  it  is  obtained.-     From  w^hat  he  says,  it  appears  tliat  the 
aromatic  properties  of  the  tree  are  well  known  to  the  Malays  and  ( 
Javanese,  who  were  in  the  habit  of  steeping  its  leaves  in  oil  which  theyj 
then  impregnated  with  the  smoke  of  benzoin  ami  other  aroma  tics,  so  I 
obtaining  an  odorous  liquid  for  anointing  tlieir  heads.     They   likewise] 
used  cushions  stuffed  with  the  leaves,  and  also  laid  the  latter  in  chest^J 
to  keep  away  insects. 

The  fragrance  of  the  foliage  having  thus  attracted  the  attention 
the  Dutch,  probably  suggested  submitting  the  leaves  to  disttllatiou*i 
Rumphius  narrates  how  the  oil  ^vas  olitained  ui  very  small  quantities 
and  was  regardeil  as  a  powerful  sudorilic. 

In  Eiu'ope  it  appears  to  have  been  lirst  noticed  by  J.  M,  Loelmer,'^ 
of  Niirnberg,  physician  to  the  German  Emperor,     About  the  same  tima 
(17 1 7)*  a  ship  s  surgeon,  retuiTung  from  the  east,  sold  a  provision  of  the  oil 
Uj  the  distmgtdshed  apothecaiy  Jubann  Heiiu'ich  Link  at  Lcipsdg.  wh<3 
published  a  notice  on  it  and  sold  it.*     It  began   then  to  be  quoted  il 
the  tarilis  of  other  German  apotlieearies,^*  although  it  was  still  reput<'-l| 
a  very  rare  article  in   I72ijj'     Somewhat  larger  quantities  api^ar  w 
liave  been  soon  imported  by  Aniaterdam  dni^gists.'^     In  Germany  the 
oil  took  the  name  of  Oleum  Wittnebiiin unit  iroin  the  recouunendatior 
bestowed  on  it  by  M.  von  Wittneben,  of  Wolfenbuttel,  who  was  mucbl 
engaged  in  natural  sciences  and  long  resident  in  Batavia.^     In  Frani«5 
ana  England,  it  was  however  scarcely  loiown  till  the  commenc-euient  of  J 
the  present  century,  though  it  had  a  place  in  the  Edinburgh  Pharma^ 
cupiuia  of  1788.     In  the  Ltjudmi  Price  Cnrrcnt,  w%*  do  not  tind  i\ 

^  Fhm  AmtrallrHulA,  iii.  1 18*56)  142. 
^  ihrb.  Arnbfyimnoft  iu  (1741)  caji.  26. 

*  Acfui,   Nnt,   Curittft.   E/tftriwriJ,  CcnL 
V,   vi«  (NuniU'rgt't,  1717)  157. 

*  tSftntnilun*j  vtm  Ntilur  und  Medkhf,     .  . 
iifurkkhUn,  Iveiiizig,  1711).  «\7. 

»  Pharm,  ImriK  vi.  (1876)  1023. 


•  Vater*  CiUalog,  varior.  rxaiiroir,  \ 
Htmor,  .  .  *  «  Wit  tell  btfnppw  1726w 

^  tSoUtJudiw   vsku   dcr    Book,   X^    /« 
rarhrifjii*.    Ad,   SaL    Cur,    L, 
(1725)  123. 

"  ( ;  ou  Ia  oil  i  ViiiTfrnt  hiftfntrm  -  Cai^i  m 
cititti  LittriiU'UiiH^   17?^ I.   3;    Mmrttf>\    /^l 
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quoted  earlier  than  1813,  when  the  price  given  is  3s.  to  38,  6A  per 
ounce,  with  a  duty  of  28.  4f^d.  per  ounce. 

Manufacture — In  the  island  of  Bouro,  in  the  Molucca  Sea,  the 
leaves  of  the  Kayw-puti  or  Aij-puti,  Le,  White-wood  trees,  are  sub- 
mitted to  distillation  with  water,  the  operation  being  conducted  in  the 
most  primitive  manner,  as  ah-eady  witnessed,  about  the  year  1792,  by 
Labillardifere  in  his  celebrated  voyage  with  Lapdrouse.  Bickmore,^  an 
American  traveller  who  passed  three  months  in  the  Lsland  in  1865, 
states  that  it  produces  about  8,000  bottles  of  the  oil  annually,  and 
that  this  is  almost  its  only  export.  The  Trade  Returns  of  the 
Straight  Settlements  published  at  Singapore,  show  that  the  largest 
quantity  is  shipped  from  Celebes,  the  great  island  lying  west  of  Bouro. 

Description — Oil  of  Cajuput  is  a  transparent  mobile  fluid,  of  a 
light  bluish-green  hue,  a  fragrant  caniphoraceous  odour,  and  bitterish 
aromatic  taste.  It  has  a  sp.  gr.  of  0926,  and  remains  liquid  even  at 
(8"  6  F.)  — 13**  C.  It  deviates  the  ray  of  polarized  light  to  the  left.  On 
diluting  it  with  bisulphide  of  carbon  it  becomes  turbid. 

Chemical  Composition — The  researches  of  Schmidl  (1860)  and 
of  Gladstone  (1872)  have  shown  that  cajuput  oil  consists  chiefly  of 
Hydrate  of  Cajv/putene  or  Cajuputol,  C  IT^'jH^O,  which  may  be 
obtained  from  the  crude  oil  by  fractional  distillation  at  174°  C.  If 
it  is  repeatedly  distilled  from  anhydrous  phosphoric  acid,  Cajuputenef 
C**ff^  passes  over  at  160-165°  C;  it  has  an  agreeable  odour  of 
hyacinths.  After  the  cajuputene,  Isocajuputens  (fistils  at  177°,  and 
Paracajuputeriie  at  310-316^  both  agreeing  in  composition  with 
cajuputene. 

Like  most  essential  oils  having  the  formula  C^^H^*,  crude  cajuput 
oil  is  capable  of  forming  the  crystallized  compound  C^^ff^  3011^.  This 
w^e  have  abundantly  oiDtained  by  mixing  4  parts  of  the  oil  with  1  of 
alcohol  0*830  sp.  gr.,  and  one  part  of  nitric  acid  1*20  sp.  gr.;  the  mix- 
ture should  be  allowed  to  stand  in  shallow  dishes.  By  adding  1  vol. 
of  absolute  alcohol  to  3  vol.  of  cajuput  oil,  and  saturating  it  with 
anhydrous  hydrochloric  gas,  crystals  of  the  compound  C^®H^*'(HC1)^ 
Uiay  be  obtained.  By  vapour  of  bromine  the  oil  acquires  a  beautiful 
^een  coloui*. 

If  1  part  of  iodine  be  gradually  dissolved  in  cajuput  oil,  the 
temperature  being  maintained  at  50°  C,  fine  green  crystals  of 
(C^''H'*HI)20H*-  are  fonned.  They  may  be  recrystallized  from  very 
little  glacial  acetic  acid,  but  will  not  keep  for  more  than  a  few  weeks. 

The  green  tint  of  the  oil  is  due  to  copper,  a  minute  proportion  of 
which  metal  is  usually  present  in  all  that  is  imported.  It  may  be 
ina<.le  evident  by  agitating  the  oil  with  water  acidulated  by  a  little  hydro- 
chloric acid.  The  compounds  of  copper  with  inorganic  acids  being  com- 
paratively of  a  fainter  colour  than  the  cupric  salts  of  organic  acids, 
the  aqueous  solution  of  chloride  of  copper  now  formed  displays  no 
lonijer  the  fine  green  tint.  To  the  solution,  after  it  has  been  put  into 
a  platinum  capsule,  a  little  zinc  should  be  added,  when  the  copper  will 
be  immediately  deposited  on  the  platinum.  The  liquid  may  be  then 
poured  ofl'  and  the  copper  dissolved  and  tested.  When  the  oil  is 
rectified,  it  is  obtained  colourless,  but  it  readily  becomes  green  if  in 
*  TraveU  in  the  East  fndian  Archipflago,  Lond.  1868.  282. 
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contact  for  a  sliort  time  with  metallic  copper,     Tht.  presence  of  the 
raetal  in  the  oil  may  also  be  shown  at  once  by  a  scrap  of  paper  which 
has  been  impregnated  with  fresh  tincture  of  guaiacum  wood  and  dried.  ™ 
If  it  is  then  moistened  with  water  containing  1  per  cent  of  sulphocya-  ^ 
nate  of  potassium,  the  paper  turn^  int^^nsely  blue  by  the  contact  with 
the  oil  provided  the  latter  contaiiis  copper. 

Guibourt '  ha.^  however  proved  b}^  experiment  that  the  volatile  oili 
obtained  by  the  distillation  of  the  leaves  of  several  species  of  MelalcucaA 
Metrosideivs  and  Eucalypim,  has  naturally  a  fine  green  hue.  It  is  not} 
improbable  that  this  hue  is  transient,  and  that  the  contamination  witii] 
copper  is  intentional  in  order  to  obt^ain  a  permanent  green. 

Comnierce — The  oil  is  importetl  from  Singapore  and  Batavia,] 
packed  in  glass  beer  or  mne  bottles.  From  otficial  statements^  it] 
appears  that  the  imports  into  Singapore  during  1871  were  as  under :- 

From  Javu        - -        445  gallons 

MaoilJti 200         ,, 

Celebes    - 3,895         „ 

other  placea     --.-..        350        „ 

ToUl 4,890        „ 

Of  this  large  quantity,  the  greater  portion  was  re-shipped  to  Bombay, 
Calcutta,  and  Cochin  China. 

Uses^ — Cajuput  oil  is  oecfusionally  administered  internally  as  ai 
stimulants  a  lit  Lspas  I  nodic  and  diaphoretic:  extemaliy  as  a  rubefacienll 
it  is  in  frequent  use. 

Substitutes— The  oil  of  Enealyptits  okom  F.  Muell.  ha«,  we  UndA 
the  odour  of  eajuput;  and  according  to  Gladstone  it  agrees,  as  well  as  J 
the  oils  of  Mi'Udeuni  ertcijhlta  Sm.  and  M,  llnarrifolia  Sm..  almosil 
entirely  witlt  cajuput  oil.  except  in  optical  properties.  The  same  isi 
probably  the  case  with  the  oil  of  Eitcalyptus  globulus  Labill,  whicbl 
Cloez  (1870)  states  to  be  dexfcrogyre.  Tlieise  oils  are  shipped  to  some 
^  ttent  from  AiLstralia  to  Europe,  probably  as  adulterants  of  other 
ifessential  oils. 


CARYOPHYLLI. 
Ctovea ;  F.  Girojles,  Cloiis  de  Gimjies ;  G.  OewHrzndken, 

Botanical  Origin — Eugenia  ctu^yophjlhita  Thunbcrg(ra?'yo;jA.j 
aromatlcns  L,),  a  beautiful  evergreen  tree,  30  to  40  feet  Mgh,  re-semf 
a  gigantic  myrtle,  bearing  nuiuerous  flowers  grouped  in  small  tern 
tricotomous  cyines.     The  flower  has  an  inferior  ovary  about  \  an  incii.| 
long,  eylindricAl,  of  a  crimson  colour,  dividing  at  the  top  into  4  sepals; 
and  4  round  concave  petals  larger  than  the  calyx,  imbricated  in  the  bud 
like  a  globe,  but  at  length  spreading  and  soon  dropping  oti". 

The  elove-tree  is  said  to  l^e  strictly  indigenous  only  in  the  five  smalU 

islands  constituting  tlie  proper  Moluccas,  namely  Tai-nati,  Tidor,  Mortir,[ 

Makiyan  and  Biu.rhian.'*     These  form  a  chain  on  the  west  side  of  tlifl 

'  y/M/.  lies  Drop,  iii.  {18G9)  278.  or  Clova  labuiilB.  th©  tuim«  lus  be«B  tat- 

=  IS  I  Iff  If  oak  of  the  Cohmf  of  tht  StraiU  tended  to  aU  UUnda  etmi  of  Colebei 

Setttementa  for  1871*  Bingaporc,  1872.  west  of  New  Gtiiuen, 
*  Iliough  these  lurc  the  original  Moluecoa 
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J^land  of  Jilolo,  where,  strange  to  say,  the  tree  appears  not  to  exist 
state  (Cra\rt\ird).     According  to  RumphiiLs,  it  was  introduced 
ilo  Amlioyna  before  the  arrival  of  the  Portyguea(%  and  la  still  cultivated 
[there   and   in   the   neighbonriog   islands   of    Haruku,    Saparua    and 
l^usalaut,  also  in  Sumatra  and  Penang.     It  is  likewise  now  found  in 
[alacca,  the  Mascarene  Islands,  the  islands  of  Zanzibar  and  Peniba  on 
be  eastern  coast  of  Africa,  and  the  West  Indies. 

The  tree  which  is  grown  for  the  spice  appears  to  be  a  cultivated 
[variety,  of  lower  stature  and  more  aromatic  than  the  wild  form. 

History^ — The  Greek  name  Kapu6<f^uX\ov  is  supposed  to  refer  to  the 
ball-like  }xiah  of  the  bud,  which,  as  above  ilescribed,  might  be  compared 
to  a  small  nut  {Kapvovy  But  the  name  is  very  variably  written,  as 
yupovfjitftovXt  KaptffOVipovX,  yapof/^aXft,'  wlience  it  becomes  probable  that 
it  IS  not  I'eally  Greek,  but  an  Asiatic  word  hellenized. 

Cloves  have  been  long  known  to  the  Cliinese.  Mr.  Mayers,  late 
Chinese  Secretary  to  the  British  Legation  at  Pekin,  has  communicated 
to  us  the  interesting  fact  that  they  are  mentioned  by  several  Chinese 
i^Titers  as  in  use  under  the  Han  dynasty,  B.C.  260  to  a.d.  220,  diu'ing 
which  period  it  was  customary  for  the  officers  of  the  court  to  hold  the 
•spice  in  the  n^outh  before  a^ldressbg  the  sovereign,  in  order  that  their 
Wath  might  have  an  agreeable  odour.^ 

The  Sanskrit  name  i^  *"Lavanga"  whence  the  vernacular  Hindustani 
*  Laxingy 

The  first  European  author  to  mention  Caripphyllon  is  Pliny,  who 
^descrilx^s  it,  after  itepper,  as  a  grain  resembling  that  spice  but  longer  and 
'  more  brittle,  produced  in  India,  and  imported  for  the  sake  of  its  odour* 
|tt  Ls  doubtful  whether  this  description  i-eally  refers  to  cloves. 

By  the  4th  century,  cloves  must  have  become  well  known  in  Europe, 

credence  can  be  placed  in  a  remarkable  record  preserved  by  Yignoli/ 

^\%"liich  states  that  the  emperor  Constantine  presented  to  St.  Silvester, 

t»ishop  of  Rome,  A.D.  314-335,  numerous  vessels  of  gold  and   silver, 

ixxceose  and  spices,  among  which  last  were  L50  pounds  of  Ckyvm — a  vast 

quantity  for  the  period 

Kosmas  Indicopleu.stes,*  in  his  TojmgraphiaCkrwtiana  \vriiien  about 
^•X>.  547,  states  in  the  aecount  of  Taprobane  (Ceylon)  that  silk,  aloes 
-7^ood],  cloves  (KapvotfwXXov)  and  sandal  wood,  besides  other  produc- 
tions, are   imported  thither  from  China,  and  other  emporia,  and  trans- 
mitted to  distant  regions,     Alexander  Trallianus,**  who  was  a  friend  of 
^Hiiios  and  a  pupil  of  his  father,  prescribed  in  several  receipts  5  or  8 
5F*<JVes,  Kupuo^vXXov  KOKKOv^,  from  which  fact  it  may  be  infened  that  at 
^*s  time  (at  Rome  ?)  cloves  were  a  very  rare  article,     A  century  later, 
^^ulu3   iEgineta'   distinctly    described    cloves    as    Canjophylloii — ex 
I  ^'^tHia,  veluti  floves  cujtiadam  arhoris  .  .  odorati,  acres,  .  .  and  much 
^d  for  a  condiment  and  in  medicine. 


'  r      ■     V'  i.f  the  oil  see  our  article 

M>rt  keuiieal  ODrnpiiBition. 

Berlin,  iBOO.   \\K 
•At  tiii«  period*  the  clove  was  called  Ki 
""   hmn*f,  i*e.  fowfti  tiyft{fue  ipke,      Tho 

umme  Ting  hiajig,  i.e.  naU -scent  or 

'  '•ifk£f  w»a  ia  tui6  in  the  5th  or  0th  century 
fll  miT  era. 


*  Liher  PontijieaVv^^  sen  dt  fitstU  Emna* 

^  Mi^tiLs  Ptitntfo'jitB  C«r<m«,  serieaiiifeca, 
Ijtxxvtu.  {ISlJOl  440. 

*  ruschroaD's  editioa  (rmoted  in  the 
appetniix)  i.  4H5.  580.  Alexander  dedi- 
cated hifi  work  to  bifi  teacher,  the  fatht^r  of 
Cofliniu}. 

^  JDere  medica^  lib,  vii.  c.  3. 
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In  the  beo^inning  of    the  8tli  century,  tlio  same   spice   Is  nSuc 
by  Beiiedictuw  Crispus,^  archbishop  of  Mihxii.  who  calls  it  tkiriojJti/ltUii 
ater ;  and  in  A.d.  710,  it  is  eniiincrated  with  other  comiritKlitiea   in] 
the  diploma  granted  by  Chilperic  II.  to  the  unmastery  of  Corbie  ii 
Nonnanily.- 

We  tind  cloves  among  the  wares  on  wliich  duty  wa8  Itrvied  at  Aeon  I 
(the  iQodern  Acre)  in  Palestine  at  the  end  of  the  12th  century^  at  which  [ 
period  that  city  was  a  great  eiuporiuiii  of  MediteiTanean  trade.*     Tliey 
are  likewise  euuiuei*ated  in  the  tariff'  of  Marseilles  of  A.D.  1228,*  in  that  ( 
of  Barcelona  of  1252*  and  of  Paris,  1296." 

These  facts  show  that  the  spice  was  a  regular  object  of  commerce  at 
this  period.     But  it  was  very  costly :    tlie  Household  Book  uf  the 
Countess  of  Leicester,  A.D.  1265/  gives  its  price  as  10i<,  to  12^.  per  lb, J 
exactly  the  same  as  that  of  saffron.     Several  other  examples  of  the] 
high  cost  of  tlie  spice  luiglit  be  a<ltluced. 

Of  the  place  of  growtlx  of  cloves,  the  iii'st  dL^^tinct  notice  seems  to  be] 
that  of  the  Araldan  geographer  Ihn  Kluirdudbah,*  A.D.  869-885.  who  I 
names  tlie  spice,  with  cocoa-nuts,  sugar,  anri  san rial-wood  as  produced  I 
in  Java.  Doul>tless  he  was  misinformed,  for  the  clove-tree  had  not! 
come  so  far  west  at  that  period.  Marco  Polo  ^  made  the  same  mistake  I 
ftuir  centuries  later:  hnding  the  spice  in  Java,  he  supposed  it  tlie^ 
growth  of  the  island. 

Nicolo  Conti/"  a  Venetian  merchant  who  lived  from  a.d.  1424  to, 
1448  in  the  Indian  Archipelago,  learned  that  cloves  are  brought  toj 
Java  from  the  island  of  Ban  da,  fifteen  days'  sail  further  east.  WiUil 
the  arrival  of  the  Portuguese  at  the  coiiniiencc^ment  of  the  16th  century,] 
more  accurate  accounts  of  the  Spice  Islands  began  to  reach  Euri>y>e ;] 
and  Pigafetta ,"  the  companion  of  Magellan,  gave  a  veiy  good  description ' 
of  the  elovc-tree  as  he  observed  it  in  1521, 

The  Portuguese  had  the  principal  share  in  the  clove  trade  fo?n«irlT| 
a  century.  In  1C05  they  were  expelled  by  the  Dutch,  who  took  exclu- 
sive possession  of  the  Moluccas  and  adopted  extraor^linary  measures  foi 
keeping  the  traHic  in  their  own  hands.  Yet  notwiths  tarn  ling  this,  larg 
supplies  of  cloves  reached  England  direct.  In  lUOl)  a  ship  of  the  East  J 
India  Company  called  the  Consant  arrived  with  112,000  11».,  the  tlutj^ 
4m  which  auiuunted  to  £1400  ami  the  impost  to  as  nmeh  more.  The 
spice  ungarblod  was  sold  at  54#.  6f7.  and  os*  0(i  per  lb. — ot  course,  ii 
bond.*- 

To  effect  their  purpo.se,  the  Dutch  endeavoured  to  extir]:; 
clove-tree   from    it^   native    islands,   and    even    instituted    pi  ^ 


*  Poi'vuUimn    Mtdieum — Migne,   Palro- 
lOfjUr  ChirsitJft  Ixxxix.  (1850)  374. 

'  Fartlofisus,  l>iphma4<Xj  Chartif,  etc.,  ii, 
11841»j  309, 

*  Jirctteil  ilett  HiAtofirMM  des  Crolmdes^ 
JUm,  (1S43)  173. 

*  Mery  et  (tuindou,  iJuit.  des  AcUs  .  .  . 
ik  hi  mumfipttliU  tie  MnrneiUr,  IH4\.  dlX 

*  CftpiiiAny,   Meitutrian  ttohre  In  ttuiruux 
eir.  th  Barcelona ^  iiL    170. 

**  T>ou«t  irArcq,  Htvm  arcl^oloitHiui^  ix* 

Awi/toH^f  (Roxburgh  Club),  1 84 J.  iii. 


*  Le  Livre.   r/fji   rott*'  -   - '     -'"   pre 
traduit  par  0.  Barbiei  rd,  Jamm,\ 

jM(d,  bjt.  6.  tome  v.  (  i 

"  Vuk%  Mnrro  Polo,  u,  iibJH  217.— II 
should  Uowt»vcr  he  lw>nic  in  mind  tbftt  tli«| 
name  Java  wiu^  upplied  in  a  genend  i 
by  the  Ai'2fcl>  j^eogntphera  to  Uie  iftUnii*  of  1 
tlie  Ar  '-     '■'■■ 

*"  Ki  Dit'   KriitUrwcA  fwliifnM  im 

X  r'«'  rt,  Miinchea,  1803.  40. 

'^  Ramusio,  JJtUe   tmri^km  €i  mag^ 
Veiictift,  15^,  fol.  I(H6. 

^'^CalemlHt'  qf  Stat*    Pnjm^    Oolmm\ 
Mrie«,  Ea4t  IttfJfA,  1802    181. 
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fcxpeditioiiii  for  ilit*  purpose  of  destroying  any  yoimg  trees  that  might 
have  accidentally  spnmg  up.  This  policy,  the  object  of  which  was  to 
confine  the  growth  of  the  spice  to  a  group  of  small  islands  of  which 
Ainboyna  is  the  large8t,  has  but  very  recently  been  abandoned  :  tliough 
the  cultivation  of  the  spice  was  free  in  all  other  localities,  the  chji*e 
}KU'k4i  of  the  Aniboyna  islands  remained  the  property  of  the  Dutch 
Government.  The  original  Moluccas  or  Clove  Islands  now  produce  no 
cloves  at  alb 

Tlie  ent^^^rprise  of  PoivTe.  the  French  governor  of  Mauritius  and 
Bourbon,  so  far  eluded  the  \agilance  of  the  Dutch,  tliat  both  clove  anrl 
nutmeg-trees  were  introduced  int<D  th<jse  islands  in  the  year  1770 J 
The  clove-tree  waB  carried  tlience  to  Cayenne  in  1793,  and  to  iianzil>ar 
ttlxiut  the  end  of  the  century. 

Crawfurtb*  in  an  excellent  article  of  which  we  have  made  free 
use,  aptly  remarks  that  it  is  tlifficidt  to  understand  how  the  clove 
Brst  came  to  the  notice  of  foreign  nations,  considering  the  well- 
ascertained  fact  that  it  ha.s  never  been  used  as  a  condiment  or  in  any 
other  way  by  the  inliabiti\nts  of  the  islands  of  which  it  is  a  native. 
Wc  may  observe  however  that  there  were  some  singidar  supersti- 
tion's among  the  Lslanders  witli  regard  to  the  so-called  lioi/id  Clove 
(p.  287).  a  tree  of  which  on  the  island  of  Makiyan  was  long  supposed 
%K)  be  unique. 

Collection — The  Jlmver-buds  of  the  clove-tree  when  young  are 
early  white,  but  afterwards  become  green  and  hustl}^  bright  red,  when 
■-ey  must  at  once  be  gathered.  This  in  Zanzibar  is  done  by  hand  ; 
Ii  clove  m  picked  singly,  a  nioveable  stage  the  heigfit  of  the  tree 
eing  used  to  enable  the  labourers  to  reach  the  upper  branches.  The 
are  then  simply  dried  in  the  sun,  by  which  they  acquire  the 
iar  dark  Ijrown  tint  of  the  conuuereial  article.  The  gatltering 
es  place  twice  a  year;  in  the  Moluccas  where  the  bar^'cst  occurs  in 
une  and  December,  the  cloves  are  partly  gathered  by  hand,  and  partly 
?aten  ofi'  tlie  tree  by  bandjoos  on  to  cloths  spread  beneath.  The 
:inual  jaeld  of  a  good  tree  m  about  4i  pounds,  but  sometimes  reaches 
uble  that  quantity. 

Description — Cloves  are  alnnit  W  ^^^  ^^^  ^^i^^  i^  length,  and  con.sist 
f  a  long  cylindrical  calyx  <Jividing  al.Kjve  into  4  pointed  spreading  sepals 
hich  surround  4  petals,  closely  iml>ricated  as  a  globular  bud  about  ,% 
f  an  inch  in  tliameter. 

The  petals  which  are  <jf  lighter  colour  than  the  rest  of  the  drug  and 
-juiewhat  traiLslueent  from  numerous  oil -cells,  spring  from  the  base  of 
4-sided  epigynous  disc,  the  anglers  of  which  are  tlirected  towards  the 
il>es  of  the  calyx.  The  stamens  whicli  are  vorj^  numerous,  are  inserted 
,  the  Imse  of  the  petals  and  are  arched  over  the  style.  The  latter 
hich  b  short  and  subulate,  rinses  from  a  depression  in  the  centre  of  the 
Immefliately  below  it  and  luiiteil  with  the  upper  portion  of  the 
Jyx  is  the  ovary^  which  is  2-eelleil  and  contains  many  ovides.  Hie 
lower  end  of  the  calyx  (kypantJmirn)  has  a  compressed  form ;  it  is  solid 


*  TfiMsicr*  Stir  VimjKtrMion  du  Qirojiirr 


— Oh/itrrathn^    «*r    la    physhiue^    Paris, 
Jaillct,  1779. 

'  Dktionanf  qf  tht>  Indian  hlmltin^  185^, 
article  Clovt. 
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but  has  ita  internal  tissue  far  more  porous  than  the  walk.  The  whole 
calyx  is  of  a  deep  rich  lirowu,  has  a  dull  wrhikled  surface,  a  dense 
fleshy  texture,  and  abounAs  in  essential  oil  which  exudes  on  simple 
proasure  with  the  nail.  Cloves  have  an  agreeable  spicy  odour,  and  a 
strong  biting  aromatic  taste. 

The  varieties  of  cloves  occurring  in  commerce  do  not  exhibit  any 
structural  diflerences.  Inferior  kinds  are  distinguished  by  being  less 
plump,  less  bright  in  tint,  and  less  rich  in  essential  oil  In  London 
price-currents,  cloves  are  enumerated  in  the  order  of  value  thus : 
Penang,  Bencoolen,  Amboyna,  Zanzibar.  I 

Microscopic  Structure — A  transverse  section  of  the  lower  part  of 
a  clove  shows  a  dark  rhomboid  zone,  the  tissue  on  either  side  of  whidi 
is  of  a  lighter  hue.  The  outer  layer  beneath  the  epidermis  exhibits  a 
large  number  of  oil-cells,  frequently  as  much  as  300  mkm,  in  diameter. 
About  200  oibcells  may  be  counted  in  one  transverse  section,  so  that 
the  large  amount  of  essential  oil  in  the  drug  is  well  shown  by  ife 
microscopic  characters.  The  above-inentioned  zone  is  chieHy  made  up 
of  about  30  fibro- vascular  bundles,  another  stronger  bundle  traversing 
the  centre  of  the  clove*  The  fibro-vascular  bimdles,  as  well  as  the  tissue 
bordenng  the  oil-cells,  assume  a  greenish  black  liue  by  alcoholic  per- 
chloride  of  iron.  Oibcells  are  also  largely  distributed  in  the  leaves, 
petals  and  even  the  stamens  of  Eugenia. 

Chemical  Composition — ^Few  plants  possess  any  organ  so  rich  in 
essential  oil  as  the  drug  mider  consideration.  The  oil  known  in  phar- 
macy as  Olemn  Caryophjlli,  which  is  the  important  constituent  of  ; 
cloves,  is  obtainable  to  tlie  extent  of  1 6  to  20  per  cent  But  to  extract 
the  whole,  the  distillation  must  be  long  continued,  the  water  being 
retuiTxed  to  the  same  ruaterial. 

The  oil  is  a  colourless  or  yellowish  liquid  with  a  powerful  odour 
and  taste  of  cloves,  sp.  gr.  1  046  to  1  058.  It  is  a  mixtiu^e  of  a  hydro- 
carboD,  and  an  oxygenated  oil  called  Eitgaioly  in  variable  proportions. 
The  former  which  is  tenjied  light  oil  of  cloves  and  comes  over  in  the 
first  perifxl  of  the  distillation,  has  the  composition  C*^*H-*,  a  sp.  gr.  of 
001 8  and  boils  at  251*'  C.  It  deviates  the  plane  of  polarization  slightly 
to  the  left,  and  is  not  coloured  on  addition  of  ferric  chloride  ;  it  is  of  a 
rather  terehinthinaceous  odour. 

Eugenol,  sometimes  called  Eugenic  Acid,  has  a  sp.  gr.  of  1'087  at 
0"*  C,  and  possesses  the  full  taste  and  smell  of  cloves.  Its  boiling 
point  is  247°'5.  With  alkalis,  especially  ammonia  and  baryta,  it  yields 
crystallizable  salts.  Eugenol  may  therefore  be  prepared  by  submitting 
the  crude  oil  of  cloves  to  distillation  with  caustic  soda ;  the  '*  light 
oil  *'  distils  then,  the  eugenol,  being  now  combined  with  sodium, 
remains  in  the  still.  It  Avill  be  obtained  on  addition  of  an  acid  and  again 
distilling.  Eugenol  is  devoid  of  rotatory  power,  whence  the  crude  oil 
of  cloves,  of  which  eugenol  is  by  far  the  prevailing  constituent,  is 
optically  almost  inactive.     The  constitution  of  eugenol  is  given  by  tJie 

formula  (J^W  \  liH 

iCH.CH.CH' 

also  been  met  with  in  the  fruits  of  Pimenta  officinalis  (see  next 
article),   in   the  Bay  leaves,  in  Canella  bark  (see  page   75),  in  the 
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res  and  flower  buds  of  Cinnamomiim  zeilanicum  and  in  Brazilian 
dove-bark  {Dicypelliiirn  caryophyllattf-iti  Noes). 

Eugenol  can  be  converted  into  VaniUin  (see  Fnictus  VanilLi^). 
The  water  distilled  from  cloves  is  stated  to  contain,  in  addition  to 
I  the  easential  oil,  another  body,  Eugenin,  which  sometimes  separates 
lafter  a  while  in  the  form  of  tasteless,  crystalline  laminae,  having  the 
9;me  compoijiition  as  eugenol^     We  have  never  met  with  it. 

According  to  Sclieuch  (1863),  oil  of  cloves  also  (sometimes)  con* 

^ tains  a  little  Saliajlic  acid,  C"H^  !  rv  u^tt  which  may  be  removed  by 

shaking  the  oil  with  a  solution  of  carbonate  of  ammoniuiD. 

Caryophyllin,  C-^H*-0,  is  a  neutral,  tasteless,  inodorous  substance, 

crystallizmg  in  nee<ile-shaped  prisms.     We  have  obtained  it  in  small 

ijuantity,  by  treating  with  boiling  ether  clnves,  which  we  had  pre- 
^Lviously  deprived  of  most  of  their  essential  oil  liy  small  f|uaiitities 
^Pof  alcohol     K  Mylius  (1873)  obtained  from  it  by  nitric  acid,  crystals 

of  CaryophyUhiic  Acid,  C'^H^O^ 

ICarmvMlic  Acid  obtained  in  colourless  crystals,  C^^H-^0^*^,  in 
1851  by  ifuspratt  and  Uanson  after  digesting  an  aqueous  extract  of 
doves  mth  nitric  acid,  is  a  product  of  this  treatment  and  not  a  natural 
constituent  of  cloves. 

Cloves  contain  a  considerable  proportion  of  gum  ;  also  a  tannic  acid 
not  yet  particularly  examined. 

^1  Production  and  Commerce^ — Of  late  years  the  principal  locahty 
^■for  the  production  of  cloves  has  bet-n  the  islands  of  Zanzibar  and  Pemba 
^B  on  the  eaat  coast  of  Africa,  which  until  very  recently  were  capable  of 
^m  producing  a  loaximuin  crop  of  10^  millions  of  pounds  in  a  single 
^1  season,  (Jn  the  15th  April  187i2,  Zanzibar  W£us  visited  by  a  hurricane 
H  of  extraordinary  violence,  by  which  about  five-sixths  of  the  clove-trees 
^'  in  the  island  were  destroyed ;  and  although  the  plantations  are  being 
renewed,  many  yeai's  luust  elap.se  before  the  crop  can  resume  its  former 

•  importance.  Femba,  which  is  distant  from  Zanzibar  25  miles,  and  pro- 
duced about  half  as  much  of  the  spice  as  that  island,  di<l  not 
appreciably  sutler  from  the  storm. 

The  crop  on  these  islands  fluctuates,  a  good  year  alteiT^ating  with  a 
Wl  one.  This  Is  partly  shown  in  the  imports  uf  Bombay,  the  great 
Ukart  of  Zanzibar  produce,  which  have  been  as  follows : — 


186970 
45,642  cwt. 


187071 
2l,S)ttScwt. 


187172 
43,891  €wt. 


187273 
25,183  ti^*-!. 


^  The  quantity  of  cloves  shipped  from  Bombay  to  the  United 
Kingdom  ia  comparatively  small,  being  in  1871-72,  3279  cwt.;  in 
1872-73.  3271  cwt. 

The  imports  of  cloves  to  the  United  Kingdom  are  from  one  million 

I%o  four  million  pounds  annually, 
Clovas  are  also  largely  shipped  direct  from  Zanzibar  to  the  United 
States  and  Hamburg.  A  small  amount  is  taken  in  native  veasels  to 
ihe  Red  Sea  ports ;  these  are  packed  in  raw  hides.  Those  for  the 
European  and  American  markets  are  shipped  in  mat  bags  made  of  split 
cocoa-nut  leaf. 

The  clove  trade  of  the  Moluccas  has  been  for  many  years  in  the 

'  Gmdin,  ChemUtry,  xiv.  (ISM)  201. 
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hands  of  t\m  Dutcli  Government,  which,  by  its  restrictive  policy. 
assumed  practically  the  position  of  gi'owers,  disposing  of  their  produce 
through  the  Netherlands  TrmUng  Company  at  auctions  hoM  in  Holland 
twice,  a  year.  This  system  having  lieeTi  abolished  in  l?s72,  has  proved 
disastrous  to  the  trade  it  wa^s  tlesigned  t^i  protect,  and  to  such  a 
degree  that  the  produce  of  cloves  in  the  Mohiccas  is  but  a  tenth  of 
what  it  was  in  the  early  dayj^  of  their  intercourse  with  Europe.  Tlie 
crop  of  the  four  islands,  Ambojiia,  Haruku,  Saparua,  and  Nusalaut, 
the  only  Moluccas  in  which  the  tree  i**  cultivated,  was  reckoned  in 
18r>4as  510,fJ121b, 

The  export  of  cloves  from  Java  in  1871  was  1307  peculs^ 
(lS6,22(Ub.),  The  French  island  of  Reunion  which  from  1825  to 
1849  used  to  produce  annually  as  much  as  HQOjOOO  kilogrammes 
(1,704.571  Ik),  now  yields  almost  none,  owing  chiefly  to  the  frequent 
hurricanes. 

Uses — ^As  a  remedy,  cloven  are  unimportant,  though  in  the  form  of 
infusion  or  distilled  water  they  are  usefid  in  combination  with  other 
medicines.  The  essential  oil  which  sometimes  relieves  toothache  is 
a  frequent  ingredient  of  pill-masaes.  The  chief  cons^imption  of 
clov^es  is  as  a  culinary  spice. 

Substitutes — 1.  Chm  SkiMs — FeditcfMrd  Stipite^  Caryopkylli/m' 
French  Grilfes  de  ffiro//*?,  in  (lernian  NclkenMiefe,  \Vf*ri^  an  article  of 
import  into  Europe  during  the  middle  ages,  when  they  were  chiefly « 
known  by  their  low  Latin  name  of  Justi,  or  the  Italian   basUii'mii 
Thus  under  the  statutes  of  Fisa,"^  A,D.  1305,  duty  was  levied  not  only 
on  cloves  (fffurj/aU),  hut  also  on  Folia  etfusti  gtirofalormn.      Pego- 
lotti^  a  little  later  names  both  as  being  articles  of  trade  at  Constantinople, 
(love   Leaves  are   enirmeratefl*   as  an  iuiport  into  Palestme  in  the 
12th  century;  they  are  also  n^entioned  in  a  list  of  the   drugs   sold 
at  Frankfort*  about  the  year  1450;   we   are   not   aware    that    tliey  ' 
are  used  in  modern  times. 

As  to  Ulove  Stalks,  they  are  still  a  consideralile  object  of  tra«K 
especially  from  Zanzibar,  where  they  are  called  by  tb*'  natives  Vihuhi^u 
They  taHt4^'  tolerably  aromatic,  and  yield  4  to  04  per  e^nt  of  volatilt! 
levogyre  oil ;  tln^y  are  used  f<ir  a*lul titrating  the  Gronntl  Clmrs  sold  by 
grocers.  Such  an  aduiixture  may  be  detected  by  the  microsLxipc, 
especially  if  the  powder  after  treatment  with  potash  be  examine<l  in 
glycerin.  If  clove  stalks  have  been  gTOund,  thick-walled  or  stone- 
celLs  will  l>e  foimd  in  the  powder;  such  cells  do  not  occur  in  clovesi  I 
Powdered  allspice  is  also  an  a<lulterant  of  powdered  cloves;  it  also 
contains  stonp-e<^lls,  but  in  a<lditirm  niuneroiLs  starch-granuleii  which 
are  entirely  wanting  in  cloves. 

2.  Mother  ChweSy  Aitthopht/Ui — are  the  fruifa  of  the  clove*tree, 
and  are  ovatt^-olilong  Ijerrios  about  an  inch  in  length  and  much  Ic^  rich 
in  essential  oil  than  cloves.  Though  occasionally  seen  in  the  London 
flrug  saJes  in  some  quantity,  they  are  not  an  article  of  regular  import.* 


'  Cimmtar  ItefKtrtA,  Aug.  1873,   952, 

'  Bofiaitii*   Siahtti  iitediti    *kUa    athk  di 

Piga  dal   mi   al   asm   aecoh^   iii.    (1857) 

10& 


'  Ihenell  des  flistoneftJi  d^  Oroiaadn* 
Lois,  iu  (1843)  173. 

» Fluckiger,i>*<?  Frankfurter  LUU^  Hillm 
1873.  11.  38. 

*  We  find  in  the  fortnigbtly  pric*  cm^ 
rent  of  a  London  dnig-liroker  umler  «lftto 
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As  they  contain  very  large  starch-granules,  their  presence  as  an  adul- 
teration of  ground  cloves  would  be  revealed  by  the  microscope. 

3.  Royal  Cloves — Under  this  name  or  CmyophyUum  regium,  a 
curious  monstrosity  of  the  clove  was  formerly  held  in  the  highest 
reputation,  on  account  of  its  rarity  and  the  strange  stories  told  respect- 
ing it/  Specimens  in  our  possession  show  it  to  be  a  very  small  clove, 
distinguished  by  an  abnormal  number  of  sepals  and  large  bracts  at  the 
base  of  the  calyx-tube,  the  corolla  and  internal  organs  being  imperfectly 
developed. 

FRUCTUS    PIMENTiE. 

Semen  Amomi;  Pimento,  AlUpiee,  Jamaica  Pepper ;  F.  Poivre  de  la 
Jamaique,  Piment  dea  Anglais,  Toute-^pice  ;  G.  Nelkenpfeffer, 
Ndkenkopfe,  NetLgewii/rz. 

Botanical  Origin — Pvmenta  ojfficinalis  Lindley '^^  (MyHus  Pimenta 
L.,  Eugema  Plmevta  DC),  a  beautiful  evergreen  tree,  growing  to  about 
30  feet  in  height,  with  a  trunk  2  feet  in  circumference,  common 
throughout  the  West  India  Islands.  In  Jamaica,  it  prefers  limestone 
hills  near  the  sea,  and  is  especially  plentiful  on  the  north  side  of  the 
island. 

History — The  high  value  placed  on  the  spices  of  India  sufficiently 
explains  the  interest  with  which  aromatic  and  pungent  plants  were 
J^garded  by  the  early  explorers  of  the  New  World ;  while  the  eager 
^lesire  to  obtain  these  lucrative  commodities  is  shown  by  the  names 
-f^epj)er,  Cinnamon,  Balsam,  Melegueta,  Amomum,  bestowed  on  pro- 
ductions totally  distinct  from  those  originally  so  designated. 

Among  the  spices  thus  brought  to  the  notice  of  Europe  were  the 
little  dry  berries  of  certain  trees  of  the  m^^tle  tribe,  which  had  soino 
Resemblance  in  shape  and  flavour  to  peppercorns,  and  hence  were 
'^a.med  Pimienta?  corrupted  to  Pimenta  or  Pimento,  It  was  doubt- 
■e.ss  a  drug  of  this  kind,  if  not  our  veritable  allspice,  that  was  given  to 
\^lu.sius  in  1 601  by  Garret,  a  druggist  of  London,  r:nd  described  and 
J^gured  by  the  former  in  his  Liber  Exoticorum^  A  few  years  later  it 
^^Kigan  to  be  imported  into  England,  being,  a.s  Parkinson*  says, 
*  <Jt)truded  for  Amomum "  (Round  Cardamom),  so  that  "  some  more 
^^dacious  than  wise  .  .  .  put  it  in  their  compositions  instead  of  the 
J^ight."  Francesco  Redi  mentioned  the  fruits  as  Pimienta  de  Ckajxt; 
^::^iapas,  now  the  south-eastern  department  of  Mexico,  bordering 
^xiatemala.  Redi  states  that  the  spice  was  also  called  Pimienta  de 
^avasco  from   the   adjoining   department   of   Tabasco.     According  to 

"^ov.  27,  1873,  the  announcement  of  the  Valniont  de  Bomare,  Z)/c/.  (THist.  Nat.  iii. 

^le  of  1,()50  bags  of  Mother  Cloves  at  2ii.  (1775)  70. 

^  3//.  per  lb.,  besides  4,200  packages  of  ^  Fig.    in    Bentley  and  Trimen,    ^fe<i, 

Move  Stalks  at  ^l  to  4d.  per  lb.  PlanJs,  part  20  (1877). 

1  Rnmphius  in  his  letter  from  Amboina,  ^  Pimienta,  the  i^anish  for  pepper,   is 

^^t.  20,  1696,  to  Dr.  Schrock,  in  Ephe-  derived  from  ;?///7nf7i<?/m,  a  general  name  in 

^ridM   Acad.    Ccbs.   Leopold.   Decur.   iii.  mediaeval   Latin  for  spiceri/. — MalayueUa 

)^rankfurt  and  Leipzig.  1700.  p.  308,  with  (see  article  (^rana  Paradisi)  is  also  a  name 

figure. — Also  Rumphius,   Herb.  Amh.   ii.  which  has  been  transferred  by  the  Spaniards 

(1742)   11.    tab.    2. — See    also    Hasskarl,  and  Portuguese  to  the  drug  under  notice. 
Heu^r  Schliissel  zu  Bumph'e  Herb.  Amb.,  *  Lib.  i.  c.  17. 

Halle,    1866  ;  Berg,  Lm^uxa,   1864.    137  ;  ^  Tkeatrum  Botanicum  (1640)  1667. 
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Sloane^  (1691)  it  was  commonly  sold  by  druggists  for  Carpo- 
balaamum.  Ray  (1693)  distinguished  the  spice  as  a  production  of 
Jamaica  imder  the  name  of  Sweet-scented  Jamaica  Pepper  or  Allspice, 
and  states  it  to  be  abundantly  imported  into  England,  and  in  frequent 
use  as  a  condiment,  though  not  employed  in  medicine.  The  spice  had 
a  place  in  the  London  PharmacopcEia  as  early  as  1721. 

The  consumption  of  Pimento  has  been  enormous.  In  the  year 
1804-5,  the  quantity  shipped  from  the  British  West  Indies  was 
2,257,000  lb.,  producing  on  import  duty  a  net  revenue  of  £38,063.* 

Production  and  Commerce — The  spice  found  in  commerce  is 
furnished  wholly  by  the  island  of  Jamaica.  A  plantation,  there  called 
a  Pimento  walk,  is  a  piece  of  natural  woodland  stocked  with  the  trees, 
which  require  but  little  attention.  The  flowers  appear  in  June,  July, 
and  August,  and  are  quickly  succeeded  by  the  berries,  which  are 
gathered  when  of  full  size  but  still  unripe.  This  is  performed  by 
breaking  off  the  small  twigs  bearing  the  bunches.  These  are  then 
spread  out,  and  exposed  to  the  sun  and  air  for  some  days,  after  which 
the  stalks  are  removed,  and  the  berries  are  fit  for  being  packed. 

By  an  oflScial  document  ^  it  appears  that,  in  the  year  18/1,  the  amount 
of  land  in  Jamaica  cropped  with  pimento  was  7,178  acres.  In  that  year 
the  island  exported  of  the  spice  6,857,838  lb.,  value  £28,574.  Of  this 
quantity  Great  Britain  took  4,287,551  lb.,  and  the  United  States 
2,266,950  lb.  In  1875  the  export  was  57,500  cwts.,  valued  at  £40,250, 
of  which  10,894  cwts.  only  went  to  the  United  States. 

Description — Allspice  is  a  small,  dry  globular  berry,  rather  variable 
in  size,  measuring  -f^  to  less  than  xV  oi  an  inch  in  diameter.  It  i« 
crowTied  by  a  short  style,  seated  in  a  depression,  and  surrounded  by  4 
short  thick  sepals  ;  generally  however  the  latter  have  been  rubbed  off, 
a  scar-like  raised  ring  marking  their  former  position.  The  berry  has 
a  woody  shell  or  pericarp,  easily  cut,  of  a  dark  ferruginous  brown,  and 
rugose  by  reason  of  minute  tubercles  filled  with  essential  oil.  It  is  two- 
celled,  each  cell  containing  a  single,  renif orm,  exalbuminous  seed,  having 
a  large  spirally  curved  embryo.  The  seed  is  aromatic,  but  less  so 
than  the  pericarp. 

Allspice  has  an  agreeable,  pungent,  spicy  flavour,  much  resembling 
that  of  cloves. 

Microscopic  Structure — The  outer  layer  of  the  pericarp,  imme<l- 
lately  beneath  the  epidermis,  contains  numerous  large  cells  filled  with 
essential  oil.  The  parenchyme  further  exhibits  thick -walled  cells  loadeil 
with  resin,  and  smaller  cells  enclosing  crystals  of  oxalate  of  calcium. 
The  whole  tissue  is  traversed  by  small  hbro- vascular  bundles.  The  seeds 
are  also  provided  with  a  small  number  of  oil-cells,  and  contain  starch 
granules. 

Chemical  Composition — The  composition  of  pimento  resembles  in 
many  points  that  of  cloves.  The  berries  yield  to  the  extent  of  3  to  41 
per  cent,  a  volatile  oil,  sp.  gr.  1037  (Gladstone),  having  the  character 
istic  taste  and  odour  of  the  spice,  and  known  in  the  shops  as  Oltuvi 

*  Description  of  the  Pimiftita  or  Jamaica        quoted  in  Young's    West-India  Commtm- 
Pepper-tree.— Phil.  Trans,  xvii.  No.  191.  place  Book,  1807.  79. 

^Parliamentary   Return,    March    1805,  '  Blue  Book  for  Jamaica,  printad  1871 
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^mentw.     We  have  fniinfl  it  to  deviate  tiie  ray  of  polarized  light  2^*  to 
the  left,  when  exaiuinecj  in  a  coluinn  of  50  iiiia. 

Oescr  (18G4),  whose  experiments  have  been  coaiirnied  by  Gladstone 
(1872),  has  shown  that  oil  of  pimento  has  suhstaiifcially  the  same 
composition  as  oil  of  cloves  ;  salicylic  acid  has  ni>t  l>een  fuimd.  Pimento 
is  rich  io  tannin,  striking  with  a  persalt  of  iron  an  inky  black.  Its 
decoction  is  coloured  deep  l>lne  by  i  online,  si  lowing  the  presence  of 
starch,  Dragendortf  (1S71)  pointt*d  out  the  existence  in  allspice  of  an 
extremely  small  quantity  of  an  alkaloid,  having  soniewliafc  the  odour  of 
ooniine. 

Uses — Employed  as  an  aromatic  clove ;  a  distilled  water  (Aqua 
Pimento)  is  frequently  presci'ibed.  The  chief  use  of  pimento  is  as  a 
culinary  spice. 

Substitute — The  Mexican  spice  called  Phnienta  de  TaJjiisco  (Piment 
Vabiujo  GuiboiH't)  is  somewhat  larger  am]  less  aromatic  than  Jamaica 
lllspice.  Analogous  products  are  artbnletl  l>y  Ptmenta  ucriH  Wight  * 
'3f}/rcia  acriti  DC,  Amotnis  acri^  Berg),  the  Baif-berrf/  tree,  ami  P. 
^iin^nto  Griseb,  The  oil  of  bay-b^:^rry  consists  of  eugenol  andahydro- 
irlxjn,  passibly  identical  with  the '*  light  oil  of  cluvei*  **  (p.  284),  hut 
Present  ill  a  larger  amount.  Bay  rum,  much  used  in  the  United 
states  by  the  perfumers,  m  an  alcoholic  tincture  flavoured  witli  oil  of 
f-berry. 

GRANATE^. 


CORTEX  GRANATI  FRUCTUS. 

Cortex  Grunafi ;    Pomef/ranate  Peel;    F,  Eeorce  de  Grenadts; 
G.  Granutschalm. 

Botanical  Origin^Pmiica  Granatum  L.,  a  shi-ub  or  low  tree,  with 

^tiiaU  deciduous  foliage  and  handsome  scarlet  flowers.  It  is  indigenous 
^"^  North-western  India,  and  the  counties  south  and  south-west  of  the 
^^^.Hpian  to  the  Pei>%ian  Gulf  and  Palestine,  and  grows  wild  in  the  hills  of 

*Veiitern  Sijidh  in  elevations  of  4000  feet,  in  Balutchistan  to  GOOO  feet, 
^^  in  the  ea.st  Hank  of  Soliman  range.  The  trunk  is  sliort,  rarcdy  ovt-r 
^^  feet  high,  Tlie  tree  has  long  been  cultivated,  and  is  now  found 
j'*'>roughout  the  warm  parts  of  Europe,  and  in  the  subtropical  regioas  of 

^ith  hemispheres. 

History — The  pomegranate  ha*s  been  highly  prized  by  mankind 
^**om  the  remotest  antiquity,  as  is  shown  by  the  references  to  i^t  in  tlie 
^ripture^/  and  by  tlie  numerous  representations  of  the  fruit  in  the 
Nrulptures  of  Persepolin  and  As^syria,^  and  on  the  ancient  monuments  of 
ICgypt*  It  was  probably  introd'uccd  into  the  south  of  Italy  by  Greek 
Colonists,  and  is  named  as  a  common  fruit-tree  by  Poreiua  Cato  *  in  the 
•ird  century  B.c.     Tlie  peel  of  the  fruit  was  recognized  as  medicinal 


*  PipircMl  in  Bcntley  ami  Trimen,  part 
20. — Th<  fmit  of  tbi»  «i)eciea  is  eaailj  dia- 
Ungnislied,  bciiig  crowi»ed  by  5-c&lyx 
lobes. 

J  Kro«iu»  xxsliu  33,  34;  Nu-ntfatrs  xx.  2; 
!}(%U,  viii  8  J  Cant.  iv.  13  ;  viii.  % 


^  Layai-d,  Xineveh  and  its  MemainSf  ed  5, 
ii.  (1S40)  '2m, 

*  W Ukiason, Ancient  St/yptianSf  IL  (1S37) 
142. 

*  Niaard*»  edition,  Paris,  1877,  capp.  7. 
127.  133. 
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by  the  ancients,  and  among  the  Romans  was  in  common  use  for  tanning ' 
leather/  as  it  still  is  in  Tunis. 

Description — Tho  fruit  of  the  pomegranate  tree  is  a  spherical,! 
somewhat  flattened  and  obscurely  six-sided  berry,  the  size  of  a  coinmoiij 
orange  an*l  often  much  larger^  crowned  by  the  thick,  tubular,  5-  tol 
0-toothed  calyx.  It  ban  a  smooth,  hard,  coriaceous  skin»  which  when  thol 
fruit  is  ripe,  is  of  a  brownish  yeOow  tint,  often  finely  shaded  with  red  1 
Membranous  disHcpinients,  about  G  in  nuuiber  meeting  in  the  axis  of  the 
fruit,  divide  the  upper  and  larger  portion  into  e«pml  cells.  Below  these 
a  confused  conical  diaphragm  separates  the  lower  and  smaller  half, 
which  in  lis  turn  is  di\ided  into  4  or  5  irrcgidar  cells.  Eaclx  cell  is  tilled  ^ 
with  a  large  ninuber  of  grains,  crowded  on  thick  spongy  placentfe,  whichH 
in  the  upper  cells  are  parietal  but  in  the  lower  ai>iM?ar  to  be  central. 
The  grains  J  which  are  about  h  an  inch  in  length,  are  oblong  or  olni'unicid 
and  uiany-sidLMi,  and  consist  of  a  thin  transparent  vesicle  contaiJiing  i 
acid,  saccharine,  red,  juicy  pulp,  surrounding  an  elongateil  aug 
seed. 

The   only  part  of   the   fruit   used  medicinally  is  the  peel,  C<^7ie 
Gmnufi  of  the  druggists,  wliich  in  the  fresh  state  Is  leathery.     WTiei 
dry  a.s  imported,  it  is  in  irregidar,  more  or  less  concave  fragments,  some 
of  which  have  the  toothed,  tul*ular  cal^'x  still  enelosing  the  stamens  aiitl^ 
style.     It   is  A  to  Vo  of  an  inch   thick,  easily  breaking  with  a  short 
corky  fracture  ;  externally  it  is  rather  rough,  of  a  yellowish  browTi  or 
reddish  colour.     Internally  it  is  more  or  less   bro^vTi  or  yellow,  and 
honey-condjed  with  depressions  left  by  the  seeds.     It  hfts  hardly  anyj 
odour,  but  has  a  strongly  astringent  taste. 

Microscopic  StructLire — The  middle  layer  of  the  peel  consists  of  I 
large  thin- walled  and  elongat*jd,  sometimes  even  branched  cells,  among] 
which  occur  thick-walled  cells  and  tibro- vascular  bun^Ues.  Both  thdl 
outer  and  the  inner  surfaee  are  made  up  of  smaller,  nearly  cubic  and] 
densely  packed  cells.  Small  starch  granules  occur  sparingly  throughouk] 
the  tissue,  as  well  as  crystiils  of  oxalate  of  calcium. 

Chemical  Composition — The  chief  constituent  is  tannin,  which  in] 
an  aqueous  infusion  of  the  dried  peel  produces  with  perchloride  of  ifonj 
an  abundant  dark  Idue  precipitate.     The  pee!  also  contains  sugar  and  i 
little  guui.     Dried  at  lOO**  C.  ajid  incinerated,  it  yielded  us  5*9  pet 
cent,  of  ash. 

Uses — Pomegranate   peel  is  an  excellent  astringent,  now  alrac 
obsolete  in  British  medicine.      Waring^  asserts  that  when  combine 
witli  opiuui  and  an  aromatic,  as  cloves,  it  is  a  most  useful  remc-^ly  ii 
the  chronic  dysentery  of  tlte  natives  of  India,  as  well  as  in  diarrhu?a— 


CORTEX    GRANATI    RADICIS. 

Pomegranate-root  Bark;  F.  Ecorce  de  niclne  ile  Grmiulier; 
Q.  Granaixvui^zelrhule. 

Botanical  Origin —  xmica  Granatum  L.,  see  page  289. 

History — In  addition  to  the  particulars  regarding  the  pomegramU"' 

•  See  also  Hehn»  KHltujpJlanz^n,  Berlin,  »  Pharm,  o/Jmlia,  ISOS.  9X  441. 

1877.  20e, 
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given  !n  the  precoding  article,  the  following  which  concern  the 
Img  under  notice  may  be  stated. 

A  decoction  of  the  root  of  the  pome^^ranate  was  recommended  hy 
^^elsus/  Dioscorides,^  and  Pliny  ^  for  the  expulsion  of  tape-worm  j  but 
\e  remedy  had  fallen  into  complete  oblivinn,  until  its  use  among  the 
lindus  attracted  the  notice  of  Buchanan*  at  Calcutta  about  the 
jre^ir  1H05.  This  physician  pointed  out  the  efficacy  of  the  root-hark, 
rliich  was  further  shown  by  Fleming  and  othei's.     Pomegranate  root 

known  to  have  been  long  used  for  a  similar  purpose  by  the 
Jhinese.^ 

Though  the  medicine  is  admitted  to  he  efficient,  and  is  employed 
rith  a<l vantage  in  India  where  it  is  easily  procured  both  genuine  and 
resh,  it  is  hardly  ever  administf-^red  m  England,  the  extract  of  male- 
fem  l>eing  generally  preferred;  but  it  has  a  place  in  several  continental 
pharmacopoeias. 

Description— The  bark  occurs  in  rather  tliin  quills  or  fragments,  3 
4  inches  long.  Their  outer  surface  is  yellowisli  grey,  sometimes 
marked  witlj  fine  longitudinal  striations  or  reticulated  wrinkles,  but 
aure  often  furrowed  by  bands  of  cork,  running  together  in  the 
thickest  pieces  into  broad  flat  couchoidal  scales.  The  inner  surface, 
rhich  is  smooth  or  marked  with  fine  striae  and  is  of  a  greyisli 
&llow,  has  often  strips  of  the  tough  whitish  wood  attached  to  it. 
The  bark  breaks  short  and  granular;  it  has  a  purely  astringent 
piaate,  but  scarcely  any  odour. 

Microscopic  Structure — On  a  transverse  section,  the  hber  is 
aeen  to  l*e  the  prevailing  pai-t  of  the  cortical  tissue.  The  former 
Iconsists  of  alti^mating  layers  of  two  kinds  of  cells — one  of  them  loaded 
1  with  tufted  crystals  of  oxalate  of  calcium,  the  other  tilled  with  starch 
[granules  and  tannic  matter.  The  liark  is  traversed  by  narrow 
[iuedullary  rays,  and  very  large  sclerenchymatous  cells  are  scattered 
[tlirough  the  liber.  Touched  with  a  dilute  solution  of  a  persalt  of 
Von,  the  bark  assumes  a  dark  blackish  blue  tint. 

Chemical  Composition — The  bark  contains,  iiccording  to  Wacken- 
oder  (1H24),  more  than  22  per  cent,  of  tannic  acid,  which  Rembold 
p867)  has  ascertained  to  consist  for  the  most  part  of  a  peculiar  variety 
lUed  Punico-ta7inic  Atyid^  C*^ff**0**;  when  boiled   with    dilute   sub 
luric  acid,  it  is  resolved  into  Mlagic  Acid,  C"irO*,  and  sugar.   Punico- 
ic  acid  is  accompanied  by  common  tannic  acid,  yielding,  by  means 
of  sfulphuric  acid,  gallic  acid,  which  appears  sometimes  to  pre-exist  in 
"ie    bark.      If   a   decoction   of  pomegranate  bark  is  precipitated  by 
^tate  of  lead,  and  the  lead  is  separated  from  the  filtered  liquid,  the 
I  tier  on  evaporation  yiekls  a  considerable  amount  of  mannite.     This 
probably  tlie  Pwnicin  or  Granatin  of  former  observers. 

The  t/enicide  power  is   due,  according  to  Tanret  (1878)  to  Pelle' 

eHne,  CH*'NO,  a  liquid  dextrog^TC  alkaloid,  boiling  at  180**  to  185°  C. 

can  he  obtained  colourless  by  evaporating  its  ethereal  solution  in  a 

[^uum,  but  in  the  open  air  becomes  yellow.     Pelletierine,  so  called  in 


*  Be  Medklna,  lib.  iv,  c.  17* 
»  Lib.  i.  c.   153. 

*  Lib,  jtxiii.  c.  60. 


*  Edinh,    Med.   and    Surg,   Joum.^   iii. 
(1807)  22 

•  DebeauXi  Pharmacic  d  Mai*  Mid,  det 
ChinoU,  1SG5.  7U. 
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honour  of  Pelletier,  is  readily  soluble  in  water,  alcohol  or  chloroform, 
and  has  a  somewhat  aromatic  odour.  Several  of  its  salts  ^are  crystal- 
lizable,  yet  extremely  hygroscopic  The  yield  of  the  root  bark  was 
about  i  per  cent,  of  the  jdkaloid,  or  about  2  per  cent,  of  crystallized 
sulphate  from  trees  grown  near  Troyes,  in  the  Champagne. 

Uses — A  decoction,  followed  by  a  purgative,  is  stated  by  Waring' 
and  others  to  be  most  eflScient  for  the  expulsion  of  the  tape-worm. 
The  fresh  bark  is  said  to  be  preferable  to  the  dried. 

Adulterations — The  commercial  drug  frequently  consists  partly 
or  entirely  of  the  bark  of  the  stem  or  branches,  characterized  oy  its 
less  abundant  cork-formation,  which  exhibits  longitudinal  bands  or 
ridges  of  light  brownish  cork,  but  not  conchoidal  exfoliations.  The 
middle  cortical  layer  is  somewhat  more  developed,  and  contains  in 
the  outer  cells  deposits  of  chlorophyll.  The  cambial  zone  is  not  dis- 
tinctly observable.  Such  bark  is  reputed  to  be  less  active  than 
that  of  the  root,  but  we  are  not  aware  that  the  fact  has  ever  been 
proved. 

The  bark  of  Buxius  sempervirens  and  of  Berberis  vulgaris  are 
somewhat  similar  to  the  drug  under  notice,  but  their  decoctions  are  not 
affected  by  salts  of  iron. 


CUCURBITACEJE. 

FRUCTUS     ECBALLII. 

Fructus  Elaterii;    Elaterium    Fruity    Squirting    Cucumber,   FiW 
Cucv/niber ;  F.  Conconibre  purgatif  ou  sauvage ;  G.  Springgurke, 

Botanical  Origin — Ecballium^  Elaterium  A.  Richard  (Momordiea 
Elaterium  L.),  a  coarse,  hispid,  fleshy,  decumbent  plant  without  ten- 
drils, having  a  thick  white  perennial  root.  It  is  common  throughout 
the  Mediterranean  region,  extending  eastward  as  far  as  Southern 
Russia  and  Persia,  and  westward  to  Portugal.  It  succeeds  well  in 
Central  Europe,  and  is  cultivated  to  a  small  extent  for  medicinal  nse 
at  Mitcham  and  Hitchin  in  England. 

History — Theophrastus  mentions  the  plant  under  notice  by  the 
name  of  S/zcuo?  aypioq.  It  is  also  particularly  noticed  by  Dioscorides, 
who  explicitly  describes  the  singular  process  for  making  elaterium 
{i\aTYipiov)j  which  was  almost  exactly  like  that  followed  at  the 
present  day. 

The  Wild  or  Squirting  Cucumber  was  well  known  and  cultivated 
in  gardens  in  England  as  early  as  the  middle  of  the  16th  century.' 

Description — The  fruit  is  ovoid-oblong,  nodding,  about  1 J  inch 
long,  hispid  from  numerous  short  fleshy  pricKles  terminating  in  white 
elongated  points.  It  is  attached  by  a  long  scabrous  peduncle,  is  fleshy 
and  green  while  young,  becoming  slightly  yellowish  when  mature;  itw 

^Indian  AnnaU   of  Med.   Science,   vi.        allusion  to  the  expulsion  of  the  ieedi:  oft«» 
(1859);  Pharmacopaaa  of  India,  1868.  93.  erroneously  written  iSerfta/itcm. 

>  KcbaUium  from  Ufi&Ww,   I  expel,   in  >  Turners  HerbaU,  1568,  pvi  i.  \^ 
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8*celle<l  and  coiatains  numeroiLs  oblong  seeds  lodgeil  In  a  very  bitter 
succulent  pulp.  Tlie  fruit  whon  ripe  separates  su<ldenly  from  t!ie 
fitaik,  and  at  the  same  moment  tlie  seed.s  and  juice  are  forcibly  expelled 
from  the  aperture  left  by  the  detached  peduncle.  This  interesting 
phenomenon  ^  is  due  to  the  process  of  exosmosis,  by  which  the  juice  of 
the  outer  part  of  the  fruit  gradually  passes  through  the  strong  contractile 
tissue  which  linei^  the  central  cavity,  luitil  the  pressure  becomes  so 
gi-eat  that  the  cell  gives  way  at  its  weakest  point  This  point  is  that 
at  which  the  peduncle  is  articulated  with  the  fruit ;  and  it  is  the 
sudden  and  powerful  contraction  of  the  elastic  tissue  when  relieved 
from  pressure  that  occasions  the  violent  expulsion  of  the  contents  of 
the  central  cavity. 

For  the  preparation  of  the  officinal  elaterium,  the  fruit  has  to  be 
employed  while  stili  somewhat  immature,  for  the  simple  reason  that  it 
wouJd  be  impossible  to  gather  it  so  as  to  retain  its  all-important  juice 
if  left  till  quite  ripe.  When  it  is  sliced  longitudinally  as  in  making 
elat-eriuuij  some  of  the  juice  is  expelled  by  virtue  of  the  endosmotic 
action  already  described,  as  can  easily  be  seen  on  examining  the  con- 
tracted lining  of  the  sliced  fruit. 

•       Pereira  ol^erves-  that  if  the  juice  of  a  fruit  is  received  on  a  plate  of 
glass,  it  is  seen  to  be  nearly  colourless  ami  transparent.      In  a  few 
minutes  however,  by  exposure  to  the  air,  it  liecomes  slightly  turbid,  and 
^Bmall  white  coagula  are  formed  in  it     By  slow  evaporation,  minute 
rhomboidal  crystals  make  their  appearance  :  these  are  ektierin. 

Hot,  di-y  weather  favours  the  development  of  the  actire  principle  of 
the  drug.^ 

Microscopic  Structure — ^The  middle  layer  of  the  fruit  is  built  up 
^f  large  somewhat  thick-walled  cells,  traversed  by  a  few  iibro- vascular 
E>iindJes.     The  former  abound  in  small  starch  grains,  and  also  c<5ntain 
"granule,s  of  albuminous  matter. 

Chemical  Composition — The  experiments  of  Clutterbuck  (1819) 
proved  that  the  active  properties  of  the  elaterium  plant  reside  chiefly, 
though  not  exclusively,  in  the  juice  that  surrounds  the  seeds  ;  and  it  is 
to  this  juice  and  to  the  medicinal  product  which  it  yields,  that  the 
attention  of  cheuilsts  has  been  hitherto  directed. 

The  juice  obtained  by  lightly  pressing  the  sliced  fruits  is  at  first 
greenish  and  slightly  turbid.  After  having  been  set  aside  a  few  hours, 
it  yields  a  deposit,  which  has  to  be  collected  on  calico,  rapidly  drained 
with  gentle  pressure  between  layers  of  bibulous  paper  and  porous  bricks, 
and  dried  in  a  warm  place.  The  substance  thus  obtained  is  i\i^ Ektteriunv 
of  pharmacy.*  Tlie  method  recommended  by  Clutterbuck^  involves  no 
preasxDg.  The  juice  of  the  sliced  fruit  is  saved,  and  the  pulp,  scooped 
out  by  the  thumb  of  the  operator,  is  thrown  on  a  sieve  and  slightly 
washed  with  pure  water*     From  these  liquors,  elaterium  is  depoaitei 


*  I  have  not  yet  seen  Yule's  paper  on  tlie 
dcbuiceiice  of  thia  fruit  in  the  Jourth  of 
AnriL  ond  Phffitiijloiftf,  1S77.  The  struc- 
ture rtf  the  testa  of  the  need  is  explainer! 
bv  FiokeU  in  the  Botauiscke  Zeitunff,  1876. 
774— F.  A.  F. 

2  M#m.  of  Mat .  3M/,  li,  (1853)  1745. 

»  Having  Iiii<l  to  procure  elaterium  fruita 


at  Mitclmm  in  the  very  fine  aummer  of 
iSfiS,  I  was  told  that  the  people  occupied 
in  slicing  the  fniita  hatl  never  Buffered  no 
severely  from  their  work  as  in  that  year. — 

*  There  IB  &gemi&otCucurhi(net<r  founded 
hy  Linn.Tiia,  also  called  ElaUrhim, 
^^LowL  MfjL  Hei^oiUor^,  xii.  (1820)  U 


294  CUCURBITACEiE. 

Elaterium  occurs  in  irregular  cake-like  fragments,  light,  friable,  and 
opaque ;  when  new,  of  a  bright  pale  green,  becoming  by  age  greyish  and 
exhibiting  minute  crystals  on  the  surface.  It  has  a  herbv  tea-like 
odour  and  a  very  bitter  taste.  The  produce  is  extremely  small :  240  lb. 
of  fruit  gathered  at  Mitcham,  10th  August  1868,  yielded  4|  ounces  of 
elaterium  -  0123  per  cent. 

Elaterium  consists,  according  to  Pereira,  of  Elaterin,  to  which  the 
activity  of  the  drug  is  due,  contaminated  with  green  colouring  matter, 
cellular  tissue,  and  starch,  together  with  a  little  of  the  residue  of  the 
bitter  liquor  from  which  these  substances  were  deposited.  Yet,  in  our 
opinion,  this  description  is  not  applicable  to  the  best  varieties  of  elater- 
ium. We  have  examined  elaterium  carefully  prepared  in  the  labora- 
tory of  Messrs.  Allen  and  Hanburys,  London,  and  a  fine  specimen 
imported  from  Malta.  Both  are  devoid  of  starch,  as  well  as  of  ceUuIar 
tissue,  but  were  seen  to  be  largely  made  up  of  crystals.  The  first 
sample  contained  12  per  cent,  of  water,  and  yielded  after  drying,  84 
per  cent,  of  ash. 

The  most  interesting  principle  of  elaterium  is  Elaterin,  C*H"0*, 
discovered  about  the  year  1831    by  Morries,  and  independently  by 
Hennell.     The  best  method  of  obtaining  it,  according  to  our  experience, 
is  to  exhaust  elaterium  with  chloroform.     From  this  solution,  a  white 
crystalline  deposit  of  elaterin  is  immediately  separated  by  addition  of 
ether.     It  should  be  washed  with  a  little  ether,  and  recrystallized  from 
chloroform.     We  have  thus  obtained  33*6  per  cent,  of  pure  elaterin 
from  the  above-mentioned  elaterium  of  London,  and  27*6  per  cent  from 
that  of  Malta.     Elaterin  crystallizes  in  hexagonal  scales  or  prisms ;  it 
has  an  extremely  bitter,  somewhat  acrid  taste.     It  is  readily  soluble  in 
boiling  alcohol,  amylic  alcohol,  bisulphide  of  carbon,  or  chloroform.  Its 
alcoholic  solutions  are  neutral  and  are  not  precipitated  by  tannin,  nor 
by  any  metallic  solution.     It  is  but  very  little  coloured  by  cold  concen- 
trated sulphuric  acid. 

Elaterin  is  the  drastic  principle  of  Ecballiuvi ;  if  to  its  boiling 
alcoholic  solution,  solid  caustic  potash  is  added,  the  liquid  thus  obtained 
is  stated  by  Buchheim  (1872)  to  be  no  longer  precipitablo  by  water. 
The  elaterin  is  then  in  fact  cx)nverted  into  an  acid  body,  w^hich  may  be 
separated  by  supersaturating  the  solution  with  a  mineral  acid.  Tbe 
principle  thus  ootained  has  been  f oimd  by  Buchheim  to  be  devoid  of 
drastic  power. 

The  fresh  juice  of  the  fruits  was  found  by  Kohler  (1869)  to  contwn 
95  per  cent,  of  water,  3  to  3*5  of  organic  and  1  to  16  of  inorganic  con- 
stituents. The  same  chemist  observed  that  the  percentage  of  elaterin 
gradually  diminished  as  the  season  advanced,  until  in  the  month  of 
September  he  was  unable  to  obtain  any  of  it  whatever. 

Walz  (1859)  found  in  the  juice  of  the  fruits  and  herb  of  EchaUivw, 
as  well  as  in  that  of  Cucnmis  PwphetariLm  L.,  a  second  crystallizaUe 
bitter  principle,  Proj)hetin,  and  the  amorphous  substances  EvUdlin  or 
Elatenc  Acid,  HydrO'elateinm,  and  Elateinde,  all  of  which  require 
further  examination.^  Prophetin  is  a  glucoside, — ^not  so  the  other 
principles.  The  four  together  constitute,  according  to  Walz,  8*7  per 
cent,  of  elaterium,  which  moreover  contains  about  the  same  percentage 
of  pectic  matter. 

^Gmeliu*8  Chemistry,  zvii.  (18C6)  335^7. 
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Uses — Squirting    cucniiibeTs    are    only   omployerl    for    nmking 

I  elateriuDi,  wliieli   is  a  very  powerful  hy<lragogiie  caihartia*  Elaterin 

I  w  not  entployetl  in  medknne,  liiit  seeing  how  umch  elat^^riuin  is  liable 

'  to  vary  from  climate  or  season,  it  might  probably  be  introduced  into 

use  with  advantajxe. 


FRUCTUS    COLOGYNTHIDIS. 

ftMoc^th,  Coloquintukt,  Bitter  Apple;  F.  Coloqainte;  G.  Coloqumthe. 

Botanical  Origin — Citridhis  Colocynthis  Schrader  (Cucwniw  Colo- 
\cipitJils  L,) — The  colocjTith  gourd  is  a  slender  scabrous  plant  with  a 
perennial  root,  nati^^e  of  warm  and  di-y  regions  m  the  Old  World,  over 
I  which  it  has  an  extensive  area. 

Commencing  eastwanl,  it  occui-s  in  almndance  in  the  arid  districts 
|of  the  Pnnjali  and  Sind,  in  sandy  places  on  the  Coromandel  coast,  in 
[Ceylon,  Persia  as  far  north  as  the  Caspian,  in  Arabia  (Aden),  Syria, 
land  in  some  of  the  Greek  islands.  It  in  found  in  iujmense  quantities 
[in  Upper  Egypt  and  Nubia,  spreading  itself  over  sand  hillocks  of  the 
[desert  after  each  rainy  season.  It  further  extends  throughout  North 
Erica  to  Morocco  and  Senegambia,  in  tlie  Cape  de  Verd  Islands,  and 
[)n  maritime  sands  in  the  south-east  of  Spain  and  Portugal.  Finally, 
It  is  said  to  have  been  collected  in  Japan. 

History — Colocjmth  was  familiar  to  the  Greek  and  Roman,  as  well 

to  the  Arabian  physicians;  it  also  occui^in  Susruta  ("Indravaniiu"); 

ind  if  we  may  judge  by  the  mention  of  it  in  an  Anglo-Saxon  herlial 

>f  the  11th  century,'^  was  not  then  unknown  in  Britain.     The  drug 

ras  collected  in  Spain  at  an  early  period,  as  is  evident  from  an  Arabic 

'calendar  of  a.d.  901.^ 

The  plant  has  been  long  cultivated  in  Cyprus,  and  its  fruit  is 
mentioned  in  the  14th  century  as  one  of  the  more  iuiportanfc  products 
of  the  island.*  Tragus  (15.') 2)  figured  the  plant,  and  statetl  that  the 
fruit  is  impori:ed  from  Alexandria. 

Description — The  colocj^ith  plant  bears  a  gourd  of  the  size  and 
lape  of  an  firange,  ha\^ng  a  smooth,  marhled-green  surface.     It  is 
^metimes    imported    simply  dried,  in   which  case  it  is  of  a  brown 
>lour ;  but  far  more  usnally  it  is  found  ui  the  market  peeled  with  a 
cnife  and  dried.     It  then  forms  light,  pithy,  nearly  white  balls,  wOuch 
insist  of  the  ilried  internal  pulp  of  the  fruit  with  the  seeds  ludnMlded 
it.     This  p>idp  is  nearly  inodorous,  but  has  an  intensely  hitter  ta.ste, 
erceptible  by  rexison  of  its  dust  when  the  drug  is  slightly  handiest 
The  ImlLs  are  generally  more  or  less  brnken  ;  when  dried  too  slowly 
ley  have  a  light  brown  colour. 

The  seeds  are  dispased  in  vertical  rows  on  3  thick  parietal  placenta}, 
yhich  project  to  the  centre  of  the  fruit,  then  di\ade  and  turn  Itack, 
forming  two  branches  directed  towards  one  anotlier.  Owing  to  this 
itructure,  the  fruit  easily  breaks  up  vertically  into  3  wedges  in  eacli  of 
ll'hich  are  lodged  2  rows  of  dark  brown  seeds.     The  seeds,  of  which  a 


^  Clittt^rbuck  laya  J  of  a  grain  purges 
Irioletitly. 

'  Coekftyne,  Ltt^cluiona,  etc.^  i.  (18i>5) 
$36, 


'  Le  (^ahfvfritrih  Cunhue^  publie  |Mir  R. 
Dozy.  Ley<le,  1873.  t>2. 

*  De  Mria  Latrie,  UUt,  de  Vlk  de  Chjprf^ 
iii.  U&52-i)l)  4U8, 
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fruit  contains  from  200  to  300,  are  of  flattened  ovoid  f omi,  ^V  of  an 
inch  long  by  ^V  broad,  not  bordered.  The  testa  which  is  hard  and 
thick,  having  its  surface  minutely  granulated,  is  marked  on  each 
side  of  its  more  pointed  end  by  two  furrows  directed  towards  the 
hilum.  The  seed,  as  in  other  Cacurhitacece,  is  exalbuminous,  and  has 
thick  oily  cotyledons,  enclosing  an  embryo  with  short  straight  radicle 
directed  towards  the  hilum. 

Colocynth  fruits  are  mostly  supplied  by  wholesale  druggists,  broken 
up  and  having  the  seeds  removed,  the  drug  in  such  case  being  called 
Colocynth  PiUp  or  Pith. 

Microscopic  Structure — ^The  pulp  is  made  up  of  large  thin- 
walled  pai'enchymatous  cells,  their  outer  layer  consisting  of  rows  of 
smaller  cells  more  densely  packed.  The  tissue  is  irregularly  trnversed 
by  fibro-vascular  bundles,  and  also  exhibits  numerous  large  inter- 
cellular spaces.  The  cells  contain  but  an  insignificant  amount  of 
minute  granules,  to  which  neither  iodine  nor  a  persalt  of  iroD 
imparts  any  coloration.  The  tissue  is  not  much  swollen  by  water, 
although  one  part  of  the  pulp  easily  retains  from  10  to  12  parts  of 
water  like  a  sponge. 

Chemical  Composition — The  bitter  principle  has  been  isolated 
in  1847  by  Hiibschmann.*  He  observed  that  alcohol  removes  from  the 
fruit  a  large  amount  of  resin.  By  submitting  this  solution  to  distilla- 
tion, the  bitter  principle  remains  partly  in  the  aqueous  liquid,  partly  iii 
the  resin,  from  which  the  **  Colocynthin"  is  to  be  extracted  by  boUing 
water.  The  whole  solution  was  then  concentrated  and  mixed  with 
carbonate  of  potassium,  when  a  thickish  viscid  liquid  separated 
Htibschmann  dried  it  and  redissolved  it  in  a  mixture  of  1  part  of  strong 
alcohol  and  8  parts  of  ether.  After  treatment  with  charcoal,  the  sol- 
vents were  distilled  and  the  remaining  bitter  principle  removed  by 
means  of  water.  This  on  evaporating  afforded  2  per  cent,  of  the  pulp 
of  a  yellow  extremely  bitter  powder,  readily  soluble  in  water  or  alcohol 
not  in  pure  ether.  Colocynthin  is  precipitated  from  its  aqueous  solution 
by  carbonate  of  potassium.  Colocynthin  was  further  extracted  by 
liebourdais  (1848)  by  evaporating  the  aqueous  infusion  of  the  fruit 
with  charcoal,  and  exhausting  the  dried  powder  with  boiling  alcohol 

Again,  another  method  was  followed  by  Walz  (1858).  He  treated 
alcoholic  extract  of  colocynth  with  water,  and  mixed  the  solution  firstly 
with  neutral  acetate  of  lead,  and  subsequently  with  basic  acetate  of 
lead.  From  the  filtered  liquid  the  lead  was  separated  by  means  of 
sulphuretted  hydrogen,  and  then  tannic  acid  added  to  it  The 
latter  caused  the  colocynthin  to  be  precipitated;  the  precipitate  washed 
and  dried  was  decomposed  by  oxide  of  lead,  and  finally  the  colocynthin 
was  dissolved  out  by  ether. 

Walz  thus  obUiined  about  J  per  cent,  of  a  yellowish  mass  or  tufts, 
which  he  considered  as  possessing  crystalline  structure  and  to  which 
he  gave  the  name  Colocynthin,  He  assigns  to  it  the  formula 
C^H^O^,  which  in  our  opinion  requires  further  investigation.  Colo- 
cynthin is  a  violent  purgative ;  it  is  decomposed  according  to  Walz  by 
boiling  dilute  hydrochloric  acid,  and  then  yields  Colocyiithein,  C**HK)", 
and  grape  sugar.     The  same  chemist  tenned  Colocynthitin  that  part  of 

*  Schvoeiieruche  ZeUechrift/ur  Pharmacie,  1868.  216. 
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llic  alcoholic  extract  of  colocyuth  which  is  soluble  in  ether  but  not  in 
wat^r.  Purified  with  boiliDg  alcohol,  colocynthitiii  forms  a  tasteluss 
crystalline  powder. 

The  pulp  perlectly  freed  from  seeds  and  dried  at  lUO^  C,  afforded 
us  n  per  cent  of  ash;  the  seeds  alone  yield  only  27  per  cent.  Thoy 
have,  even  when  crushed,  but  a  faint  hitter  taste,  and  contaiQ  17  per 
cent  of  fat  oil. 

The  fi'esli  leaves  of  the  plant  if  rubbed  emit  a  very  unpleasant 
smeU. 

Commerce— The  drug  is  imported  from  Mogador,  Spain  and  Syria. 

Uses — In   the  form  of  an  extract  made  with  weak  alcohol,  and 
jComhined  with  aloes  and  seammony,  eolocynth  is  much  employed  as  a 
purgative.    The  seeds,  roasted  or  boiled,  arc  the  miserable  food  of  some 
'^f  the  poorest  tribes  of  the  Sahara/ 

The  people  of  the  Berber  upon  the  Nile  make  a  curious  application 

for  the  tar  they  obtain  from  the  fruit.     The  hitter  is  heated  in  an 

^eai-then  vessel  with  a  hole  in  it;   the  tar  drips  ■through  to  another 

ressci  and  is  fit  for  smearing  leather  water-bags.     The  bad  smell  of  the 

ar  (and  of  the  leaves)   prevents  the  camels  from  cutting  open  the 

vater-bags/ 

Substitutes — Ckc iim is  frigon as  Roxb.  {il  Psf^ udo-coloej/ntit is 
loyle),  a  plant  of  the  plains  of  Northern  India,  with  spherical  or 
longatedp  sometimes  obscurely  trigonous,  bitter  fruits,  prostate  routivfj 
5,  and  deeply  divided  leaves,  resembles  the  eolocynth  gourd  and  has 
een  mistaken  for  it.  Another  species  named  by  Royle  (V  Iliirdwickn, 
known  to  the  natives  of  India  as  Hill  Colocj^nih^  has  oval 
DbloDg  bitter  fruits,  but  leaves  cDtirely  ualike  those  of  the  CiirtiUus 
Volocyntkis, 

UMBELLIFERiE. 


»" 


HERBA    HYDROCOTYLES. 

rndian  Hydrocotyh,  Indian  Pennywoii ;  F.  BevtLicqtKf. 

Botanical  Origin— IlydiXKofy/le  asUdica  L,  a  small  creeping  herb/' 
with  slender  jointed  stems,  common  in  moist  places  througliout  tro]iital 
Asia  and  Africa,  ascending  in  Abyssinia  to  elevations  of  (>,0()0  feet.  It 
also  occurs  in  America  from  South  Carolina  to  Valdivia,  in  the  West 
Indies,  the  islands  of  the  Pacific,  New  Zealand,  and  Austrftha, 

History — Hydrocotyle  is  called  in   Sanskrit    rnandnka'parnl,  in 
Hindi  khnlakhudi     Tlje  former  name  denotes  various  plants,  but  is 
hought  to  refer  in  Susnita  to  the  plant  under  notice  (Dr.  Rice).     It 
as  known  to  Rheedo*  by  its  Malyalim  name  o^Codagfon  (or  Kuiakan), 
and  also  to  Rumphius,^     It  has  been  long  used  medicinally  by  the 


*  S«o  mv  piiper  on  Cucumi't  Coloa/nthU 
^^  e&odderea  as  »  natritivo  ptatit  iu  tho 
^^rcKiv  der  Pharmack,  201  (1872)  235.— 

^■MBIe»L  Gnuit»  Baiany  of  tho  S{)eko  and 


Clraot  expedition,  Journ,  Linn*  Soc  xxix 
pt  2  (1873)  77. 

»  Fig.  in  Beiitley  and  Trimen,  Me<L 
Plants,  pi.  24,  1877. 

••  Hort,  MoL  X.  t»b.  46. 

^  JUrh,  Amboin,  v,  109. 
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natives  of  Java  an<l  of  the  CoromaiiJel  coast  In  1852.  Boiler 
Frencli  physician  of  Maiuitius,  point€"i  out  its  virtues  in  the  treatment 
of  lijprowy/  for  which  disease  it  was  largely  tried  in  the  hospitals  of 
Madras  hy  Honter'-^  in  1855.  It  has  since  been  admitted  to  a  place  in 
the  PImrvuwoixma  of  India, 

Description^ — Tho  peduncles  and  petioles  are  fasciculed;  the  latter 
arc  frequently  2 A  iiiclies  long ;  the  peduncles  are  shorter  and  bear  a  3- 
or  4-fl<jwered  simple  umbel  with  very  short  rays.  The  leaves  are  reni- 
form,  crcnate,  h  to  2  iue!ies  in  longest  diameter,  7-ucrved,  glabrous,  or 
when  young  somewhat  liairy  on  the  under  side.  The  fruit  is  laterally 
comprtissed,  orbicular,  acute  on  the  back  ;  the  mericarps  reticulated, 
sometimes  a  little  hairy,  with  3  to  5  curved  ribs ;  they  are  devoid  of 
vittie.  The  maiu  root  is  an  inch  or  two  long,  but  roots  are  also  thiH>wn 
out  by  the  procund>ent  stem. 

When  fresh,  the  herb  is  said  to  be  aromatic  and  of  a  disagreeable 
bitter  and  pungent  taste ;  but  these  qualities  appear  to  be  lost  in 
drying. 

Chemical  Composition — An  analysis  of  hj^drocotyle  has  been  made 
by  Lepiue,  a  pharmacieii  of  Pondi cherry/  wlio  found  it  to  yield  a  some- 
what  pecuhnr  body  wliich  he  called  Vdktrin,  from  VaUVnii,  the  Tamil 
name  of  the  i»lant,  and  regarded  as  its  active  principle,  Vellarin,  which 
is  said  to  be  obtainable  from  the  dry  plant  to  the  extent  of  08  to  1*0 
per  cent,  is  an  oily,  non-volatile  liquid  with  the  smell  and  taste  of  fresh 
hydrocotyle,  soluble  in  spirit  of  wine,  ether,  caustic  ammonia,  and 
j^artially  also  in  hydrochloric  acid.  These  singular  pmperties  do  not 
enable  us  to  rank  vellarin  in  any  weO-eharacterize*!  claas  of  oi*gaaic 
compounds. 

By  exhausting  3  ounces  of  the  dried  herb  with  rectified  spirit,  we 
did  not  obtain  anything  like  vellarin,  but  simply  a  green  extract  almost 
entirely  soluble  in  warm  water,  and  cotitainiug  chietly  tannic  acid,  whicJi 
procluced  an  abundant  green  precipitate  with  salts  of  iron.  With  caustic 
potash,  neither  the  herb  nor  its  extract  evolved  any  nauseous  odour. 
The  dried  {>Iant  afforded  L<5pine  13  per  cent,  of  ash. 

Uses — As  an  alterative  tonic,  hydrocotyle  is  allowed  to  be  of  somo 
utility,  but  the  power  claimed  fV)r  it  by  Boileau  of  curing  lepraiy  is 
generally  denied.  Dorvault''  regards  it  a^  belonging  to  the  class  of 
narcotico-acrid  poisons  such  as  hemlock,  but  we  see  no  evidence  to 
warrant  such  an  opinion.  Besides  being  administered  internally,  it  is 
sometimes  locally  applied  in  tho  form  of  a  noultice.  Boileau  says  that 
the  entire  plant  is  inefiirable  to  the  leaves  alone.*^ 

Substitutes  (?) — //.  rotiindlfoUa  R(»xb,  another  species  common  in 
India,  may  be  known  from  //.  a.^iaiica  by  having  10  or  moit*  flowers 
in  an  umbel  and  nuieh  smaller  fruits.  The  European  //.  i:ul<j*iris  L., 
eiusily  distinguishable  from  the  allied  tropical  species  just  described,  by 
having  its  leaves  orbicular  and  peltate  (not  reaiform),  is  said  to  possess 
deleterious  pro^Kirties. 


I 

I 
I 


» Bouton,    Med.yPianU   qf  Maurttittx^ 
1857.  V^Sll. 
■J  Audita!  Rt^jiori*,  Mailraa,  1855.  356. 
'  TJrawn  ny  from  LkIia])  flpecimena. 


»  rOj^rwwr  (IS72)  554. 

•It  18  probably  by  ovcrejglit  thAl 
hatYH  itjtm^  are  orilcre*!  in  Uiu  l*hnr 
copcjeia  qf  /tuUa, 
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fourth    or    fifth 
under  notice,  at 


FRUCTUS   CONII. 

Hemlock  fj^wits ;  F,  Frmts  de  Cigm;  Q.  Schieiiingsfnvcht, 

Botanical  Origin — Caniiim  nutcalatavi  L.,  an  erect  biennial 
herbaceous  pknt»  flourishing  by  the  sides  of  fields  and  streams,  and 
in  neglected  spots  of  cultivated  ground,  throughout  tempenito  Eurojjo 
and  Asia.  It  occurs  in  Asia  Minor  and  the  Mediterranean  islands,  and 
has  been  mitunilized  in  North  and  South  America.  But  the  plant  is 
very  unevenly  distributed,  and  iu  mauy  districts  is  entirely  wanting. 
It  is  foimd  in  most  parts  of  Britain  from  Kent  and  Cornwall  to  the 
Orkneys. 

History-^Kwi/eioj^,    occurring    as    early    as 
century  BX%  in   the  Greek  Uterature,  was  the 

least  in  most  cases.  The  famous  hemlock  potion  of  the  Greeks  by 
which  criminals  were  put  to  death^  was  essentially  composed  of  the 
juice  of  this  plant  The  old  Roman  name  of  Conium  was  Cicitfa ;  it 
prevails  in  the  raedifeval  Latin  literature,  but  was  applied,  about 
1541,  by  Gesner  (and  probably  before  him  by  others)  to  Clcufa  iHro^a 
L.,  another  umbelliferous  plant  which  is  altugether  w\anting  in  Greece 
and  in  Southern  Europe  generally,  and  does  not  contain  any  poisonous 
alkaloid.  To  avoid  the  confusion  arising  from  the  same  appellation 
given  to  these  widely  different  and  quite  dissimilar  plants,  Linnaeus,  in 
1737,  restoring  the  classical  Greek  name,  called  it  Coninm  macnlatutu/ 

Hemlock  was  used  in  AiigIo->Saxon  medicine.  It  is  mentioned  as 
early  as  the  10th  century  in  the  vocabnlary  of  AliVic,  archbishop  of 
Canterbury »  as  **  Cicuta,  hemlic,"^  and  also  in  the  Meddygon  Myddfai. 
Hemlock  is  derived  from  the  Anglo-Saxon  words  "  hem,"  border,  shore, 
and  "  leac  "  leek.  Its  use  in  modern  medicine  is  dne  chielly  to  the 
recommendation  of  StJrck  of  Vienna,  since  whose  time  (1700)  the  plant 
baa  been  much  employed.  The  extreme  nncertainty  and  even  inertness 
of  its  preparations,  which  had  long  been  known  to  pliysicians  and  had 
caused  its  rejection  by  many,  have  been  recently  investigated  by 
Harley,*  The  careful  experiments  of  this  physician  show  wdiat  are  tlie 
real  powers  of  the  drug,  and  by  what  method  its  active  properties  may 
be  utilized. 

Description — The  fruit  has  the  stmcture  nsnal  to  the  order;  it  is 
broadly  ovoid,  somewhat  compressed  laterally,  and  constricted  towards 
the  commissure,  attenuated  towards  the  apex,  which  is  crowned  with  a 
depressed  stylopodium.  As  met  with  in  the  shops,  it  consists  of  the 
ited  mericarixs  which  are  about  J  of  an  inch  long.  The  dorsal 
of  these  has  5  prominent  longitudinal  ridges,  the  edges  of  which 
arc  marked  with  little  jirotuberances  giving  them  a  jagged  or  crenato 
outline,  wliich  is  most  conspicuous  before  the  fruits  are  fully  ripe.  The 
furrows  are  glabrous  but  slightly  wrinkled  longitudinally;   they  are 


*  Sec  Iml^ert-Oourbeyre^  De  !a  mort  dc 
btraU  pur  la  Cltjitey  PariiS,  1875. 

*  Att  oxteoflive  paper  Has  been  devoted 
by  AlJiert  Rcgol  1*3  the  History  of  Conhnn 
asul  Cicfft/i  in  the  Bullrtln  d^  la  Soc.  imp,  dra 
^'ttlttro^UUe  de   MumoUt   tome  li,    (1^76, 


arat  part)  155-203  and  lii,  (1877)  tot  part, 
1-.V2. 

*  Voluim  of  VocalmlarieSf  edited  by 
Wridit  IS57.  3L 

^rhirm,  Jmrn,  viii.  (1867)  460-710;  ix« 
(1808)  53. 
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devoid  of  vitte.  When  a  mericarp  is  cut  transversdy,  the  seed  exhibits 
a  riiuiforni  outliDe,  duo  tu  a  deep  furrow  in  the  albumen  on  the  side  of 
the  comraissm'e. 

The  fruits  of  hemlock  are  dull  preenish  grey,  and  have  but  little 
taste  and  smell;  but  when  triturated  with  a  solution  of  caustic  alkali 
they  evolve  a  strong  and  offensive  odour. 

Microscopic  Structure — Hemlock  fruits  diflFer  from  other  fruits 
of  the  order  by  the  absence  of  vitUt?.^  In  the  endocarp,  there  is  a 
peculiar  layer  of  small  nearly  cubie  cells  suiToundiog  the  albumeiL 
The  eella  of  the  endocarp  are  loaded  with  a  brown  liquid  coDsisting 
chiefly  of  conine  and  essential  oiL 

Chemical  Composition — ^The  most  important  constituent  of  the 
fruits  of  liemlock  Conine  or  Vonia,  C*H"NH,  a  limpid  colourless  oily 
fluid,  0  84G  sp.  g}\  at  12°'o  0.  It  has  a  strong  alkaline  reaction,  and  boils 
at  170'C.  in  an  atmosphere  devoid  of  oxygen,  without  decomposition.  It 
wan  first  observed  by  Giseke  at  Eisleben,  Saxooy,  in  lH:i7,  recognized 
as  an  alkaloid  by  Geiger  in  1831,  and  more  amply  studitid  by  Wertheim 
in  1856  and  1802.  To  obtain  it,  an  alcoholic  extract  is  submitted  to  dis* 
tillation  with  a  little  slaked  lin)e.  The  product  should  be  neutralized  with 
oxalic  acid,  and  the  oxalate  of  conine  removed  by  absolute  alcohol  mixed 
with  a  little  ether,  oxalate  of  ammonium  being  insoluble.  The  oxalate 
of  the  alkaloid  shaken  with  caustic  I}'©  and  ether,  affords  the  conine,  on 
evaporating  the  solvent  and  distilling  the  alkaloid  in  a  current  of  dry 
hydrogen.  In  the  plant  it  is  combined  with  an  acid  (malic?), and  ac- 
crunpanied  by  ammonia,  as  well  as  by  a  second,  less  poisonous  crj^stalliz- 
ablc  base,  called  Ctmhi/drme,  CH'^NO,  which  may  be  converted  into 
conine  by  abstraction  of  the  elements  of  water.  From  these  alkaloids  a 
lifjuid  non-poisonous  hydrocarbon,  Conylcne,  (fW*,  has  been  separateid 
by  Wertheim.  Even  in  nature  one  hydrogen  atom  of  conine  is  fre- 
quently replaced  by  methyl,  CH*;  and  commercial  conine  commonly  con* 
tains,  ail  shown  l>y  A.  vcm  Planta  and  KckuM,  methyl-couine,  t^H^^NCH'. 
Liistly  there  is  present  in  hemlock  fruits  a  third  alkaloid  having  pro- 
bably tlie  composition  C'li^'^N. 

As  to  the  yiefd  of  conine,  it  varies  according  to  the  development  of 
the  fruits^  but  it  is  at  best  only  about  1  per  cent.  According  to  Schroff 
(IbiO),  the  fruits  are  most  active  just  before  maturity,  provided  they  are 
gathered  from  tlie  biennial  plant.  At  a  later  stage,  conine  is  proliably 
partly  transfonned  iuto  conhydrine,  which  however  is  present  in  but 
very  small  proportion, — about  1|  per  mille  at  most. 

In  its  deleterious  action,  conine  resembles  nicotine,  but  is  much  lea 
powerful 

Schiff  (1871-1872)  has  artificially  produced  an  alkaloid  partaking  of 
the  general  properties  of  eoniue,  and  having  the  same  composition; 
but  it  is  optically  indifferent.  Conine,  on  the  other  hand,  we  find  turns 
the  plane  of  polarization  to  the  right. 

The  fruits  of  hemlock  contain  also  a  volatile  oil  which  appeara  devoid 
of  poisonous  properties ;  it  exists  in  but  small  quantity  and  has  not  yet 
been  fully  examined. 

Uses — The  fruits  of  hemlock  are  the  only  convenient  source  of  the 
alkaloid  conine.  They  w^ere  introduced  into  British  medicine  in  18U4,  as  a 
^  See  Mcfnier  dt  ViUejtohi,  Annale»  dts  Sdmcfi  naiurdk^,  Botaniqu^,  v.  (1678)  94S. 
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stiKsbitube  for  the  dried  le:if  in  inakin^^  the  tincture.  But  it  has  been 
shown  that  a  tincture,  whether  of  leaf  or  fruit,  is  a  preparation  of  very 
small  value,  and  that  it  is  far  inferior  to  the  preserved  juice  of  the 
herb.  It  has  however  been  pointed  out  by  W.  Manilas  Smith, ^  and 
his  observations  have  been  confirmed  by  Harley,""*  that  the  green  iinripe 
fruits  possess  more  than  any  other  part  the  peculiar  energies  of  tlie 
plant,  and  that  they  may  even  be  dried  without  loss  of  activity.  A 
medicinal  fluid  extract  of  considerable  power  has  been  made  from  them 
by  Squibb  of  New  York. 


FOLIA   CONII. 

Hemlock  Leaves ;  F.  Femlles  de  Cigue  ;  Q.  ScMeiihignhkltter, 

Botanical  Origin— Con?' urn  maculatum  L,,  see  p.  299. 
History— See  p.  299. 

Description^Hemlock  in  its  firat  year  produces  only  a  tuft  of 
leaves  ;  but  in  its  second  a  stout  erect  stem  which  often  grows  to  the 
height  of  5  or  9  feet,  is  much  branched  in  its  upper  part,  and  terniiuates. 
in  sm^dl  unibeK  each  having  about  12  rays.  The  lower  leaves,  often  a 
foot  in  length,  have  a  triangular  outline,  and  a  hoHow  stalk  as  long  as 
the  lamina,  clasping  the  stem  at  its  base  with  a  memhranous  sheath. 
Towards  the  upj»er  portion  of  the  plant,  the  leaves  have  shorter  stalks, 
are  less  divided,  and  are  opposite  or  in  cohorts  of  3  to  5.  The  in  vol  rubral 
bracts  are  lanceolate,  retiexed,and  about  a  }  of  an  inch  long.  Tljuse  uf 
the  partial  umbel  are  turned  towaixls  the  outside,  and  are  always  *>  in 
number  The  larger  leaves  are  twice  or  thrice  pinnate,  the  ultimate 
segments  being  ovate-oblong,  acute,  and  deeply  incised. 

The  stem  is  cyliudrictil  and  hollo%v,  of  a  glaucous  gi*een,  generally 
marked  on  its  lower  part  w^ith  reddisli-hrown  spots.  The  leaves  are  of 
a  dull  dark  green,  and  like  the  rest  of  the  plant  quite  glabrous.  They 
have  when  bruised  a  disagreeable  fcetid  smell 

For  medicinal  purposes  the  plant  should  be  taken  when  in  full 
blossom.'* 

Chemicat  Composition — The  leaves  of  hemlock  contain,  though 
in  exceedingly  small  proportion,  the  same  alkaloids  as  the  fruits,  Geiger 
obtained  from  the  fresh  herb  not  so  much  as  one  ten-thousandth  part  of 
conina  It  is  probable  however  that  the  active  constituents  vary  in 
proportion  considerably,  and  that  a  dr^''  and  sunny  climate  promotes 
their  development. 

The  same  observer,  as  well  as  Pereira,  has  pointed  out  that  hemlock 
leaves  when  dried  are  very  frequently  almost  devoid  of  conine,  aud  the 
observation  is  supported  by  the  more  recent  experimentsofHarley  ( 1867). 
It  has  also  been  shown  by  the  last-named  physician,  that  the  iuspinsated 
juice  known  in  pharmacy  as  Exiractum  Conii  usually  contains  but  a 
mere  trace  of  alkaloid,  the  latter  having  in  fact  been  dissipated  by  thelieat 

'  TranA,  of  the  2^nc  York  Stot^  Medk<tl  bud,  in  wliicli  Btate  it  aflbrfla  far  more  of 

Soci^Jff  for  1867.  leaf  than  wkcii  well  mntureti  ;  but  it  ia  in 

3  Tkr  old  VfijftaMeN'ettrQticjft  Lontl,  18G9.  tlie  latter  coiulitiyii  tliat  the  plant  in  to  be 

*  The  Ijondao  herbalists  often  collect  it  preferred, 
while  much  of  the  iiillorescence  ia  still  in 
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einployeil  in  rediiciiig  the  juice  to  the  required  consistence.     On  tfi? 
other  hand,  Harley  lia^  proved  that  the  juice  of  fresh  hemlock  preserved 
by  the  addition  of  spirit  of  wine,  as  in  the  Saccus  Conil  of  the  Pharma- 
co[)reia,  possesses  in  an  eminent  degree  the  poisonous  properties  of 
the  plant. 

The  entire  amount  of  nitrogen  in  dried  hemlock  leaves  was  estiinated 
by  Wrightson  (1845)  at  G'8  per  cent ;  tlie  ash  at  12*8  per  cent.  The 
latter  consists  mainly  of  salts  of  [lotassium,  sodium,  and  calcium, 
especially  of  sodium  chloride  and  calcium  phosphate. 

A  ferment-oil  may  be  obtained  fiom  Ci^niam  ;  it  is  stated  to  have 
an  odour  unlike  that  of  the  plant  and  a  burning  taste,  and  not  to  be 
poisonous.* 

Uses^Hemlock  administered  in  the  form  of  Suents  dmii,  lias  a 
peculiar  sedative  action  on  the  motor  nerves,  on  account  of  which  it  is 
occasionally  prescribed.  It  was  formerly  much  more  employed  than  at 
present,  although  the  prcpai^ations  used  were  so  defective  that  tliey  could 
rarely  have  produced  the  specific  action  of  the  medicine. 

Plants  liable  to  be  confounded  with  Hemlock — Several  common 
phmts  of  tlie  order  f/i^iM^y/t/Y/j  have  a  superficial  resemblance  to  Conium^ 
but  can  be  discriminated  by  characters  easy  of  observation.  One  of  these 
is  ^£UiUsa  Cipiapiuin  L.or  FooVs  PttrsIey.SL  common  annual  garden  weed, 
of  much  smaller  stature  than  hemlock.  It  may  be  known  by  its  primary 
umbel  having  no  involucre,  and  by  its  partial  umbel  having  an  in- 
volucel  of  '2  or  3  linear  ijerululous  bracts.  The  ridges  of  its  fruit  more* 
over  are  not  wavy  or  creuate  a^  in  hemlock*  nor  is  its  stem  spotted. 

Vkcerophi/Uuin  Anthviscus  L,  (An(hrif<cus  vulgaris  Pei*s.)  and  two 
or  three  other  species  of  CItwrophijfhrn  have  the  lower  leaves  not  un- 
like those  of  hemlock,  but  they  are  pubesrent  or  ciliatcfL  The  fjuits 
too  are  linear-abloiuf,  and  thus  very  dissimilar  from  those  of  Con iutfu 

The  latter  plant  is  in  fact  clearly  distinguished  by  its  smooth  spotted 
stem,  the  character  of  its  involucral  bracts  and  fruit,  and  finally  by  the 
cii*eumgtance  that  when  triturated  with  a  few  drops  of  solution  of  caustic 
alkali,  it  evolves  conine  (and  ammonia),  easily  observable  as  a  white 
fume  when  a  I'od  moistened  with  strong  acetic  acid  is  held  over  the 
nit>rtar. 


FRUCTUS     AJOWAN. 

Sertien  AjavcB  vel  Ajoiutin ;  Ajoivan,  True  Bidiop^B  weed. 

Botanical  Origin — Cnrum  Ajowan  Bentham  et  Hooker  (Ammi 
cojjfkum.  L.  Pitfvhotis  coptica  et  Ft  Ajoimn  DC.) — an  erect  annual 
herb,  cultivated  in  Egypt  and  Pei*sia,  and  especially  in  India  where  it 
is  well  known  as  Ajvan  or  Omam, 

History— The  minute  spicy  fruits  of  the  above-named  plant  have 
been  used  in  India  from  a  remote  period,  as  we  may  infer  from  their 
being  mentioned  in  Sanskrit  writings,  as,  for  instance,  by  the  gram- 
marian  Panini,  in  the  third  century  B,c,  (or  later  ? ),  and  in  Susruta. 

Owing  to  their  having  lieen  confounded  with  some  other  very  small 
umbelliferous  fruits,  it  Is  difficult  to  trace  them  pi-ecisely  in  many  of  thj 
'  GmeliD,  Ch^nUdry^  xiy.  405. 


FRTTCTUR  AJOWAN. 
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older  writers  on  materia  medicca.  It  is  however  probable  that  they  are 
the  Ammi  which  Anguillara*  met  with  in  154L)  at  Venice,  where  it  had 
then,  exceptionally,  been  imported  in  small  quantity  from  Alexandria. 
It  is  also,  we  suppose,  the  Arnvii  j}erpw^illu}fi  of  hohiil  (1571),  in  whose 
time  the  diaig  was  likewise  impoHed  from  Egypt,  as  well  as  tlie  Ammi 
(dleruvi  ptrvum,  the  seed  of  which  Dodonfeus  (1583)  mentions  as 
being  "  minutissimum,  acre  et  fervidiim."  Dnh^^  who  says  it  is  brought 
from  Alexandria,  reports  it  as  very  scarce  in  tlie  London  shops.  Under 
the  name  of  Ajave  8*:eiU,  the  drug  was  again  bronght  int^j  notice  in 
1773  by  Percival,^  who  received  a  small  quantity  of  it  from  MaJalmr  as 
a  remedy  for  cholic ;  and  still  more  recently,  it  has  been  favourably 
8I>oken  of  by  Fleming,  AinsHe.  Roxburgh,  O'Shaughnessy,  Waring  and 
other  writers  who  have  treated  of  Indian  materia  medica. 

Description — Ajuwan  fruits,  like  those  of  other  cultivated  Umhelli' 
irrcc,  vary  somewhat  in  size  and  form.  The  largest  kind  much  re- 
&mble  those  of  pai-sley,  being  of  about  the  same  shape  and  weight. 
The  length  of  the  large  fruits  is  about  ^V*  ^^  ^^*?  smaller  form  scarcely 
y^  of  an  inch.  The  fruits  are  greyish  brown,  plump,  very  rough  on  the 
surface,  owing  to  numerous  minute  tubercles  {frucins  viarlvuhtiuH). 
Kach  mericarp  has  five  prominent  ridges,  the  irrteiveniug  chaimels 
being  dark  brown,  with  u  single  vitta  in  each.  The  commissural  side 
beai"S  two  vitta3.  The  fruits  when  rubbed  exhale  a  strong  odour  of 
thyme  (Thymus  vuhjaris  L.),  and  have  a  biting  aromatic  taste. 

Microscopic  Structure — The  oil-ducts  of  ajowaii  are  very  large, 
often  attaining  a  diameter  of  200  rakra.  The  ridges  contain  numerous 
spiral  vessels  ;  the  blunt  tubercles  of  the  epidermis  are  of  the  same 
structure  as  those  in  anise,  but  comparatively  larger  and  not  pointed. 
Tlie  tissue  of  the  albumen  exhibits  numerous  crystalloid  granuks  of 
albuminous  matter  (aleuron),  distinctly  observable  in  polarized  light. 

Chemical  Composition — The  fruits  on  an  average  affoixl  from  4  to 
4'5  per  cent,  of  an  agreeable  aromatic,  volsitile  oil ;  at  the  same  time 
there  often  collects  on  the  surface  of  the  distilled  water  a  crystalline 
substance,  which  is  prepared  at  Oojein  and  elsewhere  in  Central  India, 
by  exposing  the  oil  to  spontaneous  evaponxtion  at  a  low  temperature. 
This  stearoptene,  sold  in  the  shops  of  Poona  and  other  places  of  the 
Deccan,  under  the  name  of  Ajwain-ka'ph  at,  i.e.jtou'ers  of  ajuuiUf  was 
showed  by  Stenhouse  (1855)  and  by  Haines  (1850)  to  be  identical  with 

(OH 
Thymol,  C*ff  ^  CH^  ,  as  contained  in  Thymus  tndgwris. 

We  obtained  it  by  exposing  oil  of  our  own  distillation,  fii-st  rectified 
from  chloride  of  caleiuui,  to  a  temperature  of  0**  U,,  when  the  oil  de- 
posited 36  per  cent,  of  thymol  in  supei'b  tabular  crystals,  an  inch  or 
more  in  length.  The  liquid  portion,  even  after  long  exposure  to  a  cold 
^Bome  degrees  below  the  freezing  point,  yielded  no  further  crop.  We 
>und  the  thymol  thus  obtained  began  to  melt  at  44*"  C,  yet  using 
somewhat  larger  quantities,  it  appeared  to  require  fully  51°  C.  for  com- 
plete fusion.  On  cooling,  it  continues  fluid  for  a  long  time,  and  only 
recrystallizes  when  a  crystal  of  thymol  is  projected  into  it 


^Srmplici,  Vinegia,  156L  ISO. 
*  P/Mnnn^ohijia,  1093.  211. 


'  Essays,  Medkal  and  Mjpperimental,  ii. 
(1773)226, 
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Thymol  is  more  conveniently  and  completely  extmcteJ  from  the 
oil  by  shaking  it  repeatedly  with  caustic  lye,  and  neutralizing  the 
latter. 

The  oil  of  ajowan,  from  which  the  thymol  has  been  removed,  boils 
at  about  172^  and  contains  cyniene  (or  cymoi),  C"*H'\  which,  with  con 
ccutrated  sulphuric  acid,  affords  cymen-sulphooic  acid,  C'"H^*SO'OH. 
The  latter  is  not  very  readily  crystallizable,  but  forms  ci-ystallized  salts 
with  barj'um.  calcium,  zinc,  lend,  which  are  abun<lantl3'  soluble  in  water. 
In  the  oil  of  ajowan  no  constituent  of  the  formula  C*"H^**  appears  to  bo 
present ;  mixed  wiili  alcohol  and  nitric  acid  (see  p.  27U)  it  at  least  pro- 
duces no  crystals  of  terpin. 

The  residual  portions  of  the  oil,  from  which  the  cyme  no  has  been 
distilled,  contains  another  substance  of  the  phenol  class  ditieit?nt  fit)m 
thymol. 

We  have  found  tlmt  neither  the  thymol  nor  the  li(|uid  part  ol 
ajowan  oil  possesses  any  rotat^jry  power. 

Uses — Ajowan  is  much  used  by  the  natives  of  India  as  a  condi 
ment/  The  distilled  water  which  has  been  introduced  into  the  Pluimia^ 
copwia  of  Inditf,  is  reputed  to  be  carminative,  and  a  good  vehicle  for 
nauseous  medicines.  It  has  a  powerful  burning  taste,  and  would  seem 
to  require  dilution.  The  volatile  oil  may  be  used  in  the  place  of  oil  of 
thyme,  which  it  closely  resemhles. 

Ajowan  seeds  are  largely  imported  into  Europe  since  thymol  has 
been  universally  introduced  into  medical  practice  (see  Folia  Thymi)* 
The}^  have  proved  much  more  remunerative  for  the  manufacture  of 
thymol  tliau  Thymus  vulgaris.  The  largest  quantities,  we  believe,  of 
thymol  have  been  made  from  ajow^an  at  Leipzig. 

Substitutes^ — Under  the  name  ^^anen  Ammi,  the  very  small  fraita 
of  Artiinl  mffjus  L.  and  of  Smm  Amamum  L.  have  l^een  often  con- 
founded with  those  of  Ajowan  ;  but  the  uhsence  of  hairs  on  the  two 
former,  not  to  mention  some  other  differences,  is  sufficient  to  negative 
any  supposition  of  identity. 

The  seeds  a{  IlyoscyttmiLs  niger  L.  being  called  in  India  Khora^idni' 
ajivun,ti  confusion  might  arise  between  them  and  true  ajowan;  though 
the  slightest  examination  would  suffice  to  show  the  difference.' 


I 
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FRUCTUS  CARUI. 

Semen  Carui  vel  Cam  ;  Carmvay  Fruits,  Caraway  Seeih,  Caratt^ya  ;j 
F.  Fruits  ou  Se7nenc€8  de  Cm-vi;  G,  KilnimeL  ■ 

Botanical  Origin — Cffviini  Carin  L,  an  erect  annual  or  biennial 
jilant  not  unlike  a  caiTot,  growing  in  meadows  and  moist  grassy  land 
over  the  northern  and  midlanii  parts  of  Europe  and  Asia,  but  to  whfttfl 
extent  truly  wikl  cannot  be  always  ascertained.  " 

It  is  much  cultivated  in  Iceland,  and  is  also  apparently  wild.*     It 
grows    throughout    Scandinavia,  in    Finland^    Arctic,    Central^    a&d^ 


» Roxburgh,  Ftor.  fnd.  ii.  (1832)  91. 

»  To  Bucli  a  mistake  may  prolmbly  Ih»  re- 
fcrr<?d  the  irtaiemtiiit  of  Irvtiio  {At^count  of 
the  MaL  Med,  of  Patna,  1848,  p,  (i)  that 


the  BGGiXa  of  henbane  are  **  uned  in  lood  i 
carminntive  aiid  fttimulaut "  ! 

^  Babington   in  Joam.   of   Linm^    Sct^^ 
Bot  3d.  (1871)  3ia 
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Southern  Russia,  Persia,  and  in  Siberia,  It  appeara  as  a  wild  plant  in 
many  parts  of  Britain  (Lincolnshire  and  Yorkshire),  but  is  also  culti- 
vated in  fields,  and  may  not  be  strictly  indigenous.  Tlie  caraway  is 
found  througbout  the  eastern  part  of  France,  in  the  Pyrenees,  Spain, 
Centi-al  Europe,  Armenia,  and  the  Caucasian  provinces ;  and  it  grows 
wild  largely  in  the  high  alpine  region  of  Lahul,  in  the  Western 
Himalaya.^ 

But  the  most  curious  fact  in  the  distribution  of  Caimm  Carvi  is  its 
occurrence  in  Morocco,  where  it  is  largely  cultivated  about  El  Araiche, 
and  round  the  city  of  Morocco.'  The  plant  diflei^  somewhat  from  that 
of  Europe ;  it  is  an  annual  with  a  single  erect  stem,  4  feet  high.  Its 
foliage  is  more  divided,  and  its  flowers  larger,  with  shorter  styles  and 
on  more  spreading  umbels  than  the  common  caraway,  and  its  fruit  is 
more  elongated.' 

History — The  opinion  that  this  plant  is  the  Kupo^  of  Dioscorides^ 

I  and  that,  as  Pliny  states,  it  derived  its  name  fromCaria  (where  it  has 
Bever  been  met  with  in  modern  times)  has  very  reasonably  been 
Boubtcd.* 
[  Caraway  fruits  were  known  to  the  Arabians,  who  called  them 
Karaityya,  a  name  they  still  bear  in  the  East,  and  the  original  of  our 
brords  caraivay  and  earul,  as  well  as  of  the  Spanish  alairahuei/a.  In 
the  description  of  Morocco  by  Edrisi,*  12th  century,  it  is  stated  that 
^^be  inhabitanta  of  Sidjilmasa  (the  south-eastern  province)  cultivate 
^Botton^  cuiiiin,  mraivay,  henna  {Lavjsonia  alba  Lamarck),  In  the 
^Hlrab  writings  quoted  by  Ibn  Baytar,^  himself  a  Mauro-Spaniard  of  the 
^B/Sth  century,  caraway  is  compai-ed  to  cumin  and  anise.  The  spico 
*>robably  came  into  use  about  this  period.  It  is  not  noticed  by  St, 
idore,  archbishop  of  Seville  in  the  7th  century,  though  he  mentions 
nnel,  dill,  coriander,  anise,  and  parsley ;  nor  is  it  named  by  St. 
degard  in  Germany  in  the  12th  century.  Neither  have  we  found 
a.jay  reference  to  it  in  the  Anglo-Saxon  Ilerhariitvi  of  Apidmus,  written 
^■^'rca  A.D.  1050,'  or  in  other  works  of  the  same  period,  though  cumin, 
^^Tiise,  fennel,  and  dill  are  aU  mentioned. 

On  the  other  hand,  in  two  German  medicine-books  of  the  12th  and 
,  1  3th  centuries*  there  occurs  the  word  Cumick,  which  is  still  the  popular 
5^ame  of  caraway,  in  Southern  Germany ;  and  Cumin  ia  also  mentioned. 
I XI  the  same  period  the  seeds  appear  to  have  been  used  by  the  Welsh 
I  "Pliysicians  of  Myddvai/  Caraway  was  certainly  in  use  in  England  at 
t  ^lie  close  of  the  14th  century,  as  it  figures  with  coriander,  pepper  and 
I     &arlick  in  the  Form  of  Cary,  a  roll  of  ancient  English  cookery  com- 

tailed  by  the  master-cooks  of  Richard  II.  about  A.D.  1390. 
^^^     Th^  oriental  names  of  caraway  show  that  as  a  spice  it  is  not  a 
^■^Toduetion  of  the  East : — thus  we  find  it  termed  Rfjvian  (i.e.  Europemx), 
^^firmenia/ti,  mountain^  ov  foi^eign  Cuuiin;  PerBian  or  Andaluamn 


'  Aitdiiaoii  in  Joum,  of  Linn.  Soc,,  Bot., 
^.  (1869)  7a  94, 

*  L«M^  in  Pharm.  Jmm*  Feb.  8.  1873. 

*  I  hAve  cultivated  the  Morcwjco  plant  in 
tS72  4Jid  1873  by  the  ude  of  the  cotnmou 
form.— D.  H. 

*Dierb*cli,  Flora  Apiriana,  1831.  53. 
'  I>e»eription  de  rjfrufue  et  de  VICsimgnf 


traiL  par  Doz^  d  M,  J.  ft«  Oofjff  Leyde, 
I860,  75.  97.    m. 

'  Sontheimer'B  train  Blation,  il  368. 

*  Letchdomtf  etc,  of  Kariy  Emjland^   i. 

^Pfeiffer,  ZtPti  deuUche  ArzneibUchtr  nus 
df^m  xH.  und,  a-iii,  Jahrhundert^  Wien  18C3. 
14. 

^Mtddygon  Myddfai,  168.  354. 
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Caraivay ;  or  fore ign  Anise,     Aud  thougli  it  is  now  sold  ia  the  Indian 
baz-ciars,  its  name  does  not  occur  in  the  earlier  lists  of  Indian  spicei^. 

Cultivation^— In  England,  the  caraway  is  cultivated  exclusively  in 
Kent  and  Essex,  on  clay  lands.  It  was  formerly  sown  mixed  with 
coriander  and  teazel  seed,  but  now  witli  the  former  only.  The  plant. 
which  requires  the  most  diligent  and  careful  cultivation,  yields  in  its 
second  year  a  crop  which  i.s  ready  for  liarvesting  in  the  beginning  of 
July.  U  is  cut  with  a  hook  afc  about  a  foot  from  the  ground,  and  a  few 
days  afterwards  may  be  thrashed.  The  produce  is  very  variable,  but  ^ 
may  be  stated  at  4  to  8  cwt.  per  acre,  M 

Description — The  fruits,  which  in  structure  correspond  to  those  of  ^^ 
other  plants  of  the  order,  are  laterally  compressed  and  ovate.  The 
mericarps  which  liang  loosely  suspended  from  the  arms  of  tlie  carpo- 
phore, are  in  the  English  drug  about  J  of  an  inch  in  length  and  ^  in 
diameter,  subcylindrical,  slightly  arched,  and  tipped  with  the  conical, 
shrivelled  stylopodium.  The}'  are  marked  with  five  pale  ridges,  nearly 
half  as  broad  as  the  shining,  dark  brown  furrows,  each  of  which  is 
furnished  with  a  conspicuous  vitta;  a  pair  of  vitta^  separated  from 
each  other  by  a  comparatively  thin  tibro*vascular  bundle,  occurs  on  the 
commissure. 

Camways  are  somewhat  horny  and  translucent ;  when  bruised,  they 
evolve  an  agreeable  fragi'anee  resembling  that  of  dill,  and  they  have  a 
pleasant  spicy  taste.  In  the  London  market,  they  are  distinguished  as 
En(/lish,  Dutch,  Germanf  and  Mofjttdoi\  the  first  sort  fetcliing  the 
highest  price.  The  fruit  varies  in  size,  tint  and  flavour ;  the  English 
ia  shorter  and  plumper  than  the  others ;  the  Mogador  is  paler,  stalky, 
and  elongated — often  j^  ^^  ^^^  in^^^  5^  length. 

Microscopic  Structure — Caraways  are  especially  distinguished  by 
their  enormous  vitta*,  which  in  transverse  section  display  a  triangular 
outline,  the  largest  diameter,  f/'.  the  base  of  the  triangle,  often  attaining 
as  much  as  300  mkm.  Even  those  of  the  commissure  are  usually  not 
smaller. 

Chemical    Composition— Caraways  contain  a  volatile  oil,  which 
the  Dutch  drug  affords  to  the  extent  of  5'5  per  cent.,  that  grown  in 
Germany  to  the  amount  of  7  per  cent.^ ;  in  Norway  58  per  cent,  have 
also  been  obtained  from  indigenous  caraways."     The  position  and  sizo  ^ 
of  the  vitt®  account  for  the  fact  that  comminution  of  tne  fruits  previous  H 
to  distillation,  does  not  increase  the  yield  of  oil  " 

Volckel  (18^0)  showed  that  the  oil  is  a  mixture  of  a  hydrocarbon 
C^^^H".  and  an  oxygenated  oil,  C*"ff  ^O.  Berzelius  subsequently  termed 
the  former  Cdrvene  and  the  latter  Carvol.  ^ 

Carvene^  constituting  about  one  third  of  the  crude  oil,  lK>ils  at  17«l^  H 
C,  and  forms  with  dry  hydrochloric  gas  crystals  of  C*"H'*-f  2HCI.  U" 
has  been  ascertained  by  us  that  carvene,  as  well  as  carvol,  has  a  dextro- 
gyrate power,  that  of  carvene  being  considerably  the  stronger ;  ther& 
are  probably  not  many  liquids  exhibiting  a  stronger  dextro^*rate  rota* 
tion.  Carvene  is  of  a  weaker  odour  than  carvol,  from  which  it  has  not 
yet  been  absolutely  deprived;  perfectly  pure  carvene  would  no  dou 


I 
I 


*  Morton,  Cijchp,  qf  AffriCuUurf,  i*  (1855) 
390, 
"  Infunnation    obligingly    tupplied    by 


Messrs.  Scbtmiitel  k  Co.,  LeipB^ 

^  iiSchabeler,    PJkmammmjfi 

ChristifuiiA,  186^-1875.  85. 
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i'ove  no  longer  to  pa^ess  the  specific  odour  of  the  drug.  By  diatillini,^ 
it  over  sodium  it  acquires  a  rather  pleasant  r>dour ;  its  spec.  g\\  at  15° 
C.  is  equal  to  O'SGl. 

Carvol  at  20'  C  has  a  sp.  gv.  of  0053 ;  it  boils  at  22^  C. ;  the 
same  oil  appears  to  occur  in  dill  (see  Fructus  Auethi),  and  an  oil  of  the 
same  percental  constitution  is  yielded  by  the  spearmint.  The  latter 
however  deviates  the  plane  of  polarization  to  the  left.  If  4  parts  of 
car\'ol,  either  from  caraways,  dill,  or  spearmint,  are  mixed  with  1  part 
of  alcohol,  sp.  gr,  0*830,  and  saturated  with  sulphuretted  hydrogen, 
crystals  of  (C*'^H**C)'SH^  are  at  once  formed  as  soon  as  a  little  ammonia 
is  added.^ 

Oil  of  caraway  of  inferior  quality  is  obtained  from  the  refuse  of  the 
fruit;  we  find  it  less  dextrogyrate  than  the  oil  from  the  fruits  alone; 
this  is  due  to  the  admixture  of  oil  of  turpentine  before  distilling. 

If  the  carvol  is  distilled  there  remains  in  the  still  a  thickish  residue, 
from  which  a  substance  of  the  phenol  class  may  be  extracted  by 
caustic  lye. 

Oil  of  caraway  distilled  in  England  from  home-grown  ciiraways  is 
preferred  in  this  country.  On  the  Continent,  that  extracted  from  the 
caraways  of  Halle  and  Holland  is  considered  tu  be  of  finer  flavour  than 
the  oil  obtained  from  those  of  Southern  Oenoan}^ 

The  immature  fruit  of  caraway  is  rich  in  taimic  matter,  striking  blue 
with  a  salt  of  iron.  It  occurs  abundantly  in  the  tissue  around  the  oil- 
duct^,  where  the  presence  of  sugar  may  be  also  detected  by  alkaline 
tartrate  of  copper.  Sugar  occurs  likewise  in  the  embryo,  but  not  in  the 
albumen,  in  which  latter  protein  substances  predominate. 

Production  and  Commerce^Caraways  are  exported  from  Fin- 
mark,  the  most  nox'therly  province  of  Norway  ;  from  Finland  and 
Russia,  In  Germany,  the  cultivation,  recommended  by  Gleditsch  ia 
1776,  is  now  largely  carried  on  in  Moravia,  and  in  Prussia,  especially 
in  the  neighbourhood  of  Halle.  The  districts  of  Erfurt  and  Merseburg, 
also  in  Prussia,  are  stated  to  yield  annually  about  30,000  cwt  Dutch 
caraways  are  produced  in  the  provinces  of  North  Holland,  Gelderland 
and  North  Brabant,  in  the  latter  two  from  wild  plants,^  Caraways  are 
frequently  shipped  from  the  ports  of  Morocco ;  tlie  quantity  exported 
thence  in  1872  was  952  cwt.  and  288  cwt.  in  1875.^ 

The  import  of  caraways  into  the  United  Kingdom  in  1S70  amounted 
to  19,160  cwt,  almost  all  being  from  Holland. 

The  essential  oil  is  manufactured  on  a  large  scale.  According  to  a 
statement  of  the  Chamber  of  Coramerce  of  Leipzig,*  four  establishments 
of  that  district  produced  in  1872  no  less  a  quantity  than  30,955  kilo. 
(68,277  lb.),  valued  at  £24.,OOa 

Uses — Caraway  in  the  form  of  essential  oil  or  distilled  water  ia  used 
in  medicine  as  an  aromatic  stimulant,  or  as  a  flavouring  ingredient. 
But  the  consumption  in  Europe  is  far  more  important  as  a  spice,  iu 
bread,  cakes,  cheese,  pastry,  confectionary,  sauces,  ettv,  or  in  the  form  of 
oil  as  an  ingredient  of  alcoholic  liquors.  The  oil  is  also  used  for  the 
scenting  of  soap. 


•  Pharm,  Joum,  vii.  (1876)  75. 

*  Ondcsnuii*  Aanteekenhrffn^  etc.,  Rot* 
tcnlMii,  1864-1856.  35L 


"  Contular  Heporta,  1873  and  187C. 
*  Pfiarmactfffisehe  Ztritvng,    15tli  April 
1874 
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Fmmd  Frwits,  Fennel  Seeds ;  F.  Fndli  de  Fenouil ;  G.  Fe 

Botanical  Origin — Fmniculum  vitlgare  Gartn.  {AnethuTn  Fceni- 
cidum  K),  an  erect,  branching  plant  with  an  herbaceous  stem  and 
perennial  rootstock,  growing  to  the  height  of  3  or  4  feet,  having  leaves 
3  or  3  times  pinnate  with  narrow  linear  segments.  In  allusion  to  Uie 
latter  the  plant  had  also  been  named  FGeniculnnt  capillaceuni  by 
GiUbert.  I 

It  appears  to  be  truly  indigenous  to  the  countries  extending  from 
the  Caspian  regions  (or  even  China?)  to  the  Mediterranean  and  the  Greek 
Peninsula,  but  is  a  doubtful  native  iu  many  parts  of  Central  and 
Southern  Russia,  The  plant  on  the  other  hand  is  also  found  apparently 
wildj  over  a  large  portion  of  Western  Europe  as  far  as  the  British  Isles^ 
especially  in  the  vicinity  of  the  sea. 

Fennel  is  largely  cultivated  in  the  central  parts  of  Europe,  as  Saxony,  I 
Fmnconia  and  Wnrtemberg,  also  in  the  South  of  France  about  Niraes, 
and  in  Italy,     It  is  extensively  grown  in  India  and  China.     The  Indian 
plant  is  an  annual  of  somewhat  low  stature/ 

The  plant  varies  in  stature,  foliage,  and  in  the  size  and  form  of  its 
fruits  ;  but  all  the  forms  belong  apparently  to  a  single  species. 

History — Fennel  was  used  by  the  ancient  Romans,  as  well  for  its  aro- 
matic fruits,  as  for  its  edible  succulent  slu>ots.  It  was  also  employed  in 
Northern  Europe  at  a  remote  period,  as  it  is  constantly  mentioned  in 
the  Anglo-Saxon  medical  receipts,  which  date  as  early  at  least  as  the 
llth  century.  The  diffusion  ol"  the  plant  in  Central  Europe  was  stimu- 
lated by  Charlemagne,  who  enjoined  its  cultivation  on  the  imperial 
farms.  Fennel  shoots  {twrionesfttnuculi),  fennel  water,  and  fennel  seed, 
as  well  as  anise,  arc  all  mentioned  in  an  ancient  record  *  of  Spanish  agri- 
culture dating  a.d.  t>6L 

Description — The   fennel  fruits  of  commerce,  commonly  called 
Femiel  Seeds,  are  of  several  kinds  and  of  very  different  pecuniary  value.  • 
The  following  are  the  principal  sorts: —  ' 

1,  Stveet  Fennel, — known  also  as  Rofnaii  Fern} el,  is  cultivated  in  the 
neighbourhood  of  Nimes  in  the  south  of  France*  The  plant  is  a  tall 
perennial  with  large  umbels  of  25  to  30  rays.'  As  the  plants  grow  old, 
the  fruits  of  each  succeeding  season  gradually  change  in  shape  and 
diminish  in  size,  till  at  the  end  of  4  or  5  years  the3^  are  hardly  to  he 
distinguished  from  those  of  the  wild  fennel  growing  in  the  same  district. 
This  curious  fact,  remarked  by  Taberniemontanus  (158^),  wa^  experi* 
mentally  proved  by  Guibourt/ 

The  fruits  of  Sweet   Fennel  as  found   in   the  shops  are  oblong.^ 
cylindrical,  about  f^  of  an  inch  in  length  by  ^\  in  diameter^  more  or  Ic 
arched,  terminating  with  the  two-pointed  base  of  the  style,  and  smootli 


'  It  is  an  ftnnnal  even  in  England,  ripen- 
ing seeds  in  its  first  year,  and  then  dying. 

'  Lf  Calrndrirr  lU  Cordmte  dc  Pann^f^ 
961,  publiiV  ptu-  E.  Do«y,  Leyde,  WX 

*  The  Nlmea  fennel  hoM  been  usUAily  ro- 
foretl  to  Fotniculum  dulee  DC.,  but  that 


pliuit  b^  the  stem  comprened  4t  the  bttse, 
and  only  G  to  8  ra^i  in  tb«  umbel ;  mad  is 
the  fc^nnol  Mhicb  is  eaten  as  a  ¥«K»iBbltt  <ir 
AS  a  salad. 
*  HUL  des  Droffu**,  ill  (1869)  SSS 
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on  the  surface.  Each  mericarp  in  marked  by  5  promioent  ridges,  the 
lateral  being  thicker  than  the  dorsal.  Between  the  lidores  lie  vitta3, 
and  there  are  two  vitUo  on  the  commissural  surface,— all  filled  with 
dark  oily  matter.  The  fruits  seen  in  bulk  have  a  pale  greenish 
hue;  their  odour  is  aromatic,  and  they  have  a  pleasant,  saccharine, 
spicy  taste. 

2.  Gei'vian  Fennel^  Sa^con  Fennel,  produced  especially  near  WeLssen- 
fels  in  the  Prussian  province  of  Saxony ;  the  fruits  are  1%  to  J  of  an 
inch  long,  ovoiJ-oblong,  a  little  compressed  latei-ally,  sli^jhtly  curved, 
termitiating  in  a  short  conical  stylupodium ;  they  are  glabrous,  of  a 
deep  brown,  each  mericarp  marked  with  5  conspicuous  pale  ridges,  of 
which  the  lateral  are  the  largest.  Seen  in  bulk,  the  fruits  liave  a 
greenish  brown  hue  ;  they  have  an  aromatic  saccharine  taste,  with  the 
peculiai*  smell  of  fennel. 

3.  Wild  or  Bitter  Fenitr}  (Fenoitil  amer)^  collected  in  the  south  of 
France,  where  the  plant  grows  without  cultivation.  They  are  smaller 
and  broader  than  those  of  the  German  Fennel,  being  from  |  to  ^  of  an 
inch  long  by  about  ^^  of  an  inch  wide.  They  have  less  prominent  ridges 
and  at  maturity  are  a  little  scurfy  in  the  furrows  and  on  the  commissure. 
Their  taste  is  bitterish,  spicy,  and  strongly  fennel-like.  The  essential 
oil  (Essence  de  Fenouil  amer)  is  distilled  from  the  entire  herb. 

4.  Indian   Feur^fif. — A   sample   in   our   possession   from    Bombay 
semble^  Sweet  Fennel,  but  the  fruits  are  not  so  long,  and  ai*e  usually 

straight.  The  mother*plant  of  this  drug  is  F,  Panmonmn  DC,  now 
regarded  as  a  simple  variety  of  F.  vidgrire  Gartn, 

Microscopic  Structure^ — The  most  marked  peculiarity  of  fennel  is 
exhibited  by  the  vitt^,  which  are  surrounded  by  a  brown  tissue.  The 
latter  is  made  up  of  celts  resembling  the  usual  form  of  cork-cells.  In 
Sweet  Fennel  the  vitt^e  are  smaller  than  in  the  German  fruit;  in  the 
ti^nsvei"3e  section  of  the  latter,  the  largest  diameter  of  these  ducts  is 
about  200  mkm. 

Chemical  Composition — The  most  important  constituent  of 
fennel  fruits  is  the  volatile  oil,  which  is  afforded  both  by  the  Sweet 
and  the  German  fennel  to  the  extent  of  about  3i  per  cent. 

Oil  of  fennel,  from  whatever  variety  of  the  drug  obtained,  consists  of 

neihol  (or  Anise-camphor)  CH^  <  ^tt  pxr  /-itts  ^  and  vaiiable  but  less 

considerable  proportions  of  an  oil,  isomeric  with  oil  of  turpentine. 
Anethol  is  obtainable  from  fennel  in  two  forms,  the  solid  and  the 
liquid ;  crystals  of  the  former  are  deposited  when  the  oil  is  subjected 
to  a  somewhat  low  temperature ;  the  liquid  anethol  may  be  got  by 
collecting  the  portion  of  the  crude  oil  passing  over  at  2:^5°  C.  The 
crystals  of  anethol  fuse  between  IG  and  20'';  the  liquid  form  of 
anethol  remains  fluid  even  at  —  10"*  C.  By  long  keeping,  the  crystals  " 
alowly  l^ecome  liquid  and  lose  their  power  of  reassuming  a  crystal- 
line form. 

Three  varieties  of  oil  of  fennel  are  found  in  commerce,  namely  the 

oils  of  Sived  Fennd  and  Bitter  Fevnd  offered  by  the  drug-houses  of 

the  south  of  France;  their  money  value  is  as  3  to  1,  the  oil  of  sweet  j 

fennels  which  has  a  decidedly  Hvert   taste,  being  by   far  the  most 

esteemed.     The  third  variety  is  obtained  from  Saxon  fennel,  especially 
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by  the  manufacturers  of  Dresden  and  Leipzig/  We  have  been  supplied 
with  type-spec J mens  of  the  tirst  two  oils  by  the  distillei's.  Messrs.  J, 
Sagnier,  fils,  &  Cie.,  Nimcs ;  a  specimen  of  the  third  has  been  distilled 
in  the  lahoratoiy  of  one  of  ourselves. 

Oil  of  fennel  differs  from  that  of  anise  by  displaying  a  considerable 
roUitory  power.  We  found  tlie  above-mentioned  specimens^  examined 
in  a  column  50  mm.  long,  to  deviate  the  ray  of  polarized  light  to  the 
right  thus : — 

Oil  of  Sweet  Feimel       .        .        .        ,  .      29'-8 

n     Bitter      , r*8 

„     German   „ 9'"1 

The  rotatory  power  is  due  tcj  tlie  hydrocarbon  contained  in  the  ot 
we  asccrtani  that  anethol  from  oil  of  anise  is  devoid  of  it. 

Fennel  fruits  contain  sugar,  yet  their  sweetness  or  bitterness  depends 
on  the  essential  oil  rather  than  on  the  presence  of  that  body.  The 
albumen  of  the  seed  contains  fixed  oil,  which  amounts  to  about  12  per 
cent,  of  the  fruit. 

Uses^Fennel  fruits  are  used  in  medicine  in  the  fonu  of  distilled 
water  and  volatile  oil,  but  to  no  considerable  extent.  The  chief  con- 
sumption is  in  cattle  medicines,  and  of  the  oil  in  the  manufacture  of 
cordials. 
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FRUCTUS  ANISI, 
Anise,  Aniseed;  F.  Frmts  (TAnis  veti;  G. 


Ants, 


Botanical  Origin — PimjnneUa  Anisum  L.,  an  annual  plant, 

indigenous  to  Asia  Minor,  the  Greek  Islands  and  Egypt,  but  nowhere 
to  be  met  with  unduubtedly  growing  wild.  It  is  nuw  also  cultivated 
in  many  parts  of  Europe  where  the  summer  is  hot  enough  for  ripening 
its  fruits,  as  well  as  in  India  and  South  America.  It  is  not  grown  in 
Britain. 

History — Anise,  which  the  ancients  obtained  chiefly  from  Crete  and 
Eg>'i>t,  is  among  the  oldest  of  medicines  and  spices.-  It  is  mentioned 
by  Theojihrastns,  by  the  later  writers  Dioscoridcs  and  Pliny,  as  well  as 
by  Edrisi,^  who  enumerates  anise  **  sortc  de  graine  douce  "  among  the 
products  of  Tunisia.  In  Europe  we  find  that  Charlemagne  (A.D.  812) 
commanded  that  anise  should  be  cultivated  on  the  imperial  farms  in 
Germany.  The  Anglo-Saxon  w^ritings  contain  frequent  allusions  to  the 
use  of  dill  and  cumin,  but  we  have  failed  to  find  in  them  any  reference 
to  anise,  nor  in  the  AMtb/fjon  Myddfm, 

The  Patent  of  Pontage  granted  by  Edward  I.  in  1305  to  raise  funds 
lor  repairing  the  Bridge  of  London/  enumerates  ^/r<W  (an mum)  among 
the  commodities  liable  to  toll.  There  are  entries  for  it  under  the  name 
of  Amtif^  vert  in  the  account  of  the  expenses  of  John,  king  of  France, 
during  his  abode  in  England,  1359-60;*  and  it  is  one  of  the  spices  of 
which  the  Grocers*  Company  of  London  had  the  weighing  and  oveiuigbt 


*  The  Leipzig  Chaml>er  of  Commerce  re< 
porta  the  (jiiaiitit^r  made  by  four  establish- 
meijta  in  1S72,  as  4350  kilo.  (0504  tr>0. 

'^  On  the  Ani^r  of  the  Bil>k%  B<?e  note  in 
OUT  articli'  FrticttiR  Anethi* 

»Plgo  150  of  the   "  JJescription,*'  etc.. 


quoted  in  the  article  Fructos  CAnii,  pk.  309^ 

note  5. 

Br'uiir.  1827.  156, 

*  I><jiiet  d'Arcq,  Compter  </i»  (Wf 
de«  lioU  de  France,  I  SSL  206.  230, 
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from  1453/  By  the  Wardrobe  Aceoun(^  of  Edward  IV.,  A.a  1480,2  it 
appears  that  the  royal  linen  was  perfumed  by  means  of  "  lytill  bagges 
of  fustian  stuffed  with  ireos  and  anneys'' 

Anise  seems  to  have  been  grown  in  England  as  a  potherb  prior  to 
1542,  for  Boorde  in  his  Difeiary  of  Hdth,  printed  in  that  year,^  says  of 
it  and  fennel, — '*  these  herbes  be  seldom  vsed,  but  theyr  seedea  be  greatly 
occupyde/' 

In  common  with  all  otiier  foreign  commodities,  anise  wms  enormously 
taxed  during  the  reign  of  Charles  L,  the  duties  levied  upon  it  amounting 
to  758.  per  112  lb.' 

Description — Anise  frniis,  which  have  the  usual  characters  ot  the 
order,  are  about  ^n  of  an  inch  in  length,  mostly  undivided  and  attached 
to  a  slender  pedicel  They  are  of  ovoid  form,  tapering  towards  the 
sammit,  which  is  crowned  by  a  pair  of  short  styles  rising  from  a  thick 
stjdopode;  they  are  nearly  cylindrical,  but  a  little  constricted  towards  the 
commissure.  Each  fruit  is  marked  by  10  light-coloured  ridges  which 
give  it  a  prismatic  form  ;  these  as  w^ell  as  the  rest  of  the  surface  of  the 
fruit,  ai'e  clothed  with  short  rough  hairs.  The  drug  has  a  greyish  brown 
hue,  a  spicy  saccharine  taste,  and  an  agreeable  arumatic  smelL 

Microscopic  Structure— The  most  striking  peculiarity  of  anise 
fruit  is  the  large  number  of  oibducts  or  vitta?  it  contains;  each  hnlf  of 
the  fruit  exhibits  in  transverse  section  nearly  30  oil-ducts,  of  which  the 
4  to  6  in  the  commissure  are  by  far  the  largest  The  hairs  display 
a  simple  structure,  inasmuch  as  they  are  the  elongated  cells  of  the 
epidermis  a  little  rounded  at  the  end,  i 

Chemical  Composition — The  only  important  constituent  of  anise 
is  the  essential  oil  (Oleum  A  nisi),  w^hich  the  fruits  atfbrd  to  the  extent 
of  3  per  cent,  from  the  best  Moravian  sort;  Eusslan  anise  yit^lds  from 
2\7  to  2  7  per  cent,  the  German  2  3  per  cent-  This  oil  is  a  colourless 
liquid,  having  an  agreeable  odour  of  anise  and  a  sweetish  aromatic 
tabte  ;  iU  sp.  gr,  varies  from  0-977  to  0983.  At  10°  to  lo'^  a,  it  sohdi- 
fies  to  a  hard  crystalline  mass,  which  does  not  resume  its  fluidity  till 
the  temperature  rises  to  about  17*"  C. 

Oil  of  anise  resembles  the  oils  of  fennel,  star-anise,  and  tarragon,  in 
that  it  consists  almost  wholly  of  Anefhol  or  Anise'Camphor  described 
in  the  previous  article  {p.  30i>).  This  fact  explains  the  rotatory  power 
of  oil  of  anise  being  interior  to  that  of  fennel.  Oil  of  German  anise, 
distilled  by  one  of  us,  examined  under  the  conditions  stated,  page  310, 
deviated  only  1*''7,  but  to  the  left.  Franck  (1868)  found  oil  of  Saxon 
anise  deviating  I'^l  to  the  right 

Production  and  Commerce — Anise  is  produced  in  Malta,  about 
Alicante  in  Spain,  in  Tuiirnine  and  Guienne  in  France,  in  Pugha 
(Southern  Italy),  in  several  parts  of  Noiihern  and  Central  Germany, 
Bohemia  and  Moravia,  The  Russian  provinces  of  Orel,  Tula  and 
Woronesh,  south  of  Moscow,  also  produce  excellent  anise,  and  in 
Southern  Russia,  Charkow  is  likewise  known  for  the  production  of 


^"^n,  IfiM.  qfthj^  hirliyf^  Grmi  Ltrety 
r  London,  1834,  310. 
\>y  N.  H,  Nicolas,  Lomi  1830. 


*  Reprinted  for  the  Early  Engliak  Text 


Society,  1870.  281. 

^  Eoivs  of  MarchandisjtJ^^  1635. 

°  Laljoratory  uotes  obligiu^y  furnielied 
by  Mesarn,  ochiminel  &  Co.,  Leipzig* 
(1878). 
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this  drug.  In  Greece,  anise  is  largely  cultivated  under  the  name  of 
yXvKdviarov,  and  it  is  much  grown  in  Northern  India.  Considerabk 
quantities  are  also  now  imported  from  Chili  The  drug  is,  on  the 
whole,  always  of  a  remarkably  uniform  appearance. 

Uses — Anise  is  an  aromatic  stimulant  and  carminative,  usually 
administered  in  the  form  of  essential  oil  as  an  adjunct  to  other  medicines. 
It  is  also  used  as  a  cattle  medicine.  The  essential  oil  is  lai^ely  consumed 
in  the  manufacture  of  cordials,  chiefly  in  France,  Spain,  Italy,  and  South 
America. 

Adulteration — The  fruits  of  anise  are  sometimes  mixed  with  those 
of  hemlock,  but  whether  by  design  or  by  carelessness  we  know  not 
Careful  inspection  with  a  lens  will  reveal  this  dangerous  adulteratioiL 
We  have  known  powdered  anise  also  to  contain  hemlock,  and  hare 
detected  it  by  trituration  in  a  mortar  with  a  few  drops  of  solution 
of  potash,  a  sample  of  pure  anise  for  comparison  being  tried  at  the 
same  time. 

The  essential  oil  of  aniseed  may  readily  be  confounded  with  that  of 
Star-anise,  which  is  distilled  from  the  fruits  of  the  widely  different 
Illicium  ani^atum.  As  stated  at  p.  22,  these  oils  agree  so  closely  in 
their  chemical  and  optical  properties,  that  no  scientific  means  are  known 
for  distinguishing  them. 

RADIX    SUMBUL. 

SumbvZ  Root;   F.  Racine  de  Sumbul,  Sambola  ou  Sambnk; 

G.  Mo8chu8wvbrzd. 

Botanical  Origin — Fei^vla  SumbvZ  Hooker  fiL  (Euryangium 
Sv/mbul  Kauflfmann*),  a  tall  perennial  plant  discovered  in  1869  by » 
Russian  traveller,  Fedschenko,  in  the  mountains  of  Maghian  near 
Pianjakent,  in  the  northern  part  of  the  Khanat  of  Bukhara,  nearly  W 
N.  lat.,  and  68°  to  69°  E.  long.  From  Wittmann's  statements  (1876) 
it  would  appear  that  the  Sumbul  plant  abounds  far  east  from  that 
country,  in  the  coast  province  of  the  Amoor.  A  living  plant  trai*' 
mitted  from  the  former  district  to  the  Botanical  Garden  of  MoflCpw 
flowered  there  in  1871,  another  in  1875  at  Kew,  where  the  plant  (M 
after  flowering. 

History — The  word  sumbtU,  which  is  Arabic  and  signifies aflW 
or  spike,  is  used  as  the  designation  of  various  substances,  but  especiiDy 
of  Indian  Nard,  the  rhizome  of  Nardodachjs  Jatamansi  DC.  Ud^ 
what  circumstances,  or  at  what  period,  it  came  to  be  applied  to  ^ 
drug  under  notice,  we  know  not.  Nor  are  we  better  informed  tf  ^ 
the  history  of  sumbul  root,  which  we  have  been  unable  to  trace  by 
means  of  any  of  the  works  at  our  disposal.  All  we  can  say  is,  that  the 
drug  was  first  introduced  into  Russia  about  the  year  1835  as  a  sub* 
stitute  for  musk,  that  it  was  then  recommended  as  a  remedy  for 
cholera,  and  that  it  began  to  be  known  in  Germany  in  1840,  and  ten 
years  afterwards  in  England.  It  was  admitted  into  the  Bntuk 
Phamiacojxjim  in  1867. 

^  Now,  Mem.  de  la  Soc,  imp,  des  Xat,        Also  iigurcd  in  Bentley  md  TriflMBi  ^'^ 
fie  Moscou,  xii.  (1871)  263.  Ubb.  24.  25.—        Plants,  part  20  (1877). 
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Description — The  root  as  found  in  commerce  consists  of  transverse 
slices,  1  to  2  inches,  rarely  as  much  as  5  inches  in  dianiet^^r,  and  an  inch 
or  more  in  thickness ;  the  bristly  crown,  and  ta|>ering  lower  portions, 
often  no  thicker  than  a  quill,  are  also  met  with.  The  outside  is  covered 
by  a  dark  papery  bark;  the  inner  surface  of  the  slices  is  of  a  dirty  brown, 
marbled  with  w^hite,  showing  when  viewed  with  a  lens  an  abundant 
rusinous  exudation^  especially  towards  the  circumference.  The  interior 
is  a  spongy,  fibrous,  farinaceous-looking  substance,  having  a  pleasant 
musky  odour  and  a  bitter  aromatic  taste. 

Microscopic  Structure^Thc  interior  tissue  of  sumbul  root  is  very 
irregularly  constructed  of  woody  and  medullary  mys,  while  the  cortical 
[mrt  exhibits  a  loose  spongy  parenchyrac.  The  structural  peculiarity 
of  the  root  becomes  obvious,  if  thin  slices  are  moistened  with  solution 
of  iodine,  when  the  medullary  rays  assume  by  reason  of  the  starch  they 
contain  an  intense  blue»  The  structure  of  the  root  differs  from  the 
usual  arrangement  by  the  formation  of  independent  secondary  cambial 
sones  with  fibro- vascular  bundles  within  the  original  cambium.  Similar 
peculiarities  are  also  displayed  by  the  roots  of  Myrrliis  odorata,  Con- 
volvulus Scammonia,  IpomtBa  Turpethum  and  others/  Large  balsam- 
ducts  are  also  observable  in  Sumbul  as  well  as  in  the  roots  of  many 
other  Uml^ellifene.2 

Chemical  Composition — Sumbul  root  yields  about  9  per  cent,  of 
a  soft  balsamic  resin  soluble  in  ether,  and  J  per  cent,  of  a  dmgy  bluish 
essential  oil.  The  resin  has  a  musky  smell,  not  fully  developed  until  after 
contact  with  water.  According  to  Reinach  (1848),  it  dis.solves  in  strong 
sulphuric  acid  with  a  fine  blue  colour,  but  in  our  experience  w*ith  a 
crimson  brown.  The  same  chemist  states  that  when  sulyeeted  to  dry 
distillation,  it  yields  a  blue  oil 

Solution  of  potash  is  stated  to  convert  the  resin  of  sumbul  into  a 
crystalline  potassium  salt  of  Sujubvlamic  Add,  which  latter  w^as  ob- 
tained in  a  crystalline  state  by  Reinsch  in  1843,  but  has  not  been  further 
examined.  Sumbulamic  acid,  which  smells  strongly  of  musk,  appears 
to  be  a  different  substance  from  Sinnbullc  or  Sumbtdolic  Aekl,  the 
potassium  salt  of  w^hich  may  be  extracted  by  water  from  the  above- 
mentioned  alkaline  solution.  Ricker  and  Reinsch  (1848),  assert  that 
the  last- mentioned  acid,  of  which  the  root  ccmtains  about  |  per  cent,  is 
none  other  than  Angelic  AmAl,  accompanied,  as  in  angelica  root,  by  a 
little  valerianic  acid.  All  these  substances  require  further  investigatiun, 
as  well  as  the  body  called  SimibuMn,  which  Wfis  prepared  by  Murawjeff 
[l8o3),  and  is  said  to  form  with  acids,  crystalline  saltn. 

Sommer  has  shown  (1850)  that  by  dry  distillation,  sumbul  resin 
yields  Urabdliferune,  which  substance  we  shall  fmiiher  notice  when 
describing  the  constituents  of  g?^ilbanum. 

Uses — Prescribed  in  the  form  of  tincture  as  a  stimulating  tonic. 

Adulteration— 5(^r/iiitf^V  ^iiinbid,  or  '"Box"  is  the  root  of  Dorema 
Ammoniacum  (see  article  Amnioniacum,  p.  324),  which  is  largely  im- 
ported into  Bombay,  being  used  there  in  the  Parsce  fire  temples  as  an 


•  See  A,  ae  Bary,  Annt<mi€^  1877.  623. 

*  The  itructure  ami  growth  of  Sunihul 
root  have  been  elaborate ty  studied  by  Tchis* 
tiakoflf,  of  whoae  obtervatioiiB,  fiiit  pub^ 


Ilnhed  in  RusBiAn  in  1870't  ^  Italiiui  ti^nB< 
latiou  with  two  plates  haii  appeared  in  the 
JCttovo  OiornaU  Bot^inko  tor  Oct  IH7X 
298. 


Icense.'  Tlie  largest  roots,  for  which  we  are  indebted  to  Professor 
[>3^mock,  are  three  inches  in  diameter  at  the  crown,  by  8  inches  in 
angth.  They  are  easily  distinguished  from  the  Sumbul  by  their 
lecidedly  yellow^ish  hue  an  w-ell  as  hy  the  absence  of  any  rausky  odour. 
We  extracted  by  alcohol,  from  the  root  dried  at  100'  CI,  26  per  cent  of 
fa  resin  identical  with  that  afforded  by  commercial  Ammoniacum* 

Bombay  Sumbul  agrees  with  the  Indktn  Sumhul  as  described  by 
Pereira."^ 


ASAFCETIDA.  ! 

Gumini'r'cama  Asaftjetidu  vd  AtmifcEtida;  Amfmiida;  F.  Am/wtida; 
(t.  Asanutt  tStiiikasant 

Botanical  Origin— Two  perennial  umWllileroiis  plants  are  now 
generally  cited  as  the  sonrce  of  this  drug;  hut  though  they  are  both 
capable  of  affording  a  gum-resin  of  strung  alliaceous  odour,  it  has  not 
been  proved  that  either  of  them  furnishes  the  asafcetida  of  commerce. 
The  plants  in  question  are: — 

1.  Feraht  Narthex  Boiss.  (X(tii/iex-Asa/(etaht  Falconer),  a  gigantic 
herbaceous  plant,  having  a  large  root  several  inches  in  thickness,  the 
crown  of  which  is  clothed  with  coarse  bristly  fibres ;  it  has  an  ereci 
stem  attaining  10  feet  in  height,  throwing  out  from  near  its  base 
upwards  a  regular  series  of  branches  bearing  compound  un»bels,  each 
bsartch  proceeding  from  the  axil  of  a  large  sheathing  inflated  petiole, 
the  upper  of  which  are  destitute  of  lamina.  The  radical  leaves,  IJ  feet 
long,  are  bipinnate  with  broadly  ligulate  obtuse  lobes.  It  has  a  lai^ 
flat  fruit  with  winged  margin.  When  wounded,  the  plant  exudes  a 
milky  juice  having  a  powerful  smell  of  asafcetida.  It  commences  to 
gi'ow  in  early  spring,  rapidly  throwing  up  its  foliage,  which  dies  away 
at  the  beginning  of  summer.  It  does  not  flower  till  the  root  has 
acquired  a  considerable  size  and  is  several  years  old. 

F.  Nnrfhej%  which  now  exists  in  several  botanic  gardens  and  liaa 
flowered  twice  in  that  of  Edinburgh,  was  discovered  by  Falconer  in 
1858,  in  the  valley  of  Astor  or  Hasora  (8o°  N.  lat,  T-t^'SO  E.  Iong»  north 
of  Kashmir^ 

2.  Ferula  Scowdosrna  Bentham  et  Hooker  (Scoroikmma  fijptitlum 
inge;  Ferula  Assa  fief ida  L,  in  Boissier,  Flom  orientalis  ii  994) — In 

form  of  leaf,  in  the  bristly  summit  of  the  root,  and  in  general  aspect, 
this  plant  resembles  the  preceding;  but  it  has  tlie  stem  (5  to  7  feet 
high)  nearly  naked,  with  the  umbels,  which  are  very  numerous,  collected 
at  the  summit;  and  the  few  stem-leaves  have  not  the  voluminous 
sheathing  petioles  that  are  so  striking  a  feature  in  Narthex.  In 
NartheXf  the  vittje  of  the  fruit  are  conspicuous, — in  8cQj*ixl4xmia  almout 
obsolete ;  but  the  development  of  these  organs  in  feniloid  plants  varies 
corjsidei"ably,  and  has  been  rejected  by  Bentham  and  Hooker  as  affoi'd' 
ing  no  important  distinctive  chai'acter.  Scorodosiita  is  apparently 
more  pubescent  than  Narthex. 


•  PharuK  Joitm,  xi.  (1S75)  321. 

«  ElomciiU  of  MaU  MfjL  ii  p.  2  (1857) 
208;  ftl«>Be»Uey»  Pharm.  Jonm,  ix,  (1S7S) 
479. 


^  We    refrain   from   citing  krailiticB 
Tibet,  Belucliist&D  aud  Persin,  when  nl^Dli  J 
supposed  to  agree  with  that  of  FaUoncrJ 
have  befiii  fcMind  by  other  coUecton, 
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F,  Scorodo^ma  was  discovered  by  Lehinann  in  1841,  in  the  sandy 
[deserts  eastwards  of  the  Sea  of  Aral,  and  also  on  the  hills  of  the 
[aratagh  range  south  of  the  river  Zaratshau. — that  is  to  say,  south- 
least  of  Samarkand.  In  1S58-59,  it  was  observ^ed  by  Bunge  about 
[Herat  At  nearly  the  same  period,  it  was  afresh  collected  between  the 
I  Caspian  and  Sea  of  Aral,  and  in  the  country  lying  eastward  of  the 
"itter,  by  B4:>rszczow,  a  Russian  botanist,  wlio  has  made  it  the  subject 
f  of  an  elaborate  and  valuable  memoir.' 

The  most  detailed  a*:count  of  the  asafoetida  plant  we  possess  is  that 
of  the  German  traveller  Eogelbert  Kimpfer,  who  in  1087  observed  it  in 
the  Persian  province  of  LarisUm,  between  the  river  Sh^ir  and  the  town 
of  Kongiin,  also  in  the  neighbourhood  of  the  town  of  Dusgan  or  Disgnn, 
in  which  latter  locality^  alone  he  saw  the  gum-resin  collected.  He 
states  that  he  found  the  plant  also  growing  near  Herat  Kampfer  has 
riven  figui-es  of  his  plant  whicli  be  cfilln  Asa  fid i da  Disg tine n h i s,  Q.nd 
Qis  specimens  consisting  of  renin imts  of  leaves^  a  couple  of  mericarps 
a  bad  state)  and  a  piece  of  the  stem  a  few  inches  long,  are  still 
&rved  in  the  British  Museum. 

These  materials  have  been  the  subject  of  much  study,  in  order  to 

[determine  which  of  the  asafa?tida  plants  of  modem  botanists  should  be 

1  identified  with  that  of  Kampfer.     Falconer  and  Borszczow  have  arrived 

in  turns  at  the  conclusion  that  his  own  plant  accords  with  Kampfer s. 

I  But  Kampfer  s  figures  agree  well  neither  with  Naiihex  nor  with  Scoro- 
domuL     The  plant  they  represent  does  not  form,  it  would  seem,  the 
branching  pyramid  of  the  A^trikex   (as   it   flowered   at   Edinburgh}, 
nor   has   it   the   multitude   of  umbels   .seen   in  Borszczow^s  figure  of 
Scoroiktmua* 
Whether  Kampfer's  plant  is  really  identical  with  either  of  those  we 
have  noticed,  and  whether  the  discrepancies  observable  are  due  to  care- 
^_  less  drawing,  or  to  actual  diflerence,  are  points  that  cannot  be  settled 
^■without  the  examination  of  more  ample  specimens, 
^F       Great  allowance  must  be  made  for  the  period  of  growth  at  which 
these  plants  have  Vjeen  observed.     Kiimpfer  s?iw  his  plant  when  quite 
mature,  and  not  wdien  its  stem  was  young  and  flowering.     Narfhex  is 
scarcely  known  except  from  specimens  grown  at  Edinburgh,  those  ob- 
tained   by  Falconer  in  Tibet   having  been  gathered   w^hen   dry  and 
withered.     Even  Boi*szczow's  platit  appears  never  to  have  been  seen  by 
any  botanist  while  its  flower^stcm  was  in  a  growing  state. 

History — Whether  the  substance  which  the  ancients  called  Laser 

kwas  the  same  as  the  modern  Aui^afwlirhf,  is  a  question  that  has  been 
oft€n  discussed  during  the  last  three  hundred  years,  and  it  is  one  upon 
which  we  shall  attempt  to  offer  no  further  evidence.  Suttice  it  to  say 
that  Laser'  is  mentioned  along  with  products  of  India  and  Persia,  among 
^^the  articles  on  which  duty  was  levied  at  the  Roman  custom  house  of 
|B Alexandria  in  the  2od  century. 

**  Hiraju,*'  doubtless  meaning  Asa fmtida,  occurs  in  many  Sanskrit 
Works,  especially  in  epic  poetry,  but  also  in  Susruta. 


'  Die Phiirmnrrutifirh'Wkfttigen  Ferutftfircit 
\  firr  Arnhi'Va^fiMitn  Wimt^.^  8t.  Pctersb. 
I  i860,  ppv  40,  eiKht  plates.— In  the  MedU 
)  tinal  ptani4  of  Bentley  ami  TriitiL-ti,  Nar» 
I  ibex    i»    figured  in   part  21)    and    Scoro- 


do^ma  in  port  24. 

^  Whicii  we  cannot  find  on  any  map. 

^  Kampfer  figured  his  plant  with  al>uut  6 
umljela  on  a  stalky  while  St^rodofrnftt  as 
represented  by  Borszczow,  has  at  least  25. 
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Asafcetida  was  certainly  known  to  the  Arabian  and  Pei'sian  geo- 
graphers and  travellers  of  the  middle  ages.  One  of  these,  Ali  Istakhri, 
a  native  of  Istakb\  the  ancient  Persepotis,  who  lived  in  the  10th  century, 
states*  that  it  produced  abundantly  in  the  desert  between  Sistan  and 
Makran,  and  is  much  used  by  the  people  as  a  condiment.  The  region  ■ 
in  question  comprises  a  poiiion  of  Belnchistan.  m 

The  geogi'apher  Edrisi,-  who  wrote  about  the  middle  of  the  12th 
century,  asserts  that  asafcetida,  called  in  Arabic  IlUtU,  is  collected 
largely  in  a  district  of  Afghanistan  near  Kaleh  Bust,  at  the  junction  of 
the  Helmand  witli  the  Arghundab,  a  locality  still  producing  the  drug. 
Other  Arabian  writers  sls  (piotcd  by  Ibn  Baytjir,'^  describe  asafcetida  in 
terms  which  show  it  to  have  Ijeen  welJ  known  and  much  valued.  i 

Mattha3us  Platearius,  who  flourished  in  the  second  half  of  the 
12th  century,  mentiona  asafcetida  in  his  work  on  simple  medicines, 
known  as  Circa  iniftans,  which  wag  held  in  great  esteem  during  the 
middle  ages.  It  is  also  named  a  little  later  by  Otho  of  Cremona,*  who 
remarks  that  the  more  foetid  the  drug,  the  better  its  quality.  Likef 
other  productions  of  the  East,  asafu/tida  found  its  way  in  European  f 
commerce  during  the  middle  ages  through  the  trading  cities  of  Italy. 
It  is  worthy  of  remark  that  it  is  much  less  frequently  mentioned  by  the 
older  writera  than  galbannm,  sagapenum  and  opopanax.  In  the  13th 
centu^}^  the  **  Physicians  of  Myddfai,"  in  Wales,  considered  asafcetida 
as  one  of  the  substances  which  every  physician  **  ought  to  know  and 
use." 

Collection — ^The  collecting  of  asafcetida  on  the  mountains  about 
Dusgun  in  Laristan  in  Persia,  as  described  by  Kiimpfer,'^  is  performed 
thus: — 

The  peasants  repair  to  the  localities  where  the  plants  abound,  about 
the  middle  of  Ai>nl,  at  which  time  the  latter  have  ceased  growing,  and 
their  leaves  begin  to  show  signs  of  withering.  The  soil  surrounding  the 
plant  is  removed  to  the  depth  of  a  span,  so  as  to  bare  a  portion  of  the 
root.  The  leaves  are  then  pulled  oft,  the  soil  is  replaced,  and  over  it  arc 
laid  the  leaves  and  other  herbage,  with  a  stone  to  keep  them  in  place, 
the  whole  being  arranged  in  this  way  to  prevent  injury  to  the  root 
by  the  heat  of  the  sun. 

About  forty  days  later,  that  is  towards  the  end  of  May,  the  peopl 
return,  the  men  being  armed  with  knives  for  cutting  the  root,  and  b: 
iron  spatulas  for  collecting  the  exuded  juice.  Having  first  removed  tlie 
leaves  and  earth,  a  thinnish  slice  is  taken  from  the  fibrous  crown  of  tha 
root,  and  two  days  later  the  juice  is  scraiied  fiom  the  flat  cut  surface, 
The  root  is  again  sheltered,  care  being  taken  that  nothing  rests  on  it^' 
This  operation  is  repeated  twice  in  the  course  of  the  next  few  days,  b, 
very  thin  slice  being  removed  from  the  root  after  each  scraping.  The 
product  got  during  the  tirwt  cutting  is  called  shfr,  i.e.  viillc,  and  is 
thinner  and  more  milky  and  less  esteemed  than  that  obtained  after- 
irards.     It  is  not  sold  in  its  natural  state,  but  is  mixed  with  soft  earth 
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^  Buck  ttfr  Lfindrr,  tranaljitisd  by  Monlt- 
maun^  Hamburg,  1845.   11 L 

^  G^i^QraphUif  Eilrm^  tnuluitc  pivr  Jftu- 
Wrt,  i.  (1836)450. 

»  SoDlheitncr'A  tranBl.  i.  (1840)  84. 


*  Choulant*  Mactr  FlaridvSf  Um,  1831 
159. 

»  yftdditgon    Mpdd/uL    282.    467    («• 
Uiblii>gi*aphica]  notices  at  the  end). 

*  AftujeHdatt4  Mcotica:,   hwaaovim^  171t> 
535-552. 
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WYt  limosa)  which  i.H  added  to  the  extent  of  an  equal,  or  even  double, 
weight  of  the  gLiin^re-sin,  according  to  the  Boftne^s  of  the  latter. 

After  the  last  cutting,  the  roots  are  aUowed  to  rest  8  or  10  days, 
when  a  thicker  exudation  called  jyisixiz,  more  esteemed  than  the  first,  is 
obtained  by  a  similar  process  carried  on  at  intervals  during  June  and 
July,  or  even  latter^  until  the  root  is  quite  exhausted. 

The  only  recent  account  of  the  production  of  asafietlda  that  we  have 
met  with,  is  that  of  Staff-surgeon  H.  W.  Bellew,  who  witnessed  the 
collection  of  the  drug  in  1857  in  the  neighbourhood  of  Kandahiir.^ 
The  frail  withered  stem  of  the  previous  year  with  the  cluster  of  newly- 
sprouted  leaves,  is  cut  away  from  the  top  of  the  root,  around  which 
a  trench  of  C  inches  wide  and  as  many  deep,  is  dug  in  the  earth. 
Several  deep  incisions  are  now  made  in  the  upper  part  of  tlie  root,  autl 
this  operation  is  repeated  every  *^  or  4  days  as  the  sap  continues  to 
exude,  which  goes  on  for  a  week  or  two  according  to  the  strength  of 
the  plant.  The  juice  collects  in  tears  about  the  top  of  the  root,  or 
when  very  abundant  flows  into  the  hollow  around  it.  In  all  cases  as 
soon  as  incisions  are  made,  the  root  is  covered  with  a  buntUe  of  luose 
twigs  or  herbs,  or  even  with  a  heap  of  stones,  to  protect  it  from  the 
drying  effects  of  the  sun.  The  quantity  of  gum-resin  obtained  is 
variable ;  some  roots  yield  scarcely  half  an  ounce,  othei-s  as  much  as 
two  pounds.  Some  of  the  roots  are  no  larger  than  a  carrot,  others 
attain  the  thickness  of  a  man's  leg.  The  drug  is  said  to  be  mostly 
adulterated  before  it  leaves  the  country,  by  admixture  of  powdered 
gypsum  or  flour.  The  finest  sort,  which  is  generally  sold  pure,  is 
obtained  solely  **  from  the  node  or  leaf-bud  in  the  centre  of  the  root- 
head."  At  Kandahar,  the  price  of  this  sujierior  drug  is  equivalent 
to  fi'om  2^.  8(/.  to  4,«.  8(7.  per  Hn,  while  the  ordinary  sort  is  worth  but 
from  1«.  to  2,^, 

During  a  journey  from  North-western  India  to  Tclieran  in  Persia, 
through  Beluchistan  and  Afghanistan,  performed  in  the  spring  of  1872, 
the  same  traveller  observed  the  asaftetida  plant  in  great  abundance  on 
many  of  the  elevated  undulating  pasture-covered  jthiins  and  hills  of 
Afghanistan,  and  of  the  Persian  province  of  Khorassan,  He  states  that 
the  plant  is  of  two  kinds,  the  one  called  Ktand-i-gaivi  which  is  grazed 
by  cattle  and  used  as  a  potherb,  and  the  other  known  as  Kamd-i-aiRgiiza 
which  affords  the  gum-resin  of  commerce.  The  collecting  of  this  Jast 
is  almO!»t  exclusively  in  the  hands  of  the  western  people  of  the  K^karr 
1^ tribe,  one  of  the  most  numerous  and  powerful  of  the  Afghan  clans,  who, 
^Hwhen  thus  occupied,  spread  their  camps  over  the  plains  of  Kfindahar  to 
^Bthe  confines  of  Herat- 

^B      Wood,  in  his  journey  to  the  source  of  the  Oxiis,  found  asafoetida  to 

^■he  largely  produced  in  a  district  to  the  north  of  this,  namely  the  moun- 

^^ tains  around  Saigan  or  Sykan  (lat.  35"*  10,  long.  OT""  40),  where,  says  he, 

the  land  affording  the  plant  is  as  regulai^y  aiiportioned  out  and  as 

carefully  guarded  as  the  eorniields  on  tlic  phiin.^ 

Description— Tlie  best  asafcetida  is  that  consisting  chiefly  of 
slightly  or  not  agglutinated  tears.     This  is  the  Kandahmi-Hing  of  the 
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3  Bellew,  From  the  Indus  to  the  Tigrh, 
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Bombay  mai^ket,  which  is  not  always  to  be  met  with  in  Bombay,  and 
even  there  ik  only  used  by  wealthy  people  as  a  condiment.  It  is  not 
exported  to  Europe.  The  best  sort  shipped  to  EuiTipe  is  the  A  iif/u^eh- 
i'Lari,  coming  from  Laristan  by  way  of  Afghanistan  and  the  Bolan 
Pass  to  Bombay.  It  shows  agghitinated  tears,  or  when  freshly  im- 
ported, it  forms  a  clammy  yet  hard  yellowish-grey  mass,  in  which 
opaque,  white  or  yellowish  milky  tears,  sometimes  an  inch  or  two  long, 
are  more  or  less  abundant 

Sometimes  asafoetida  is  imported  as  a  fluid  honey-like  mass,  ap- 
parently pure.  We  presume  that  such  is  that  of  the  fii^t  gathering. 
which  Kampfer  says  is  called  mMk.  The  drug  is  often  adulterated 
with  earthy  matter  which  renders  it  very  ponderous  ;  it  must  be 
granted  that  an  addition  of  such  matters  may  often  be  necessary  in 
order  to  enable  the  drug  to  be  transported.  This  earthy  or  stony 
asafa^tida  constitutes  at  Bombay  a  distinct  article  of  commerce  under 
the  name  of  Hlngra. 

By  exposure  to  air,  asafiBtida  acquires  a  bright  pink  and  then  a 
brown  hue.  The  perfectly  pure  tears  display  when  fractured  a  con- 
choidal  surface,  which  changes  from  milky  white  to  purplish  pink  in 
the  course  of  some  hours.  If  a  tear  is  touched  with  nitric  acid  sp.  gr. 
1'2,  it  assumes  for  a  short  time  a  fine  green  colour. 

Wlien  asaftutida  is  rubbed  in  a  mortar  with  oil  of  vitriol,  then  diluted 
with  water  and  neutralized,  the  slightly  coloured  solution  exhibits  a 
Muitih  fluorescence.  The  same  will  be  observed,  to  some  extent,  if  tears 
of  the  drug  are  immersed  in  water  and  a  little  ammonia  is  added.  The 
tears  of  asafcetida  when  warmed  become  adhesive,  but  by  cold  are 
rendered  so  brittle  that  they  may  be  powdered.  With  water  they 
easily  fonn  a  white  emulsion. 

The  drug  has  a  powerful  and  pei*sistent  alliaceous  odour  and  a 
bitter  acrid  alliaceous  taste, 

Chemicai  Composition— Asaftetida  consists  of  resin,  gum  and 
essential  oil,  in  var^-ing  proportions,  but  the  i^esin  generally  amounting 
to  more  than  one  half. 

As  to  the  oil,  we  have  repeatedly  obtained  from  6  to  9  per  cent,  by 
distilling  it  from  common  copper  stills.  It  is  light  yellow,  has  a  re- 
pulsive, very  pungent  odour  of  asatotida,  tastes  at  fii-st  mild,  then 
irritating,  but  does  not  stimulate  like  oil  of  mustard  when  applied  to 
the  skin.  It  is  neutral,  but  after  exposure  to  the  au*  acquires  an  acid 
reaction  and  diflerent  odour ;  it  evolves  sulphuretted  hydrogen.  In  the 
fresh  state,  the  oil  is  free  from  oxygen  ;  it  begins  to  boil  at  135"  to  140' 
C,  but  with  continued  evolution  of  hydrogen  sulphide,  so  that  we  did 
not  succeed  in  preparing  it  of  constant  composition,  the  amount  of 
sulphur  varying  from  20  to  25  per  cent.  We  fuuud  it  to  have  a  sp.  gr.  of 
0'951  at  25',  and  a  strong  dextrog^Tate  power.  If  one  drop  of  it  ib 
allowed  to  Hoat  on  water  it  assumes  a  fine  violet  hue  by  vapoum  of 
bromine. 

The  essential  oil  of  asafoetida  submitted  to  fractional  di-*^"  :^um 
yielded  us,  at  ^iH)"*,  a  considerable  proportion  of  a  most  fjeaud  'ue 

eoloiired  oil.  By  ^^eiy  cautiously  oxidizing  the  crude  oil,  we  ubtaiued 
a  small  amount  of  extremely  deliquescent  crystals  of  a  sulphonic  acid. 
Sodium  or  potassium  decomposes  the  oil  with  evolution  of  gas,  forming 
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potaaaium  sulphide  ;  the  residual  oil  is  found  to  have  the  odour  of  cin- 
namon. 

The  i*esinof  asafcetida  is  not  wholly  soluble  in  ether  or  in  chloroform, 
but  dissolves  with  decomposition  in  warm  concentrated  nitric  acid.     It 

contains  a  little  Femlaic  Acid,  C^H^  (Qy-^VH.CH.COOH,  dis- 
covered by  Hlasiwetz  and  Barth  in  1866,  crystallizing  in  iridescent 
needles  soluble  in  boiling  water ;  it  is  homologous  with  Ea^etie  Acid, 

C?H-Iq^  IrHrHrH^'  which  is  to  be  obtained  by  adding  CO'  to 
the  molecule  of  eugenol  (page.  2S4'). 

Femlaic  acid  may  be  obtained  from  vanillin,  C*^H^^'  OH       (see 

(CHO 
article  Vanilk). 

Fused  with  potash,  ferulaic  acid  yields  oxalic  and  carbonic  acids, 
several  acids  of  the  fatty  series,  and  protocateehuic  acid.  The  resin 
itself  treated  in  like  maimer  after  it  has  been  previously  freed  from 
gum,  yields  resorcin;  and  by  dry  distillation,  oils  of  a  green,  blue, 
violet  or  red  tint,  besides  about  \  per  cent,  of  Umhelliferone^  C^FPO^. 

The  mucilaginous  matter  of  asafostida  consists  of  a  smaller  part 
soluble  in  water  and  an  insoluble  portion.  The  former  yields  a  neutral 
solution  which  is  not  precipit^ited  by  neutral  acetate  of  lead.  The 
insoluble  part  is  readily  dissolved  by  caustic  lye  and  again  separates  on 
addition  of  acids. 

Commerce— The  drug  is  at  the  present  day  produced  exclusively 
in  Afghanistan.  Much  of  it  is  shipped  in  the  Persian  Gulf  for  Bombay, 
whence  it  is  conveyed  to  Europe ;  it  is  also  brought  into  India  by  way 
of  Peshawur,  and  by  the  Bolan  pass  in  Beluchistan. 

In  the  year  1872-73,  there  were  imported  into  Bombay  by  sea, 
chiefly  from  the  Persian  Gulf,  33G7  cwt  of  asafcetida,  and  4780  cwt  of 
the  impure  form  of  the  drug  called  Hingrcu  The  value  of  the  latter  is 
i*carcely  a  fifth  that  of  the  genuine  kind*  The  export  of  asafcetida  fruiu 
Bombay  to  Europe  is  very  small  in  comparison  with  the  shipments  to 
other  ports  of  India. 

Uses — Asafcetida  is  reputed  stimulant  and  antispasmodic.  It  is  in 
great  demand  on  the  Continent,  but  is  little  employed  in  Great  Britain. 
^mong  the  Mahommedan  as  well  as  Hindu  population  of  India,  it  is 
generally  used  as  a  condiment,  and  is  eaten  especially  with  the  various 
3ulse3  known  as  ddl.  In  regions  where  the  plant  grows,  the  fresh 
leaves  are  cooked  as  an  article  of  diet. 

Adulteration — The  systematic  adulteration,  chiefly  with  earthy 
matter  alre^idy  pointed  out,  may  be  estimated  by  exhausting  the  drug 
with  alcohol  and  incinerating  the  residue. 

Allied  Substances.  _ 

Hmg  from  Abvsftahir,  also  in  Bombay  simply  called  Hmg. 

Among  the  natives  of  Bombay,  a  peculiar  form  of  asaftetida  is  in 
use  that  commands  a  much  higher  price  than  those  just  described;  it  is 
also  the  only  kind  admitted  there  in  the  government  sanitary  establish- 
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ments.  This  is  the  Abushaherer  Hni^,  imported  from  Abushir  (Bender 
Bushehr)  anrl  Bender  ALassi  on  the  Persiau  Gulf.  It  ia  the  product  of 
Ferula  alliacea  Boiss,^  (F,  Asafmiidxt  Boiss,  et  Buhse,  non  Lino.)  dis* 
covered  in  1850  Vjy  Buhse.  and  observed  in  1858-50  by  Bunge  in  inaxiy 
places  in  Persia.  This  Hing  is  collected  near  Yezd  in  Khorassan,  and 
also  in  the  province  of  Kerman,  the  plant  being  known  as  angilza,  the 
same  name  that  is  applied  to  Scorodomniu 

Abushiiheree  Hing  is  never  brought  into  European  trade.^  It  forms 
an  almost  blackish  brown, originMlly  irandueent, brittle  mafis.of  extmmely 
f<:)etid  alliaceous  odour,  containing  many  pieces  of  the  stem  with  no 
admixture  of  earth,  Guibourt,  by  whom  it  was  first  noticed,'*  was  con- 
vinced that  it  had  not  been  obtained  from  the  root,  but  had  been  cut 
frojii  the  stem.  He  remarks  that  Theophrastus  alludes  to  asafoetida  (as 
he  terms  the  Silphium*  of  this  author)  as  being  of  two  kinds, — the  one 
of  the  stem,  the  other  of  the  root ;  and  thinks  the  former  may  be  the 
sort  under  notice.  Vigier,^  %vho  calls  it  A  Httfcetidn  vaustfeitx,  found  it  to 
contain  in  100  parts,  of  rosin  and  essential  oil  37'5,  and  gum  23*7, 

We  find  the  odour  of  the  Hing  much  more  repulsive  than  that  of 
common  Asafi  etida.  The  fonner  yields  an  abundance  of  essential  oil, 
which  differs  by  its  reddish  hue  from  that  of  asafcetida.  The  oil  of 
Hing,  as  distilled  by  one  of  us  (1877)  has  also  a  higher  specific  gravity, 
namely,  1*02  at  25"  C.  We  find  also  its  rotatory  power  stronger;  it 
deviated  3S''8  to  the  right,  when  examined  in  a  column  of  100  milH- 
metres  in  length.  The  oil  of  common  asafcetida  deviated  13***5  under 
the  same  conditions. 

By  gently  wanning  the  Abushaherce  Hing  with  concentrated 
liydrochToric  acid,  about  1'12  sp.  gr.,  it  displays  simply  a  dingy  brown 
hue.  By  shaking  it  with  water  and  a  little  amraouia  no  fluorescence 
is  produced.  In  all  these  respects  there  is  consequently  a  well-marked 
difference  between  the  drug  under  examination  and  common  asafcetida. 

F.  teterrhna  Kar.  et  Kir.,  a  plant  of  Soungaria,  is  likewise  remarkable 
for  its  intense  alliaceous  smell;  but  the  plant  is  not  known  as  the  soiu'ce 
of  any  commercial  product.* 
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Oummi'Temma  Galbmnmi;  GaUKinum  ;  F,  Oalbanum;  O*  Mutterhart, 

Botanical  Origin— The  uncert^iinty  that  exists  as  to  the  plants 
which  furnish  asafcetida,  hangs  over  those  w^hich  produce  the  nearly 
allied  drug  Galbanum.  Judging  from  the  characters  of  the  latter,  it 
can  scarcely  be  doubted  that  it  is  yielded  by  umbelliferous  plants  of  at 
least  two  species,  which  are  probabl)^  the  following :" — 


^  Flora  Orientulis,  n,  (1872)  99S. 

*  A  large  Bpeoimen  of  it  was  kiinOy  pre- 
tented  to  ono  of  ub  (H. )  by  Mr,  D.  8.  Kemp 
of  Bombay.  We  have  aIbo  exftnimed  the 
ttnte  drug  m  the  Indian  MuHcumt  and 
further  received  good  spcctmeos  by  the  kind* 
nets  of  Profewor  Bymook,  Sec  hia  notes 
Phami,  Joum.  \\  (I87fi)  103^  imd  viiu 
(1S77)  103. 

"  Bist.  (ifs  Drogttf4,  iii.  (I860)  223. 

*  Hhf,  Plantarumf  L  vi»  c.  3. 


5  Oommf^-r^inft  des  OmbellV^9  (thea«), 
PaHb*  1809*  32. 

*  Borsjtcrow,  op.  cU.  13*14. 

*  The  following  in  addition  liav«  at  vari* 
ons  timcft  been  ^apposed  to  afford gailNymin : 
—Ftrulago  Qalhani/^^a  Koch,  a  native  cl 
the  Moditerraneati  irgion  and  Sonthem 
Rnssia ;  Opoidia  ^  a 
Persian  plant  of  .horn 
Oalbanum  L.^ftBhiur'L«)  uijuLFcruiit^jL  u^  ouutli 
Afrioa. 
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L  Ferula  (jalbanifiua  Bois.*?.  et  Buhse/— a  plant  with  a  tall,  solid 
stem,  4  to  5  feet  high,  greyish,  tomentose  leaves,  and  thin  riat  fruits,  5 
to  6  lines  long,  2  to  3  broad,  discovered  in  IS^S  at  the  foot  of  Dema* 
wend  in  Northern  Persia,  and  on  the  slopes  of  the  same  moinitain  at 
4,000  to  8,000  feet,  also  on  the  mo  on  tains  near  Kiishkiik  and  Chiirchuni 
(Jajarnd?).  Bnnge  collected  the  same  jjlant  at  Snbzawar.  Buhse  saya 
that  the  inhabitants  of  the  district  of  Demawend  collect  the  gum  resin 
of  this  plant  which  is  GaJhtnuja ;  the  teara  which  exude  spontane- 
ously from  the  stem,  especially  on  its  lower  part  and  about  the  bases  of 
the  leaves,  are  at  iirst  milk-white,  but  become  yellow  by  exposure  to 
light  and  air.  It  is  not  the  practice,  so  fai^  as  he  observed,  to  wound 
the  plant  for  the  purpose  of  causing  the  juice  to  exude  more  freely,  nor 
is  the  gathering  of  the  gum  in  this  district  any  special  object  of 
industry.'  The  plant  is  called  in  Pei-sian  KkasMfAh,  and  the  Mazan- 
deran  dialect  BorithheL 

2.  F.  riihricaulis  Boisa.*  {F,  erubescens  Bolas.  ex  parte,  Aucher 
ixmcc.  IL  4(314,  Kotschy  n.  C66). — This  plant  was  collected  by  Kotschy 
in  gorges  of  the  Kuh  Dinar  range  in  Southern  Pei*sia,  and  probably  by 
Aucher-EIoy  on  the  mountain  of  Dalmkuh  in  Nortliern  Pei-sia. 
Borszczow,*  who  regards  it  as  the  same  as  the  preceding  (though 
Boissier*  places  it  in  a  diflerent  section  of  the  genus),  says,  on  the 
authority  of  Buhse,  that  it  occui's  locally  throughout  the  w^hole  of 
Northern  Persia,  is  found  in  plenty  on  the  slopes  of  Elwund  near 
Hamadan,  here  and  there  on  the  edge  of  the  great  central  salt-desert  of 
Pei-sia,  on  the  mountains  near  Subzawar,  between  Ghurian  and  Kbdf, 
west  of  Herat,  and  on  the  desert  plateau  west  of  Khaf  He  states, 
though  not  from  personal  observation,  that  its  gum-resin,  which  con- 
stitutes Pe/vu/n  Galbanum^  is  collected  for  commercial  purposes 
around  Hamadan.  F,  ritbricauUs  Boiss.  has  been  beautifully  figured 
by  Berg"  under  the  name  of  F.  erube.%*€n8. 

History^Galbanum,  in  Hebrew  Chelbemah,  waa  an  ingredient  of 
the  incense  used  in  the  worship  of  the  ancient  Israelites/  and  is  men* 
iioned  by  the  earliest  writers  on  medicine  as  Hippocrates  and  Theo- 
phrastus.*  Dioscorides  states  it  to  be  the  juice  of  a  iW/'/At^^*  growing 
in  Syria,  and  describes  its  characters,  and  themcthod  of  purifying  it  by 
hat  water  exactly  as  followed  in  modern  times.  We  find  it  mentioned 
in  the  2nd  century  among  the  di*u^s  on  which  duty  was  levied  at  the 
Roman  custom  house  at  Alexandria?  Under  the  name  of  Khmah  it 
was  well  known  to  the  Arabians,  and  through  them  to  the  ffhysicians 
of  the  school  of  Salerno. 

In  the  journal  of  expenses  of  John,  king  of  France,  during  his  capti- 
vity in  England,  a,d,  1351*-60,  there  is  an  entry  for  the  purchase  of  1  lb. 


^Ai^fo^lung  tier  in  eintr  Rcut  (lurch 
^Tramkaukajien  und  Pereien  ge^ammelten 
Pfiansen. — Ntfuv.  M&m.  de  la  Soc,  wtp.  dea 
3af.  t/<  Mo«cou,  xii.  (184>0)  90.— Fig.  in 
B«iiU«T  HnH  Trimcn,  Med,  Plant ft^  part  W. 

^  Buhse,  i.c, ;  jiUo  Bulldhi  de  ia  S(k,  imp, 
\  c/«  2iaL  de  Motcoxt,  xxiii,  (1850)  648. 

^J)iagnoK& Ptantamm  notmrttvt  pr(fser(im 
fifriaOalmfn,  net,  ii.  fiifia  2  (IS56)  92. 

*0b.  ciL  3«>  (see  p.  315,  not«  IJ. 

*Fl&ra  OrimtatU,  ii.  (1872)  995. 


*Berg  u.  Schmidt,  Offitinelle  Oewachte, 
iv.  (1863)  tftb.  31  b. 

'ExochiB  XXX.  34. — Jes.  Sirach  sndv.  18. 
— In  imitation  of  the  ancient  Jewish 
cuBtom,  Galbiiiium  is  a  component  of  the 
inceuso  naed  in  the  Irvingite  chapels  in 
London. 

»X<tA^^— Theophr,  JlUt  Plant  ix. 
c*  1, 

*  Vincent,  Commtixt  qf  the  Ancienln,  iu 
(1807  602. 
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of  Qalbanum  which  cost  16*?,,  1  lb,  of  Sagapenum  (Serapm)  at  the  same 
time  coating  only  2«/     In  common  wifch  other  products  of  the  East,! 
these  drags  used  to  rtiach  England  by  way  of  Venice,  and  are  mentioaeilj 
among  the  exports  of  that  city  to  London  in  1503/^ 

An  edict  of  Henry  IIL  of  France  promulgated  in  1.581,  gives  the! 
prices  per  lU  of  the  gum  resins  of  the  Uuihdlifenn  as  follows  : — -Opopa- 
nax,  32  sols,  Sagapenum  22  sols,  Asafcetida  15  sols,  Galbanum  10  sola 
Amraoniacnm  0  sols  6  dcniei-s.* 

Description — Galbanum  is  met  with  in  drops  or  tears,  adhering^ 
i/fittr  se  into  a  mass,  usually  compact  and  hard,  but  sometimes  found  sol 
soft  as  to  be  fluid     The  tears  are  of  the  size  of  a  lentil  to   that  uf  a| 
hazel-nut,  translucent,  and  of  various  shades  of  light  brown,  yellowish  J 
or  faintly  greenish.     The  drug  has  a  peculiar,  not  unpleasant,  aromatic! 
odour,  and  a  disagreeable,  bitter,  alliaceous  taste. 

In  one  variety,  the  tears  are  dull  and  waxy,  of  a  light  yellowislil 
tint  when  fresh,  but  becoming  of  an  orange  brown  by  keeping;  they  ai'O^ 
but  little  disposed  to  run  fcogetlier,  and  are  sometimes  quite  dry  and 
loose,  w^ith  an  odour  that  somewhat  reminds  one  of  savine.     In  recent 
importations  of  this  form  of  galbanum,  we  have  noticed  a  considerable | 
admixture  of  thin  transverse  slices  of  the  root  of  the  plant,  an  inch  or] 
more  in  diameter- 
Chemical  Composition — Galbanum  contains  volatile  oil,  resin  and 
niucilagc.     The  first,  of  which  7  per  cent,  may  be  obtained  by  distillation 
with  water,  is  a  colunrless  or  slightly  yellowish  liquid,  partly  consisting  j 
of  a  hydrocarbon.  QnV\  boiling  at  from  VJir  to  180\     Tliis  oil  affords] 
easily  crystids  of  tei-pin,  C"ir'^+3  OH',  if  it  is  treated  as  mentioned  in  J 
the  article  Oleum  Cajupati ;  it  also  affords  the  crystallized  compounjj 
C^'H^'^  +  HCl     But  the  prevailing  part  of  oil  of  galbanum  consists  oP 
hydrocarbons  of  a  much  higher  boiling  point.     The  crude  oil   has  a 
mild    aromatic   taste,  and  deviates   the    ray    of  polarized    light    to 
the  right 

The  resin,  which  we  find  to  constitute  about  (iO  per  cent  of  thtiJ 
drug,  is  very  soft,  and  dissolves  in  ether  or  in  alkaline  liquids,  evec 
in  milk  of  lime,  but  only  partially  in  bisulphide  of  carbon.      Whei 
heated  for  some  time  at  100°    C,    with    liydrochloric   acid»  it  yield 
Umbelliferone,  O*W0'\  wliich  may  be  dissolved  from  the  acid  liquid  bj 
means  of  ether  or  chloroform ;  it  is  obtained  on  evaporation  in  colour- 
less  Jicicular   crystals,      Umbelliferone   is   soluble    in   hot  water;    it 
solution  exhibits,  especially  on  addition  of  an  alkali,  a  brilliant  blue] 
fluorescence  w^hich  is  destroyed  by  an  acid.     If  a  small  fragment  oi 
galbanum  is  immei^ed  in  water,  the  fluorescence  is  immediately  pro*l 
duced  by  a  drop  of  ammonia/     The  same  phenomenon  takes  place  witM 
asafcetida,  not  at  all  with  ammoniacum  ;  it  is  probably  due  to  traces 
umbelliferone  pre-existing  in  the  former  drugs.     By  boiling  the  umbel-* 


'  Doiiet  d'Arcq.  CompUs  (k  rAru*>tUerie 
des  Roifi  dt  Fran(^t  (1851)  236,— The  pices 
mtut  b«  multiplied  by  S  to  give  a  tiotioii  of 
preaent  value, 

s  Pasi,  TaHffa  dt  PfMt  e  Mimrt,  Venet 
1521.  2<M  (1st  edition.  1503). 

*  Fontanou,  E>lktH  ft  Onhnnance*  des 
RQkd^  France,  ii,  (15S5)  38S. 

*  Thifl  property  of  tunHoUiferon©  nmy  be 


boautifulJy  abowti  by  dippLnff  som«  Uibit^ 
loni!  paper  into  water  which  Taa  atooil  fori 
aij  hour  or  two  on  lumpa  of  gidbantua*  taaii 
drying  it.  A  strip  of  this  piaper  pUecO  imt 
a  test  tube  of  water  with  a  djn>p  of  sunJ 
moaiaK  will  pve  a  superb  blae  aolutiQii^i 
instantly  losing  ita  euloiir  ou  the  j  *  *'* 
of  a  drop  of  liyiUochloric  acid. 
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liferone  with  concentrated  caustic  Ijre,  it  splits  up  into  resorcin,  carbonic 
acid  and  formic  acid. 

Umbelliferone  is  also  produced  from  many  other  aromatic  umbelli- 
ferous plants,  as  Angdlcu,  Levi&ticuia  and  McuTfif  when  their  respec- 
tive resins  ai*e  submitted  to  dry  distillation.  According  to  Zwenger 
(18G0)  it  may  be  likewise  obtained  from  the  resin  of  Bapkne  Mezer'eum 
L  The  yield  is  always  small ;  it  is  highest  in  galbanum,  but  even 
in  this  does  not  much  exceed  0'8  per  cent,  reckoned  on  the  crude 
drug. 

By  submitting  galbanum-resin  to  dry  distillation,  there  will  be 
obtained  a  thick  oil  of  an  intense  and  brilliant  blue/  which  was  noticed 
as  early  as  about  the  year  1730  by  Caspar  Neumann  of  BorUn.     It  is  a 
liquid  having  an  aromatic  odour  and  a  bitter  acrid  taste ;  in  cold  it 
deposits  crystals  of  umbelliferone,  which  can  be  extracted  by  repeatedly 
shaking  the  oil  with  boiling  water,     A  small  amount  of  fatty  acids  is 
also  removed  at  the  same  time.     Submitted  to  rectification  the  crude 
oil  at  first  yields  a  greenish   portion  and  then  the  superb  blue  oil 
,  Kachler  (1871)  found  that  it  could  be  resolved  by  fractional  distillation 
[into  a  colourless  oil  having  the  formula  C^"ff*^  and  a  blue  oil  to  which 
he  afisigned  the  composition  C^^'H"''0,  boiling  at  289**  C.     As  to  the 
hydrocarbon,  it  boils  at  240'  C,  and  therefore  diflei-s  from  the  essential 
F  oil  obtained  when  galbanum  is  distilled  with  water.     The  blue  oil,  after 
[  due  purification,  agrees,  according  to  Kachler,  with  tlie  blue  oil  of  the 
'flowers  of  MatricciHa  Charamnilla  L.     Each  may  be  transformed  by 
means   of  potassium    into   a   colourless   hydrocarbon,   C^H*^;    or   by 
anhydi'ide  of  phosphoric  acid  into  another  product,  C'H^*,  Likewise 
.colourless.     The  latter,  as  well  a-^i  the  former  hydrocarbon,  if  diluted 
[with  ether,  and  bromine  bo  added,  a^ssumea  for  a  moment  a  fine  blue 
[tint;  the  colourless  oil  as  a^ordeil  by  the  drug  on  distillation  with 
iter  assumes  also  the  same  coloration  with  bromine. 
By  fiising  galbanum-resin  with  ]xitash,  Hlasiwetz  and  Baiih  (1864) 
obtained  crystals  (about  6  per  cent,)  oi  Remrcin  or  Meta-Dloxyhenzol, 
together  with  acetic  and  volatile  fatty  acids.     The  name  of  this  remark- 
able substance  alludes  to  Orcin,  which  had  been  exti-acted  in  1829  by 
^Robiquet  from  lichens.     The  formula  of  Resorcin,  C*H*(OH)^  shows  at 
"imce  ita  relations  to  Orcin,  C*H^CH\OH)'.     Resorcin  has  been  ascer- 
lined  to  be  frequently  produced  by  melting  other  resins  with  potash  ; 
hstB  also  been  prepared  on  a  large  scale  for  the  manufacture  of  the 
>rilliant  colouring  matter  called  Eosin,     Galbanum-resin  treated  with 
litric     acid    yields    Trinitroresorcin    CB(NOy(OHf,    the    so-called 
^tyi^hnic  Acid. 

If  galbanum,  or  still  better  its  resin,  is  very  moderately  warmed 
rith  concentrated  hydrochloric  acid,  a  red  hue  is  developed,  which 
|tums  violet  or  bluish  if  spirit  of  wine  is  slowly  added,     Asafn^tida 
reated  in  the  same  way  assumes  a  dingy  gi^eenish  colour,  and  am- 
%cma  is  not  altarfd  at  all     This  test  probably  depends  upon  the 

ation  of  resorcin,  which  in  itself  is  not  coloured  by  hydrochloric 

id,  but  assumes  a  red  or  blue  colour  if  sugar  or  mucilage  or  certain 
>ther  substances  are  present  It  is  remarkable  that  ammoniacum, 
""lough  likewise  yielding  resorcin  when  fused  with  potash,  assumes  no 

*  We  kave  found  it  beat  to  mix  the  gal-  ice-8t*)ne  ;  the  oil  ia  then  easily  and 
bAfium^resiii  with  coanu^ly  powJeret]  puni-        AbundAittly  obtainable. 
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red  colour  when  warmed  with  hydrochloric  acici     The  mucilage  ot 
galbanum  has  not  been  minutely  examioed.  i 

Comnierce^ — Galbanum  is,  we  believe,  brought  into  eomraerce  chiefly 
from  EfLstern  Europe.  It  is  stated  that  considerable  qu*mtities  reach 
Russia  by  way  of  Astrachan  and  Orenburg* 

Uses — Galbanum  is  administered  internally  as  a  stimulating  expec- 
torant, and  is  occasionally  applied  in  the  fui  tn  of  plaster  to  indolent 
swellings. 

Allied  Substances. 

Saffajmium — ^This  is  a  gum-resin  which,  when  pure,  forms  a  tough 
softish  mass  of  closely  agglutinated  tears.  It  diflem  from  asafoetida  in 
forming  brownish  (not  milk-white)  tears,  whicli  when  broken  do  not 
acquire  a  pink  tint ;  also  in  not  having  an  alliaceous  odour.  A  good 
specimen  presented  to  us  by  Professor  Dymock  of  Bombay  (1878)  re- 
minds in  that  and  other  respects  rather  of  galbanum.  We  find  this 
sagapenum  to  be  devoid  of  sulphur  but  containing  umbelliferone  ;  it  is  , 
extremely  remarkable  for  the  intense  and  permanent  purely  blue  colour  | 
it  acquires  in  cold  when  the  smallest  fragment  of  the  drug  is  immersed 
in  hydrochloric  acid  VIZ  sp,  gr, 

Sagapenum.  which  in  medifiival  pharmacy  was  often  called  Sera- 
piiium,  is  so  frequently  mentioned  by  the  older  writei^  that  it  mnst1 
have  been  a  plentiful  substance.     At  the  present  day  it  can  scarcely 
be  procured  genuine  even  at  Bombay,  whither  it  is  sometimes  brought 
from  Pei"sia*     The  botanical  origin  of  the  drug  is  unknown. 


AMMONIACUM, 

OitviTni-resina  Ammoniac  am;  Ammoniacuvi  or  GurfiAt 

F,  Gmitme-rei^ine  Ammmiiaque ;  O,  Ammoiiiak-g^i/nmi^^rw, 

Botanical  Origin, — Doi'^ema  Ammoniacum,  Don,  a  perennial  planC 
with  a  stout,  erect,  leafless  flower-stem,  6  to  8  feet  high,  dividing  towards 
its  upi^er  part  into  numerous  ascending  branches,  along  which  are  dis*  ^ 
posed  on  thick  short  stalks,  ball-like  simple  umbels,  scarcely  half  an  incbH 
across,  of  very  small  flowers.    The  aspect  of  the  full-grown  pla.nt  is  there- ^^ 
fore  very  unlike  that  of  Feridti.    The  Dorerna  has  large  compound 
leaves  with  broad  lobes.     The  whole  plant  ki  its  young  state  is  covered 
w^ith  a  tumentum  of  soft»  stellate  hail's,  which  give  it  a  greyish  luok,  but 
which  disappear  as  it  ripens  it^  fruits.   The  witjiered  stems  long  remaiA ] 
erect,  and  occurring  in  immense  abundance  and  overtopping  the  otherl 
vegetation  of  the  arid  desert,  having  a  striking  appearance.^     The  I'oot  is] 
described  in  the  article  on  8umbul»  p.  313. 

The  plant  occurs  over  a  wide  area  of  the  barren  regions  of  whicli 
Pei-sia  is  the  centre.  According  to  Bunge  and  Bienert,  its  north-westem^ 
limit  appeal^  to  be  Shahrud  (S,E.  of  Asterabad)^  whence  it  extends  east- 
wai*ds  to  the  deserts  south  of  the  Sea  of  Ai"al  and  the  Sir-Daria.  The 
most  southern  point  at  which  the  plant  has  been  observ^ed  is  Basimn, 
a  village  of  Southern  Kliorassan  in  N,  lat.  32'',  E,  long.  59^ 

^  Fig.   iu  Bcntley  and  Trimcn,   Medk,        118  ;  Polak,  Persim^  dan  Ltmd  mtd  «fte 
PlanU,  part  3^1  (1878).  Lttde,  n.  f  lS(i5^  282. 

9  Frftacr,  Journey  into  KhoroJtdn^  1825. 
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Of  the  three  or  four  other  species  of  Dorema,  D,  Aucheri  Boiss,* 

[affords  very  good  ammoniacuoj,  as  wc  know  by  an  ample  specimen  of  the 

mm  deposited  together  with  the  plant  iti  the  British  Museum  by  Mr, 

W.  IL  Loftus,  who  in  1751  collected  bath  at  Kirrind  in  Western  Persia, 

rhere  the  plant  is  called  in  Km*dish  Zuh.      Boissier^  includes  as  IK 

'  Aucheri  another  plants  called  liy  Loftus  /A  robust  am,  the  gum  of  which 

is  certainly  different  from  ammoniacum.     Of  the  plant  itself  there  are 

only  frmts  in  the  British  Museum. 

History — The  first  writer  to  mention  ammoniacum  is  Dioscoridcs, 

who  states  it  to  be  the  juice  of  a  jS^artheJ:  growing  about  Cyrone  in 

"jibya,  and  that  it  is  produced  in  the  neighbourhood  of  the  temple  of 

'imraon.     He  says  it  is  of  two  sorts,  the  one  like  frankincense  in  pure, 

olid  tears,  the  other  massive^and  contaminated  with  earthy  impurities* 

?liny  gives  easentially  the  same  account. 

The  succeeding  Greek  and  Latin  authors  on  medicine  throw  but  little 
ght  on  the  drug,  which  however  is  mentioned  by  most  of  them  as  used 
fumigation*     Hence  we  find  such  terms  as  Ammoniaciim  thymiama^^ 
ijUTiw^iicicum  tfuffiinen.  Thus  Lihyvunt. 

The  African  origin  assigned  to  the  drug  by  Dioscorides,  has  long 
jlexed  pharmacologists ;  but  it  is  now  well  ascertained  that  in  Morocco 
arge  species  of  Ferida  yields  a  gum-resin  having  some  resemblance  to 
nmmoniacum,  and  still  an  object  of  trafiie  with  Egypt  and  Arabia,  where 
it  ia  employed,  like  the  ancient  dnjg,  in  fwmigations.  There  can  be 
but  little  doubt  we  think,  that  the  ammoniacum  of  Morocco  is  identical 
with  the  ammoniacum  of  the  ancients ;  it  may  well  have  been  imported 
by  way  of  Cyrene  from  regions  lying  further  westward.* 

Persian  ammoniacum  or  the  ammoniacum  of  European  commerce 
may  also  have  heen  known  in  very  remote  timeSj  though  we  are  unable 
to  trace  it  back  earlier  than  the  10th  centurj^,  at  which  period  it  is  men- 
tioned by  Isaac  Juda^us**  and  bv  the  Pei^siaii  physician  Alhcrvi.'^  Both 
thcae  writers  designate  it  Ushalc^  a  name  which  it  bears  in  Persia  to  the 
present  day. 

I,  Collection— The  sknn  of  the  plant  abounds  in  a  milky  juice  which 
Pows  out  on  the  slightest  puncture.  The  agent  which  occasions  the  exu- 
idation  is  a  Ijeetle,  multitudes  of  whicli  pierce  the  stem.  The  gum,  the 
drops  of  which  speedily  harden  *  l>artly  remains  adherent  to  the  stem  and 
partly  falls  to  the  ground  ;  it  is  gathered  about  the  end  of  July  by 
the  peasants,  who  sell  it  to  dealers  for  conveyance  to  Ispahan  or  the 
cnast^ 

Young  roots  3  to  4  years  old  are,  according  to  Borszezow,  extremely 
rich  in  milky  juice  which  sometimes  exudes  into  the  surrounding  soil  in 
large  drops ;  there  is  also  an  exudation  from  the  fibrous  crown  of  the 
>t  of  a  dark  inferior  sort  of  ammoniacum.  The  gum-resin  appears  to 
collected  in  quantity  only  in  Pei^sia.     One  of  the  chief  localities 


I  *  Ffg-  in  Bentley  and  Trimen,  part  4, 
-  P'lm-a  Orlfittatijf,  u.  (1872)  iCKKX 

*  Alexander  Trallianiis  in  Puschviann's 
Aiiiotk  {gee  ftppendix)  58  L  588, 

*  Hjkiibur>%  Pharm.  Joum.  March  22. 
73.  741  ;  or  Scieticf.  Pajjtrs^  375. 

*  Optra  Omnia,  Lugd.  1515,  lib.  ii.  Pmc- 
tices  c  44. 


*8elfgmftiin,  Liber  ISmdammtorvmPhar- 
tnacohfjkt',  Yhuloh.  1830.  35. 

*  Johnson,  Juitmqf/rom  India  to  England 
thx^utjh  Ptrtna,  etc.,  1818,  93.  94;  Hart, 
quoted  by  Don,  Linn,  Tram*  xvi.  (1833) 
605. 
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for  it  are  tlie  desert  plains  about  Yezdikhast,  between  Ispahan  an3 
Shii^az. 

Description-^Ammoniacum  occurs  in  dry  grains  or  tears  of  roundisli 
form,  from  the  .size  of  a  RToall  pea  to  that  of  a  cherry,  or  in  nodular 
lumpy.  They  are  externally  of  a  pale  creamy  yello\\%  opaque  and 
mi  Iky- white  within.  By  long  keeping,  the  outer  colour  darkens  to  a 
cinnamon-browQ.  Ainmouiacum  is  brittle,  showiDg  when  broken  a  dull 
waxy  lustre,  but  it  eawily  softens  with  warmth.  It  has  a  bitter  acrid 
taste,  and  a  peculiar,  eharaeterLstie,  noTi*alliaceous  odour.  It  readily 
forms  a  white  emulsion  when  triturated  with  water.  It  is  coloured 
yellow  by  caustic  potash.  Hypochlorites,  an  common  bleachiDg  powder, 
give  it  a  bright  orange  hoe,  while  they  do  not  affect  the  ilorocco  drug. 

Ammoniacum  is  obtained  from  the  mature  plant,  the  ripe  mericarjia 
of  w^hich,  g  of  an  inch  in  length,  are  often  found  sticking  to  the  tears. 
By  pressure  the  tears  agglutinate  into  a  compact  mass,  which  is  the 
Lnjnp  Ainmoniacum  of  the  druggists.  It  is  generally  less  pure  than  tho 
detached  grains,  and  fetche^s  a  lower  price. 

Chemical  Composition—Ammoniacum  is  a  mixture  of  volatile 
oil  with  resin  and  gum.  We  obtained  only  J  per  cent,  of  oil  which  we 
find  to  be  dextrogyrate ;  we  failed  in  obtaining  terpin  (see  Gall^anum,  p. 
322)  from  it  The  oil  has  the  precise  odour  of  the  drug,  contains,  accord- 
ing to  our  experiments,  no  sulphur  ;  a  similar  observation  was  made  by 
Przeciszewski.*  Vigici-^  asserts  that  it  blackens  silver,  and  that  after 
oxidation  w^ith  nitric  acid,  he  detected  in  it  sulphuric  acid.  He  states 
that,  with  hydrochloric  acid,  the  oil  acquires  a  fine  violet  tint  passing 
by  ail  shades  to  black  ;  we  failed  in  obttining  this  coloration.  By 
diluting  the  oil  with  bisulphide  of  carboo^  and  then  adding  mineral  aci*ls, 
we  observed  only  yellow  colorations.  The  oil  diluted  with  alcohol 
acquires  a  reddish  hue  by  ferric  chloride. 

The  resin  ammoniacum  usually  amounts  to  about  70  per  cent 
Przeciszewski  asserts  that  the  indiflerent  resin  when  heated  yields  sul- 
phuretted hydrogen.  Our  awn  ex)>eriments  failed  to  show^  the  presence 
of  sulphur  in  the  erufk  drug;  and  the  same  negative  result  has  been 
more  recently  obtained  in  some  careful  experiments  by  Moss.*  Water 
when  boiled  with  the  resin  acquires  a  yellowhue  and  slightly  acid  reaction: 
the  liquid  assumes  an  intense  red  coloration  on  addition  of  ferric 
chloride. 

Unlike  the  gum  resin  of  allied  plants,  ammoniacum  5nelds  no  urn- 
bell  ifcrone*  When  melted  with  caustic  potash  it  affords  a  little 
resorcin. 

The  mucilaginous  matter  of  the  drug  consists  of  a  gum  readily 
sohible  in  water  and  a  smaller  quantity  of  about  i  of  an  insoluble  pati> 
no  doubt  identiciil  with  that  occurring  in  asaf(i?tida  and  galbauum. 
The  aqueous  solution  of  the  gum  of  ammoniacum  is  very  slightly 
levogyre. 

Commerce— Ammoniacum  is  shipped  to  EuiTipe  from  the  Persian 
Gulf  by  way  of  Bombay.  The  exjiorts  from  the  latter  place  in  the  year 
1871-72  were  453  cwt,  all  shipped  to  the  United  Kingdom.     Th© 


I 


'  Pharmahi^tOf/vKfn?   (Jntnsuckungcn  ilhcr 
'  imumiojCHm^  Sagapenum  und  Opopannj; 
,^t,  IS61. 


Pahs,  1809.  9.1. 
*  Pharm.  Jaum,  Mawsh  2»,  IgJS,  7m, 
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Intity  imported  into  Bombay  ici  1872-73  waa  1G71  cwi,all  from  the 
Persian  Gulf/ 

I       Uses — The  drug  is  administered  as  an  expectorant  and  is  also  used 
jin  certain  plasters. 

Allied    Gum-resins. 

African  Ammomacmn.~*n\ni  is  according  to  Lindley  -  the  pro- 
duct of  Fantla  tinfjitana  h.,  a  species  growin«j  over  all  northern  Africa 
'as  far  as  Syria,  Rhodus  and  Chios,     It  is  called  Keith  in  Morocco,  its  pro- 
Iduct,  Fmay,  being  shipped  occasionally  at  Mazagan  (el  Bridja)  or  also 
lat  Mogador.     This  gum*resin  is  m  large,  compact,  dark  masses,  formed 
Jof  agglutinated  tears  having  a  whitish  or  pale  greenish,  or  a  fawn 
[colour.     But  there  are  also  seen   very  impure  masses.     The  weak 
[odour  of  the  Moroccan  drug  is  not  suggestive  of  true  anmioniacura. 
JMoss  (1873)  found  in  a  specimen  of  the  former  9  per  cent  of  gum  and 
[67  per  cent,  of  resin.     It  yielded  umbclliferone   to  Hirscksohn  (1875), 
ind  by  melting  it  with  potash  Goldschmiedt  (1878)  obtained  Resorcin 
Jand  a  peculiar  acid,  CH^^'O*^,  which  he  failed  to  obtain  from  true 
irarooniacum, 

OpofHtnax — A  gura-resin  occurring  in  hard,  nodular,  brittle,  earthy- 

ing  lumps  of  a  bright  orange -brown  hue,  and  penetrating  ofiensivc 

r,  reminding  one  of  crushed  ivy* leaves.     It  is  commonly  attributed 

OpojKinax  ChiranhLin   Koch,  a  native  of  Mediterranean  Europe. 

e  have  never  seen  a  specimen  known  to  have  been  obtained  from 

this  plant;  but  can  say  that  the  gum-resin  of  the  nearly  allied  OjKq^a- 

ox  perKicum  Boiss,,  fis  collected   by   Loftus  at   Kirriad  in   Western 

ersia  in  1851,  has  neither  the  appearance  nor  the  characteristic  odour 

of  officinal  opopanax,     Po%ve!l,^  who  endeavoured  to  trace  the  origin  of 

he  drug,  regards  it  lis  a  prcHlucb  of  Persia. 

Opopanax  was  very  common  in  old  pharmacy,  but  has  fallen  out  of 
sCj  and  is  now  both  rare  and  ex[)ensive.* 


FRUCTUS     ANETHI. 

Semen  Anethi  ;  Dill  Ft^its,  Bill  Seeds;  F,  Fruits d'Aneth; 
G.  DUlfrnu'hte. 

Botanical  Origin— ^4 v ethv.m  // raveolev s  L„  (Peucedanvvi^ graveo- 
rns  Hiern)  an  erect,  glaucous  annual  plant,  with  finely  striated  stems, 
usually  to  1  to  1|  feet  high,  pinnate  leaves  with  setaceous  linear  seg- 
uent«,  and  yellow  tiowei-s. 

It  is  indigenous  to  the  Med  iter  ran  ciui  region,  Southern  Russia  and 
the  Caucasian  provinces,  hut  is  found  as  a  cornfield  weed  in  many 


'  StntJtiwni  qf  ihe  Trudr  nnd  NnvitftitkiH 
the  Prt^idffinj  of  Hc/rnftwj,  1871-7*2,  and 
1872-73. 

^  Ajb  stated  by  Poreira,  J/ft.  Mfffiar,  ii. 
2  (1857»  p.  ISO.     8ee  idfio  Hanbury, 
Faptrn,  1876.  376. 

k  Products  of  the  Punjab^  i. 

t  particulftra  regarding  Opopanax 


ftnd  8agttpcmini^  may  bo  found  in  the 
theses  of  PrzeciBzewBki  (1861)  and  Vigier 
(18G9),  noticed  m  our  article  on  Ammo* 
iiiacnni,  and  Diagendorff'a  Jafiremberidd^ 
187o.   liy.   120. 

•  Bentham  and  Hooker  {Oen,  Plant.  919) 
iuppresa  the  getios  Anffhumt  nuiiing  its 
one  eolitary  species  with  Ptucedanum, 
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other  countries,  and  is  frequently  cultivated  in  gardens,     It  succeeds  in 
Norway  as  far  north  as  Tliroudhjem, 

Dill,  undiir  the  Hindustani  name  ot Suva  or  Sot/ah,  is  largely  grown 
in  variouH  ports  of  India,  where  the  plant  though  of  but  a  few  months' 
duration,  grows  to  a  height  of  2  to  3  feet.  On  account  of  a  slight 
peculiarity  in  the  fruit,  the  Indian  plant  wa^  regarded  by  Roxburgh 
and  De  CandoUe  as  a  distinct  species,  and  called  Anetkum  Smtn,  but 
it  possesses  no  botanical  characters  to  warrant  its  separation  from  A, 
graveolens. 

History— Dill  is  commonly  regarded  to  be  the  "'Xvtjdov  of  Dioaco- 
rides,  the  Anethum  of  Palladium  and  other  ancient  writers,  as  well  as  of 
the  New  Testament.^  In  Greece  the  name  ''AutjOov  is  at  present 
applied  -  to  a  plant  of  ver^^  similar  appearance,  Ckirtim  Rkioljift  Benth. 
et  Hook  {Ajietkiim  segetuni  L.).  By  the  later  Greeks,  the  tenn 
'Kvifiov  was  also  used  for  dill^ 

Dill,  as  well  as  coriander,  fennel,  cumin,  and  am  mi,  was  in  frequeni 
requisition  in  Britain  in  Ancjlo-Saxon  times.*     The  name  is  derived  ■ 
according  to  Prior  ^  from  the  dd  Norse  word  dilla,  to  lull,  in  allusion  ■ 
to  the  reputed  canninative  properties  of  the  drug.     However  this  may  f 
be,  we  find  the  word  occurring  in  the  10th  century  in  the  Vocabulary 
of  Alfric,  archbishop  of  Canterbury.'^    The  words  diU  and   till,  un- 
doubtedly meaning  this  drug,  were  also  used  in  Gennany  and  Switzer- 
land as  early  as  A.D.  1000, 

Description — The  fruit,  which  has  the  characters  usual  to  Vntbel^ 
liferw,  is  of  ovoid  form,  much  compressed  dorsally,  surrounded  with  a 
broad  flattened  margin.  The  mericarps  about  y\  of  an  inch  wide,  are 
mostly  separate ;  they  are  provided  with  5  equidistant,  filiform  ridges, 
of  which  the  two  lateral  lose  themselves  in  the  paler,  broad,  tnio 
margin.  The  three  others  are  sharply  keeled;  the  darkest  space 
between  them  is  occupied  by  a  vitta  and  two  occur  on  the  commissure. 
In  the  Indian  drug,  the  mericarps  are  narrower  and  more  convex,  the 
ridges  more  distinct  and  p>ale,  and  the  border  less  winged.  In  other 
respects  it  accords  with  that  of  Europe.  The  odour  and  taste  of  dUI 
are  agreeably  aromatic. 

Microscopic  Characters— The  pericarp  is  formed  of  a  small 
number  of  flattened  cells,  which  in  the  inner  layer  are  of  a  brown 
colour;  the  ridges  consist  as  usual  of  a  strong  fibro- vascular  bundle. 
The  vittt^  in  a  transverse  section  present  an  elliptic  outline  t1&  of 
an  inch  or  less  in  diameter.  The  margin  of  the  mericarp  is  built  up 
of  porous,  parenchymatong  tissue.  The  albumen  as  in  the  seeds  of  all 
umbellifers,  consist**  of  thick-walled,  angular  cells,  loaded  with  fatty 
oil,  and  globular  grains  of  albuminous  matters  which  present  a  dark 
crosB  when  examined  by  polarized  light 

Chemical  Composition— DiU  finiit  yields  from  3  to  4  per  cent  of- 

*  Matt,  xjtiii,  23, — where  it  has  btjcn  rcn-  *  Lttchdonvi, 

den^d  aniae  by  the  Engliali  traiwlatora  from 
Wicklif  (1380)  downwards.  But  in  other 
veraionft,  the  word  is  correctly  translated. 

'  Hddreich,  Jiiitzpjtunzen  Griethenlandt 
(1862)40, 

"  Liuigkjivel,JSotonJiril4ipai«r0»C?rM^A#m, 
Berliu,  lS66w  39. 


I 


I 


,  edited  bv  CocJtAyiw^ 
1804-66,— sec  especially  Herbarittm  Apm* 
leii,  datiog  about  A.ii.  1050,  in  yoI.  L  ppu 
219.  235.  237.  281.  293. 

»  Popular  Knmfd  of  British  PktntJi^  IS70L 
«  Voiumt    of    Vocabularkfit   oditcfl    by 
Wright,  1857.  30. 
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an  e«ieDiial  oil,  the  largest  proportion  of  w}u€li  wa^  found  by  Gladstone 
(1864-1872)  to  be  a  hydrocarbon,  G^''H^'\  to  which  he  gave  the  name 
Anethene,  This  subataoce  has  a  leinon-likc  odour,  sp.  gr.  81(>,  and 
boils  at  172°  C.  It  deviates  a  ray  of  pohirized  light  strongly  to  the 
right.  Nietzki  (1874)  ascertained  that  there  is,  moreover,  present 
another  hydrocarbon,  C-'^H^^  in  a  very  small  proportion,  which  boils  at 
155-1 60^  A  third  constitnent  of  oil  of  dill  ia  in  all  probability  identi- 
cal with  carvol  (see  pa^e  307) ;  we  prepared  from  the  former  immed- 
iately the  crystals  (C'^H^^OJ^SH-^, 

Uses — The  distilled  water  of  dill  is  stomachic  and  carminative,  and 
frequently  prescribed  as  a  vehicle  for  more  active  medicines.  The  seeds 
are  much  used  for  culinary  and  medicinal  purposes  by  the  people  of 
India,  but  are  little  employed  in  Continentiil  Europe. 


FRUCTUS  CORIANDRL 

Semen  C&riandri;  C&mmder  Frii^its,  Coriander  Seeds,  Corianders; 
F,  Fruits  de  Coriandre ;  G,  Koriimder. 

Botanical  Origin^^Coriundrum  satirurii  L.,  a  small  glabrous, 
annual  plant,  apparently  indigenous  to  the  Mediterranean  and  Caucasian 
mgions,  not  known  growing  wild,  but  now  found  as  a  cornfield  weed 
throughout  the  temperate  parts  of  the  Old  World.  It  is  cultivated  in 
niany  countries,  and  has  thus  found  its  way  even  to  Paraguay.  In 
England  the  cultivation  of  coriander  has  long  been  carried  on,  but  only 
to  a  very  Ibiited  extent. 

History— Coriander  appears  to  occur  in  the  famous  Egyptian 
papyrus  Ebers  ;  it  is  also  mentioned,  under  the  name  of  Kustumburu, 
in  early  Sanskrit  authoi's,  and  is  also  met  with  in  the  Scriptures.^ 

The  plant  owes  its  names  Kopior,  Koplapvov,  and  KopawSpovt  or  also 
iti  the  midille  ages,  KoXuutSpo*^,  to  the  offensive  odour  it  cxliales  when 
handled,  and  which  reminds  one  of  Ijugs,— in  Greek  Kopn;  This 
character  caused  it  to  be  regarded  in  the  middle  ages  as  having  poison- 
ous properties.^  The  ripe  fruits  which  are  entirely  free  from  the  fcetid 
^mell  of  the  growing  plant,  were  used  as  a  spice  by  the  Jews  and  the 
Ilomans,  and  in  medicine  from  a  very  early  period.  Cato,  who  wrote 
On  agriculture  in  the  3rd  century  B.C.,  notices  the  cultivation  of 
^—Ooriander.  Pliny  states  that  the  best  is  that  of  Egypt.  It  is  of  fre- 
^■^aeut  occuiTence  in  the  book  *'  De  oj^soniis  et  condimentis  '*  of  Apicius 
^Bpoclius,  about  the  3rd  century  of  our  era.  Coriander  is  also  included 
^Hiu  the  list  of  Charlemagne,  alluded  to  j>ages  92,  08,  eta 
^H  Coriander  was  well  known  in  Britain  prior  to  the  Norman  Conquest, 
^■'^nd  often  employed  in  ancient  Welsh  and  English  medicine  and 
'      Cookery. 

Cultivation — Coriander,  called  by  the  farmers  Col,  is  cultivated  in 
the  eastern  counties  of  England,  especially  in  Essex  It  is  sometimes 
sown  with  caraway,  and  being  an  annual  is  gathered  anrl  harvested  the 
first  year,  the  caraway  remaining  in  the  ground.  The  seedling  plants 
are  hoed  so  as  to  leave  those  that  are  to  remain  in  rows  10  to  12  inches 


^  Exod.  xvi.  Zl  I  KniiL  xi.  7. 


-  Petnis  de  Abbano,   TrncL  de   Ke/icM«, 
VenetiiA,  1473.  capp.  25.  46. 
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apart     The  plant  is  cut  with  sickles,  and  when  diy  the  seed  is  thraahe 
out  on  a  cloth  in  the  centre  of  the  field.     On  the  hest  land,  15  cwt 
acre  ia  reckoned  an  average  crop/ 

Description — The  fruit  of  coriander  consists  of  a  pair  of  licm^ 
spherical  mericarps,  firmly  joined  so  as  to  form  an  ahnost  regular  glol 
measuring  on  an  average  about  |  of  an  inch  in  diameter,  crowned  bj^ 
the  stylopodium  aud  calycinal  teeth,  and  sometimes  by  the  slender 
diverging  styles.     The  pericai^p  bears  on  each  hall*,  4  perfectly  straight 
sharpish  ridges,  regarded  as  secondary  (juga  secamhiria) ;  two  other 
ridges,  often  of  darker  colour,  belonging  to  the  mericarps  in  common, 
the  sei)aration  of  which  takes  place  in  a  rather  sinuous  lino*     The, 
shallow  depression  between  each  pair  of  these  straight  ridges  is  occa-J 
pied  by  a  zig-zag  raised  line  (juffuin  prirHnrmm),  of  which  there  ar 
therefore  5  in  each  mericarp.     It  will  thus  be  seen  that  each  meriear 
has  5  (zig-zag)  so-called  primfn'jf  ridgeH^  and  4  (keeled  and  more  pro- 
minent) secirndary,  besides  the  lateral  ridges  which  mark  the  suture^ 
or  line  of  separation.     There  are  no  vittie  on  the  outer  surface  of  th^ 
pericarp-     Of  the  5  teeth  of  the  e^Uyx,  2  often  grow  into  long,  point 
persistent  lobes  ;  they  proceed  from  the  outer  flowers  of  the  umbeL 

Though  tlie  two  mericarps  are  closely  united,  they  adhere  only  bj 
the  thin  pericarp,  enclosing  w^hen  ripe  a  lenticular  cavity.  On  eo 
side  of  this  i?avity,  the  skin  of  the  fruit  sejiamtes  from  that  of  the  seed, 
displaying  the  tvpo  brown  vitta?  of  each  meriearp.  In  transverse  sec- 
tion, the  albumen  appears  crescent-shaped,  the  concave  side  beiog 
towards  the  cavity.  The  carpophore  stands  in  the  middle  of  the  lattepj 
a.s  a  column,  connected  w'ith  the  pericarp  only  at  toj^  and  bottom, 

Corianders  arc  smooth  and  rather  hard,  in  colour  bulf  or  liglit  browi 
They  have  a  very  mild  aromatic  tixste,  and,  when  crushed,  a  peculi  _ 
fragi^ant  smell.     When  unripe,  their  odour,  like  that  of  the  fresh  plant, 
is  offensive.     The  nature  of  the  chemical  change  that  occasions  this, 
altei'ation  in  odour  him  not  been  made  out. 

The  Indian  coriandei^  shipped  from  Bomlmy  arc  of  largo  size  and 
elongated  form. 

Microscopic  Structure — The  structural  peculiarities  of  coriande 
fruit  chiefly  refer  to  the  pericarp.  Its  middle  layer  is  made  up  of  thicli 
walled  ligneous  proaenchymc,  traversed  by  a  few  fibro-vascular  bundles 
w^hich  in  the  zig-zag  ridges  vary  exceedingly  in  position. 

Chemical  Composition^ — ^The  essential  oil  of  coriander  has  a  coc 
position  indicated  by  the  formula  C^'^^H'^O,  and  is  therefore  isomer 
with  borneoh     If  the  elements  of  water  are  abstracted  by  phosphorii 
anhydride,  it  is  converted,  according  to  Kawalier  (1852),  into  an  oil 
offensive  odour,  C^^H**^*. 

The  fruits  yield  of  volatile  oil  from  i)'7  to  1*1  per  cent ;  as  the  vit 
are  well  protected  by  the  woody  pericarp,  corianders  shuuhl  be  bruis 
before  being  submitted  to  distillation.     Trommsdorfl*  (1835)  found 
fruiU  to  afiord  13  per  cent  of  fixed  oil 

The  fresh  herb  distilled  in  July  when  the  fruits  were  far  from  ripe,' 
yielded  to  one  of  us  (F.)  from  0'57  to  Tl  per  millc  of  an  essential  oil 
]ios3essing  in  a  high  degree  the  disagreeable  odour  already  al^ 
This  oil  was  found  to  deviate  the  ray  of  polarized  light  I'T  to  u 
^  R.  Baker,  in  Morton^i  Cydopt^kt  of  AgrkuUurt,  L  (1856)  545* 
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wnen  examined  in  a  co]umn  50  mm.  long.     The  oil  distilled  by  us  from 
ripe  commercial  fruit  de\dateJ  51^  to  the  right. 

Production  and  Commerce — Coriander  is  cultivated  in  various 
I>art8  of  Continental  Europe,  and,  as  already  stated,  to  a  small  extent 
in  England,  It  is  also  produced  in  Northern  Africa  and  in  India.  In 
1872-73,  the  export  of  coriander  from  the  province  of  Sind^  wsrS  048 
cwl;  from  Bombay'  in  the  same  year  6U)  cwt.  From  Calcutta''  there 
were  shipped  in  1^70-71,  WM7  cwt 

Uses — Coriancler  fruits  are  reputed  stimulant  and  carminative,  yet 
are  but  little  employed  in  medicine.  They  are  however  used  in  veteri- 
nary practice,  and  by  the  distillers  of  gtn,  also  in  some  countries  in 
cookery. 

FRUCTUS  CUMINL 

I'riictus  vd  Semen  Cyniini ;  Cumiu  or  Cammiln^  Fruits,  Gum^min 
Seeda;  F.  G mines  de  Cumin;  G.  Miitterkilm^nd,  Kreuzbilmmel, 
Langer  oder  lidinischer  Kilminel,  MohrenkilmmeL 

Botanical  Origin* — Cnminimi  Cyminum  L.,  a  small  annual  plant, 
indigenous  to  the  upper  regions  of  the  Nile,  but  carried  at  an  early 
period  by  cultivation  to  Arabia,  India  and  Cliina,  as  well  aa  to  the 
Countries  Ixirdering  the  Mediterranean,  The  fruits  of  the  plant  ripen 
^A  far  north  as  Southern  Norway;  but  in  Europe,  Sicily  and  Malta 

iilone  produce  them  in  quantity. 
History — Cumin  was  well  known  to  the  ancients;  it  is  alluded  to 
>y  the  Hebrew  prophet  Isaiah,'  and  is  mentioned  in  the  gos|)el  of  Mat- 
licw*  a,s  one  of  the  minor  titheable  productions  of  the  Holy  Land. 
!Jnder  the  name  ¥.vfxivov,  it  is  commended  for  its  agreeable  taste  by 
^ioseorides,  in  whose  day  it  was  produced  on  the  coasts  of  Asia  Minor 
o.nd  Southern  Italy.    It  is  named  as  Cwmhvwm  by  Horace  and  Persius; 
■^Bcribonius  Largus,  in  the  first  century  of  our  era,  mentions  Cuminum 
^B&thiopicum,  silvaticum  ami  thebaicum. 

During  the  middle  ages,  cumin  was  one  of  the  spices  in  most  common 

Rse.     Thus  in  A.D.  710,  an  annual  provision  of  lot)  lb.  of  cumin  for  the 
jonastery  of  Corbie  in  Normandy,  wa.s  not  thought  too  large  a  supply/ 
kiriai  mentioned  cumin  as  a  product  of  Morocco  (see  article  Fructus 
Jarui,  p*  S05),  Algeria  aud  Tunisia.     It  was  in  frequent  use  in  England, 
^is  average  price  between  1264  and  1400  being  a  little  over  2d.  per  Ib,^ 
^dimin    is   enumerated  in  the   Liber   albas^  of  the  city  of  London, 
Sompiled  in  1419,  among  the  merchandize  on  which  the  king  levied  the 
Impost  called  8cav((ge,     It  is  mentioned^*^  in  1453  as  one  of  the  articles 


'  SifUement  qf  the  Trade  and  Nariffathn 

fShid  for  thi  ^ear  1872-73,   Karachi, 
S73,  30. 
»  Ditto  for  Bombay,  1872-73.  ii.  90. 
^jinnnnl   Vahnnf  of  Trade,  etc.  for  the 
iBtnn      ''      -'■nry,  1S70  71.  121. 

Wicklif^s  Bible  (13S0),  Com- 

« 's  (1534|»  Commtjn  in  Cran- 

'  ummine  in  the  Authorised 

^  ,  Cnmm  in  Gerarde'a  il**rhal 

l^Gati)  And  Fartfl'8  PlMnnacol^(fia  (1822), 


C*f/mwiVi,  lixky  (1093)  And  in  modern  tratle- 
lista  and  pricc*carrenta. 

*  Ch.  xxviii.  25-27. 
"  Ch.  xxiii,  23. 

^  Pardcssas,  Diphmetk^  etc,  Paria,  184D. 
ii.  309. 

*  Rogers,  HinL  of  Afpucukure  aud  Prices 
in  Enijland,  1876.  i.  631,  ii.  543-547. 

®  Manimfnta  GildkaUf^  Lojtdoniejuis, 
edited  bv  fliley,  i.  (1859)  224, 

^"  Herbert,  /fist  of  the  Great  Livery 
Compimiu  of  LmidoTi^  ISi^.  114. 
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of  which  the  Grocei's'  CampaDj  had  the  wcigliing  and  oversight,  i 
was  classed  in  1484  in  tlie  same  way  in  the  German  warehouse  in 
Venice.' 

Description — The  fruit,  the  coloar  of  which  is  brown,  has  the  usual 
structure  of  the  order ;  it  is  of  au  elongated  ovoid  forai,  tapering  towards 
each  end,  and  somewhat  laterally  compressed.  The  mericaxps,  which 
do  not  readily  separate  from  the  carpophore,  are  about  J  of  an  inch  in 
length  and  ^-q  of  an  inch  in  greatest  breadth.  Each  has  5  primary 
ridges  which  are  Uliform,  and  scabrous  or  muriculate,  and  4  secondary 
covered  with  rough  hairs.  Betw^een  the  primary  ridges  is  a  single 
elongated  vitta,  and  2  vittfe  occur  on  the  commissural  surface,  A 
transverse  section  of  the  seed  shows  a  reniform  outline.  There  Is  a  form 
of  CI  Cyminmn  in  cultivation,  the  fruit  of  which  i.s  ])erfcctly  glabrous. 

Cumin  has  a  strong  aromatic  taste  and  smell,  far  less  agreeable  than 
that  of  caraway. 

Microscopic  Structure — The  hairs  are  rather  brittle,  sometimes 
I  mm.  in  length,  formed  of  cells  springing  from  the  epidermis.  The 
larger  consists  of  grou|)s  of  cells,  vertically  or  laterally  combined,  and 
enclosed  by  a  common  envelope ;  the  smaller  of  but  a  single  cell  ending 
in  a  rounded  point.  The  whole  pericarp  is  rich  in  tannic  matter,  striking 
with  salts  of  iron  a  dark  gi'eenish  colour. 

The  tissue  of  the  seed  is  loaded  with  colourless  drops  of  a  fatty  oil; 
the  vittae  with  a  yeOuwish-brown  essential  oil  But  the  most  striking 
contents  of  the  parenchyme  of  the  albumen  consist  of  transparent^ 
colourless,  spherical  grains,  7  to  5  mkm.  in  diameter,  several  of  which 
are  enclosed  in  each  ccD.  Under  a  high  magnifying  power,  they  show 
a  central  cavity  with  a  series  of  concentric  layers  around  it,  frequently 
traversed  by  radial  clefts.  Examined  in  polai-ized  light,  these  grains 
display  exactly  the  same  cross  as  is  seen  in  granules  of  starch,  although 
their  behaviour  with  chemical  tests  at  once  proves  that  they  are  by  no 
means  that  substance;  in  fact  iodine  does  not  render  them  blue,  but 
intensely  Ijrowu.  Gmins  of  the  same  character,  assuming  sometimes 
a  crystalloid  form,  occur  in  most  umbelliferous  fmits,  and  in  many 
seeds  of  other  ordei-s.  All  these  bodies  are  composed  of  albuminous  and 
fatty  matters ;  the  more  crysUdloid  form  as  met  with  in  the  seeds  of 
Ricinua  and  in  the  fiuit  of  parsley,  is  the  body  called  by  Uartig 
Akuron. 

Chemical  Composition — Cumin  fruits  ^nelded  to  Bley  (1829)  7 
per  cent  of  fat  oil,  13  per  cent  of  resin  (?),  8  of  mucilage  and  gum,  lo 
of  albuminous  matter,  and  a  large  amount  of  matates.  Their  peculiar^ 
strong,  aromatic  smell  and  taste,  depend  on  the  essential  oil  of  which 
they  afford  as  much  as  4  per  cent.     It  contains  about  56  per  cent  af 

gr.  0-972. 


I 
I 


Cummol  (or  Cwniinaldekydc),  CH*-  pim»  a  liquid  of  sp. 


boiling  point  237"  C.     It  has  also  been  met  with,  in  1858,  by  Trapp  in 
the  oil  of  Cicuta  virosa.     By  boiling  cuminol  with  potnsh  in  alcoholic 

solution,  cuminalcohol,  OH*  -  pao?       »  as  well  as  the  potassium  salt  of 

(  CO  OH 
cuminic  acid,  C**H*  <  pau?     >  ar^  formed* 

^  TlioinAis,  FontHjo  dei  TodmM  in  Vtntth^  1874.  252, 
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The  oil  of  cumin,  secondly,  contains  a  mixture  of  hydrocarbons. 

iiat  which  constitutes  about  one  hsilf  of  the  crude  oil  ha.s  been  first 

ibtaiiied  in  1841  by  Gerhjirdt  and  Oahoiu's,  just  from  the  oil  under 

otice,  and  therefore  called  Cyviene  (or  also  Cynwl\     It  is  a  liquid  of 

10*873  sp.  gr,  at  0'  (32"  F/),  lioiUng  at  175°;  neither  cymene  nor  cuminol 

Fliftve  tne  same  odour  and  taste  as  the  crude  oil.     Many  other  plants 

|liave  been  noticed  as  containing  cymene  among  the  constituents  of 

"leir  essential  oils.    Thus  for  instance  Cicuta  mrosa  L.,  Carwm  Ajavjan 

304),   Thymus  vidyaris   (see   art.   Folia  Thymi),   Eucalyptus 

Iclobxilus  Labill 

Cymene,  (TH*  I  ^,^^  (Propylmethyl-benzol),  may  also  be  artificially 

obtained  from  a  large  number  of  essential  oils  having  the  composition 
e»ff*,  or  O'WO,  or  CV^IT^O,  or  C'^'H'^0.  It  differs  very  remarkably 
from  the  oils  of  the  fonnula  C^'*H"',  inasmuch  as  cymene  yields  the 

I      crystallizable  cymensulphonie  acids  when  it  is  warmed  with  concen- 

B  trated  sulphuric  acid, 

H       Lastly,  there  is  present  in  the  oil  of  cumin  a  small  amount  of  a 

■  terpene,  (J'W\  boiling  at  155*8"  a,  as  stated  in  1865  by  Q  M.  Warren, 

\      and  in  1873  by  Beilstein  and  Kupffer, 

The  dextrogymte  power  of  cuminol  is  a  little  less  strong  than  that 
of  cymene;  artificial  cymene  is  optically  inert. 

Commerce— Cumin  is  shipped  to  England  from  Mogador,  Malta 
and  Sicily.  In  Malta  there  were  in  1803^  140  acres  under  cultivation 
with  this  crop ;  in  1SG5,  730  acres,  producing  270G  cwt^ 

The  export  of  cumin  from  Morocco^  in  1872  was  1657  cwt;  that 
rrom  Bombay  in  the  year  1872-73  was  G76C  cwt;^  and  20,040  cwt. 
_JCVom  Calcutta^  in  the  year  1870-71, 

Bt        Uses — Cumin  is  sold  by  druggists  as  an  ingredient  of  cuny  powders, 
but  to  a  much  larger  extent  for  use  in  veterinary  medicine. 

CAPRIFOLIACE^. 

FLORES      SAMBUCI. 

Eld&r  Flowers ;  F.  Fleurs  de  Surma ;   G.  Holwndevhlutfie, 
Fliederblumen. 

Botanical  Origin — Sumhucus  ni(ira  L — -a  large  deciduous  shrub 
^rsniall  tree,  indigenous  to  Southern  and  Central  Europe  (not  in  Russia), 
"Western  Asia,  the  Crimea,  the  regions  of  the  C^aucasus  and  Southern 
Siberia.  It  is  believed  to  be  a  native  of  England  and  Ireland,  but  not 
"to  be  truly  wild  in  Scotland.     In  other  northern  parts  of  Europe,  as 

liNoi'way  and  Sweden,  the  elder  appears  only  as  a  plant  introduced  there 

I  during  the  middle  ages  by  the  monks/ 

History — The  Romans,  as  we  learn  from  Pliny,  made  use   in 

*  Sitithtkal  Tables  relaiimj  to  the  Colonial  of  the  Presidency  of  Bombay  foi*  1872-73, 

[  ami  other  ponstmom  of  ike  Umted  Kingdom^  pt.  ii.  90, 

|j(L  018.  619,  *  Annual  Volume  of  Tmde,  etc,  for  the 

»  Consular Bcports,  Aug.  1873, 917;  in  1870  Bertffol  Presidency  fw  1870-71*  121. 

'^cwt.  "^  Sohiibeler,      PflajttufmtvH     JionDegetis 

nt  of  the  Trade  and  Navigatioji  (1873-75}  253. 
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medicine  of  the  plant  under  notice  as  well  as  of  the  Dimrf  Elder  (8. 
Ebuhis  L.)  Both  kind*?  were  emjdoyed  in  Britain  by  the  ancient 
English^  and  Welsh-  leeches,  and  in  Italy  in  the  medicine  of  the 
school  of  Salemura. 

Description — ^The  elder  produces  in  the  early  summer  conspicuous, 
many -flowered  cymes,  4  to  5  inches  in  diameter,  of  which  the  long 
peduncle  divides  into  5  branches,  which  subdivide  once  or  several 
times  Ijy  threes  or  fives,  ultimately  separating  by  repeatetl  forking  into 
slender,  furrowed  pedicels  about  J  of  an  inch  long,  each  bearing  a  single 
flower.  In  the  second  or  third  furcations,  the  middle  flower  remains 
short-stalked  or  sessile,  and  opens  sooner  than  the  rest.  In  like  manner, 
on  the  outermost  small  forks  only  one  of  the  florets  is  usually  long- 
stalked.  The  whole  of  this  inflorescence  forms  a  flattish  umbelliform 
cyme,  perfectly  glabrous  and  destitute  of  bracts. 

The  calyx  is  combined  with  the  ovary  and  bordered  with  4  or  5 
small  teeth.  The  corolla,  which  is  of  a  cream}^  white,  is  monopetalous 
with  a  very  short  tube  and  5  spreading  ovate  lobes.  The  stamens 
which  are  alxtut  as  long  as  the  divisions  of  the  corolla  and  alternate 
with  them^  are  inseiied  in  the  tube  of  the  latter.  The  yellow  pollen 
which  thickly  powders  the  flowers,  appears  under  the  microscope 
3-pored.  The  projecting  ovary  is  crowned  by  a  2-  or  3-lobed  sessile 
stigma* 

For  use  in  pharmacy,  the  part  of  the  flower  most  desirable  is  the 
corolla,  to  obtain  a  good  proi>ortion  of  which  the  gathered  cymes  are 
left  for  a  few  hours  in  a  large  heap  ;  the  mass  sHghtly  heats,  the  corollas 
detach  themselves,  and  are  separated  from  the  green  stalks  by  shaking, 
rubbing,  and  sifting  ;  they  require  to  be  then  rapidly  dried.  This  done, 
they  become  much  shrive!led  antl  assume  a  dull  yellow  tint.  When 
fresh,  they  have  a  sweet  faint  smell,  which  becomes  stronger  and  some- 
what different  by  drying,  and  is  quite  unlike  the  repulsive  odour  of  the 
fresh  leaves  and  bark.  Dried  elder  flowers  have  a  bitterish,  sHghtly 
gummy  flavour.  On  the  Continent  they  are  sold  with  the  stalks,  i,e, 
in  entire  cymes. 

Chemical  Composition— Elder  flowers  yield  a  veiy  small  per- 
centage of  a  butter- like  essential  oil,  lighter  than  water,  and  smelling 
strongly  of  the  flowers  ;  it  is  easily  altered  by  exposure  to  the  air/  The 
oil  is  accompanied  by  traces  of  volatile  acids. 

Uses — Elder  flowers  are  only  employed  in  British  medicine  for 
making  an  aromatic  distilled  water,  and  tor  communicating  a  pleasant 
odour  to  lard  (Uvrfuentum  Sambiwi),  The  flowers  of  Sambucua 
caiifxdenms  L.*  indigenous  in  the  United  States,  which  are  extitimely 
similar  to  those  of  our  species,  appear  to  be  mom  fragrant.  The 
leaves  of  the  latter  are  sometimes  used  for  giving  a  fine  green 
tint  to  oil  or  fat,  as  in  the  Oleum  vinde  and  Uvfpt&titum  Sambad 


^  Leeehd&ms^  dc.  qf  Marly  England  edited 
Vy  Cockayne.  iiL  (1806)  a24.347.  Accord- 
ing to  the  Rev.  Edward  Gillett  (p.  xxxii.), 
S,  Kbulfti  is  bclioved  to  liave  bf>6ti  brought 
to  England  by  the  Danes  and  planted  on 
the  battlefield  and  graves  of  their  oomit]-y< 
men.  In  Norfolk  it  still  bears  the  name  of 
Dnnritoi't  and  Uootl  hihirr  ^ blood  ehlcr). 


'  The  Phyncuuis  of  M  yddf  ai  (see  Appeadix) 
used  s^^  rue,  mallow,  and  Mer  JIamert 
as  ingredients    of    a   gaigle.     Mtddygtm 

Mnddval,  219.  m\ 

^For  further  informatioOt  eee  (Imelm, 
Chemktry,  adv.  (18«0)  368, 

*  Fig.  in  Bentley  and  Trimen,  itfW,  PlttmU, 

part  21  (1877). 
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of   the  shops.     The  bark,   once   much   employed,    ia   now 

KUBIACE^. 

GAMBIER. 

[Cuie^Jm  ]xdlidwni,  Ejctradum  ITnearitB ;  Gamhier,  Pale  Catechu, 
Oamuier  Catechu,  7Vmt  Japan ira ;  F.  Omnbi7\  Cackou  jauiic ; 
Q.  Gartihh\ 

Botanical  Origin — 1*  Un<iavia  Gambier  Roxb.  (N^aitclca  Gamhir 
[Hunter)  a  stout  climbing  shrub,  supporting  itself  by  nit^ans  of  its  flower- 
stalks  which  SLve  developed  into  strong  recurved  books.^  It  is  a  native 
of  the  countries  bordering  the  Straits  of  Malacca,  and  eHpecially  of  thtj 
jtiuinerous  islands  at  their  eastern  end;  but  according  to  Crawfurd^  it 
[does  not  seem  indigenous  to  any  of  tlio  islaiuls  of  the  volcanic  band.  It 
^ako  grows  in  Ceylon,  where  however  no  use  is  made  of  it. 

2.  U.  adda  Roxb./  probably  a  mere  variety  of  tlie  preceding,  and 
Igrowmg  in  the  Malayan  islands,  appears  to  be  used  in  exactly  the  same 
[manner. 

History — Gambier  is  one  of  the  substances  to  which  the  name  of 
Wateckii  or  Terra  Jajxmica  is  often  applied  ;  the  other  is  Oidch,  which 
[has  been  already  described  (p.  243).  By  druggists  and  pharmaceutists 
I  the  two  articles  ai'e  frequently  confounded,  but  in  the  great  world  of 
^commerce  they  ai^  reckoned  as  quite  distinct.  In  many  price-cuiTcnts 
and  trade-lists.  Catechu  is  not  found  under  that  name,  but  only  appears 
under  the  terms  Cutch  and  Garnhier. 

Crawfurd  asserts  that  gambier  has  been  exported  from  time  imme- 
morial to  Java  fi'om  the  Malacca  Straits,  This  statement  appears 
I  highly  questionable.  Runiphius,  who  resided  in  Amboyna  during  the 
I  second  half  of  the  17th  century,  was  a  merchant,  consul  and  naturalist; 
and  in  these  capacities  became  thoroughly  conversant  with  the  pro- 
ducts of  the  Malay  Archipelago  and  adjacent  regions,  as  the  six  folio 
volumes  of  his  Ihrharium  Arnbolneihse^  illustrated  by  587  plates, 
amply  prove. 

Among  other  plants^  be  figures*  Imearia  Gamhier,  whicli  he  terms 

\Fiimi8  tirimlvH.Qjul  stiites  tc*  exist  under  two  varieties,  the  one  with 

broad,  and  the  other  with  narrow  leaves.     The  first  form,  be  says,  is 

calle<l  in  Malay  Dann  Gtdta  Gamhir,  on  account  of  the  bitter  taste  of 

its  leaves^  which  is  perceptible  in  the  lozenges  {tnK'hisci)  called  Gatta 

Gambir,  so  much  so  that  one  might  suppose  they  were  made  from  these 

leaves,  which  however  is  not  the  e^ise.     He  further  asserts  that  the 

leaves  have  a  detergent,  diying  quality  by  reason  of  their  bitterness, 

I  which  is  nevertheless  not  intense  but  quite  bearable  in  the  mouth: 

[that  they  are  masticated  instead  of  Pinang  [Betel  nut]  with  Shi  [leaf 

of  Piper  Beth']  and  lime :  that  the  people  of  Java  and  Bali  plant  the 

[first  variety  near  their  houses  for  the  sake  of  its  fragrant  flowers ;  but 


*  Fig.  inBcntley  oud  Trijnen,  Med.  Plants^ 
Jpart  7  (1876). 

*  Dk^nar^  of  the  Indian  Ukindjt,  IS05* 


*  Beautifully  tigu  red  ill  Berg  iindSclimldt, 
Offizinelle  Qewuchtte,  xxx.  c,  1863. 

*  Herfh  Afnh,  v,  m.  tab.  34* 
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thoagh  they  chew  its  leaves  instead  of  Pinmig,  it  must  not  be  supposed 
that  it  is  til  is  plant  from  which  the  lozenges  Gatta  arecouipoUDded,  for 
that  iiuleed  is  quite  diflerent. 

Thus,  if  we  may  credit  Runaphiu8,it  would  seem  that  the  important 
manufacture  of  gambier  had  no  existenee  at  the  commencement  of  the 
last  century.  As  to  "  Gatta  Gamhir,''  his  statements  are  scarcely  in 
accord  with  those  of  more  recent  writei^s,  Wc  may  however  remark 
that  that  name  is  very  like  the  Tamil  Katta  KdnihiLy  signifying  Catechu, 
which  drug  is  sometimes  made  into  little  round  cakes,  and  was  certainly 
a  large  expoi-t  from  India  to  Malacca  and  China  as  early  as  the  IGth 
centiir}^  (p.  241). 

That  gambier  was  unknown  to  Europea,ns  long  after  the  time  of 
Rumphius,  is  evident  from  other  facta  Stevens,  a  merchant  of  Bombay, 
in  his  Co77ijt>?^<(£  Giiide  to  the  East  India  Trade,  published  in  1766, 
quotes  the  prices  of  goods  at  Malacca,  but  makes  no  allusion  to  gambier, 
Nor  is  there  any  reference  to  it  in  Savary's  Didionnmre  de  Commerce 
(ed.  of  1750),  in  which  Malacca  is  mentioned  as  the  great  entrepot  of 
the  trade  of  India  with  that  of  China  and  Japan. 

The  first  account  of  gambier  known  to  us,  was  communicated  to  the 
Batavian  Society  of  Ails  and  Sciences  in  1780,  by  a  Dutch  trader  named 
Couperus.  This  person  naiTates^  how  the  plant  was  introduced  into 
Malacca  from  Pontjan  in  1758,  and  how  gambier  is  made  from  its 
leaves;  and  names  several  sorts  of  the  drug  and  their  prices. 

In  1807.  a  description  of '*the  di-ug  called  Gittta  Gambecr,'*  and 
of  the  tree  from  which  it  is  made,  was  presented  to  the  Linnean  Society 
of  London.'^  The  writer,  Wilham  Hunter,  well  known  for  scientitic 
observations  in  connection  with  India,  states  that  the  substance  is 
made  chiefly  at  Malacca,  Siak  and  Khio,  that  it  is  in  the  form  of  small 
squares,  or  little  round  cakes  almost  perfectly  white,  and  that  the  finer 
sorts  are  used  for  chewing  with  betel  leaf  in  the  same  manner  as 
catechu,  while  the  coarser  are  shipped  to  Batavia  and  Cliina  for  use  in 
tanning  and  dyeing. 

Manufacture — The  gambier  plant  is  cultivated  in  plantations. 
These  were  commenced  in  1819  in  Singapore,  where  there  were  at  one 
time  800  plantations ;  but  owing  to  scarcity  of  fuel,  without  an  abun- 
dant supjily  of  which  the  manufacture  is  impossible,  and  dearness  of 
labour,  gambier-plan ting  was  in  ISOCi  fast  disappearing  from  the  island.* 
The  official  Blue  Book,  printed  at  Singapore  in  1872,  reports  it  as  **much 
increased!'  It  is  largely  pursued  on  the  mainland  (Jonore),  and  in  the 
islands  of  the  Rhio-Lingga  Archipelago,  l3*ing  soutlveast  of  Singapore 
On  the  island  of  Bintang,  the  most  northerly  of  the  group,  there  were 
about  1,250  gambier-plantations  in  1S54. 

The  plantations  are  often  fonned  in  clearings  of  the  jungle,  where 
they  last  for  a  few  years  and  are  then  abandoned,*  owing  to  the  im- 
poverishment of  the  soil  and  the  irrepressible  growth  of  the  lahmy 
grass  (Jmperata  Kw^iigii  P.  de  B.),  which  is  more  difficult  to  eradicate 
than  even  primteval  jungle.     It  has  been  found  profitable  to  combine 


I 


'  VcrhamMing&n  wn  h^t  Btitaviaasch  Ge- 
nootschap^  il  (d'erde  dnik)  217-2rH, 
-*  Linn,  Trtipfi,  it,  (1808)  218-224, 


^  Collingwood, /oirm,  o/l^mm,  S(K.,Bot. 
X.  (1869)  5Z 

*  This  Abiue  of  land  hai  been  i 
in  Singapore. 
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with  the  cultivation  of  gambier  that  of  pepper,  for  which  the  LoileJ 
leaves  of  the  gamhier  form  an  excellent  manure. 

The  gambier  plants  are  allowed  to  grow  8  to  10  feet  high*  and  as  their 
foliage  is  always  in  season,  each  plant  is  stri])ped  3  or  i  times  in  the 
year.  The  apparatus  and  all  that  belong  to  the  manufacturo  of  the 
extract  are  of  the  most  primitive  description.^  A  shallow  cast-iron  pan 
about  3  feet  across  is  built  into  an  earthen  fireplace.  Water  is  poured 
into  the  pan,  a  fire  is  kindled,  and  the  leaves  and  young  shoots,  freshly 
plucked,  are  scattered  in,  and  boiled  for  about  an  hour.  At  the  end  of 
this  time  they  are  throwii  on  to  a  capacious  sloping  trough,  the  lower 
end  of  which  projects  into  the  pan,  and  squeezed  with  the  hand  so  that 
the  absorbed  iiquor  may  run  back  into  the  boiler.  The  decoction  is  then 
evaporated  to  the  coosistence  of  a  thin  syrup,  and  baled  out  into  buckets. 
When  sufficiently  cool  it  is  subjected  to  a  curious  treatment: — instead 
of  simply  stirring  it  round,  the  workman  pushes  a  stick  of  soft  wood  in 
a  sloping  direction  into  each  bucket ;  and  placing  two  such  buckets 
before  him,  he  works  a  stick  up  and  down  in  each.  The  liquid  thickens 
round  the  stick,  and  the  tldckened  portion  being  constantly  rubbed  off, 
while  at  the  same  the  whole  is  in  motion,  it  gradually  sets  into  a  mass, 
a  result  which  the  workman  athrms  would  never  be  produced  by  simple 
stimng  round.  Though  we  are  not  prepared  to  concur  in  the  work- 
man's opinion,  it  is  reasonable  to  suppose  that  his  manner  of  treating 
the  liquor  favoura  the  crystallization  of  the  catechin  in  a  more  concrete 
form  than  it  might  otherwise  assume.  The  thickened  mass,  which  is 
Sjiid  by  another  writer  to  resemble  soft  yellowish  clay,  is  now  placed  in 
shallow  square  boxes,  and  when  somewhat  hardened  is  cut  into  cubes 
and  dried  in  the  shade.  The  leaves  are  boiled  a  second  time,  and 
finally  washed  in  water,  which  water  is  saved  for  another  operation. 

From  informations  obtained  in  1878  it  would  appear  that  now  the 
prevailing  part  of  gambier  is  made  by  means  of  pressure  into  blocks. 

A  plantation  ivith  five  labourei-s  contains  on  an  average  70,0(K)  to 
80,000  shrubs,  and  yields  40  to  50  catties  (1  catty  =  l^lb.  -  004"8 
grammes)  of  gambier  daily. 

Description — Gambier  is  an  earth 3^ -looking  substance  of  light 
brown  hue,  consisting  of  culjes  about  an  inch  each  side,  more  or  less 
agglutinated,  or  it  is  in  the  form  of  entirely  compact  masses.  The 
cubes  are  externally  of  a  reddish  brown  and  compact,  internally  of  a 
pale  cinnamon  hue,  dry,  porous,  friable,  devoid  of  odour,  but  with  a 
bitterish  astringent  taste,  becoming  subsequently  sweetish.  Under  the 
microscope,  the  culics  of  gambier  are  seen  to  consist  of  very  small 
acicular  ciystals. 

Chemical  Composition— In  a  chemical  point  of  view,  gambier 
agrees  with  cutch,  especially  with  the  pale  variety  made  in  Northern 
India  (p.  24?2).  Both  substances  consist  mainly  of  Cattxhhi;^  which  may 
be  obtained  in  the  hydrated  state  as  slender  colourless  needles,  by 
ihausting  gambier  with  cold  w^ater,  and  crystallizing  the  residue  from 
or  4  part**  of  hot  water,  which  on  cooling  deposits  nearly  all  the 
Ferric  chloride  strikes  with  the  solution  of  catechin,  even 

'  We  borrow  tlie  following  aei.ount,wliioh  '•Gautier  (1877)  suggeste  that  it  is  not 

Itbe  l>efit  wc  have  met  with,  from  rJagor*B  identical     with     catechin     from    Acacia 

*/tya//ore,  jJ/tiiacca,mi^i«/«ra^  Berlin,  18GU.  Catechin   (p.  244). 
64/ 
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wlitsn  much  diioted,  a  green  tint.     If  it  is  shaken  with  fermus  sulphate 
and  an  extremely  small  quantity  of  bicarbonate  of  sodium,  a  violet^ 
colour  makes  its  appearance.     The  same  reactions  are  produced  by  ' 
various  substances  of  the  tannic  class. 

The  yellowish  colooring  matter  of  gambier  wan  determined  byJ 
Hlasiwetz  (1867)  and  Lowe  (1873)  to  be  Qmix^tln,  which  is  also  a  con-J 
stituent  of  cutch.  Quercetin  is  l>ut  v^ery  sparingly  soluble  in  water,! 
yet  it  is  nevei  theless  tbund,  in  small  quantity,  in  the  aqueous  extract  of  J 
cutch,  from  which  it  may  be  removed  by  me^ns  of  ether.  As  many 
species  of  KaJtelea  contain,  according  to  De  Vry,^  Qainoric  Acid,  it 
ia  probable  that  that  substance  may  be  detected  in  gambier. 

Some  tine  gambier  in  regular  cubes  which  we  incinerated  left  2G 
per  cent,    of   ash,   consisting  mainly   of   carbonates  of   calcium   aud^ 
magnesium. 

Commerce — ^Singapore,  which  is  the  great  emporium  for  gambierj 
exported  in  1871  no  less  than  34,24M  tons,  of  which  quantity  19,550| 
tons  had  been  imported  into  the  colony  chiefly  from  Rhio  and  the] 
Malayan  Peninsula.^  In  1870  the  expoil  had  Increased  to  more  than  I 
50,000  tons  of  pressed  block  gambier  and  2,700  tons  of  cubes.  In  1877 J 
it  diminished  to  39,117  tons,  owing  to  difficulties  which  had  ariseu] 
between  the  Chinese  dealers,  who  supplied  the  drug  in  a  rather  wet 
state,  and  the  European  exporters.  Oi"  the  above  quantity  21,807  tonal 
were  shipped  for  London,  7,572  for  Liverpool,  2,345  for  Marseille^] 
Gambier  usually  fetches  a  lower  price*  in  the  London  market  tha 
cutch* 

The  eijuantity  [imported   into  the   United  Kingdom  in   1872    waal 
21,155  tons,  value  £451,737,  almo.st  the  whole  being  from  the  Strait 
Settlements. 

Uses — Gambier,  under  the  name  of  Citkehv,  is  used  medicinally 
as  an  astringent,  but  the  quantity  thus  consumed  is  as  nothing  in  com- 
pai'ison  with  that  employed  for  tanning  and  dyeing. 


CORTEX   CINCHONiE- 

Coi'tex  Pei'uviunuB,  Cortex  Chinw;  Cinchona  Barkf  FervLvian  Bark  A 
F.  Ecurce  de  Quinqulyia  ;  Q.  Ckinarinde, 

Botanical  Origin— The  genus  Cinchona  constitutes  together  with] 
VascariUa  (including  Hueva  and  CoHmibueiia),  Reinijiii,  LcuUnbevgui, 
Mtwrocnemam,  and  about  30  other  nearl}'  allied  genera,  the   well- 
characterized  tribe   Vin^touetP  of  the    order  RabiacfiW,      This    tril 
consists  of  shrubs  or  trees  with  opposite  leaves,  2-celled  ovary,  cai>sulrt 
fruit,  and  numerous  minute,  vertical  or  ascending,  peltate,  winged,  albu- 
minous seeds. 

(A.)  Remarks  on  the  gimus. — The  genus  Cinchona  is  distinguished 
by  deciduous  stipules,  tlowers  in  terminal  panicles,  54oothed  superiorl 
calyx,  tubular  corolla  expanding  into  5  lobes  fringL'd  at  the  tuargin^T 
The  corolla  is  of  an  agreeable  weak  odour,  and  of  a  rosy  or  purplish  hue 
or  white. 


*PA«irf»w  Journ.  vi.  (1865)  18. 

^  Blme  Book  of  the  Cohnj/  o/  ilte  SlmUii 


*  17««     per    cwt.,     Marcb 
CaiechUf  page  242,  note  3. 
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The  truit  is  a  capsule  of  ovoid  orsubcylindrieal  forin,  dehiscing  from 
the  base  (the  fi-uitstalk  aJao  splitting)  into  two  valves,  which  are  held 
together  at  the  apex  by  the  thick  permanent  calyx.  The  seeds,  cH)  to 
40  in  number,  are  imbricated  vertically  ;  tliey  are  flat,  winged  all  round 
by  a  broad  membrane,  which  is  very  irregularly  toothed  or  lacerated  at 
^the  edge. 

The  CiDchonas  are  evergreen,   with  finely- veined  leaves^  travei'sed 
|l>y  a  strong  midrib.   The  thick  leafstalk,  often  of  a  fine  red,  is  sometimes 
sixth  the  length  of  the  whole  leaf,  but  usually  shorter.     The  leaves 
[«.re  ovate,  obovate,  or  nearly  circular;  in  some  species  lanceolate,  rarely 
^cordate,  always  entire,  glabrous  or  more  rarely  hirsute,  often  variable  as 
size  and  form  in  the  same  species. 

Among  the  valuable  species,  several  are  distinguished  by  small  pitw 
^Tilled  scrohiculi,  situated  on  the  under  side  of  the  leaf,  in  t!ie  axils  of 
the  veins  which  proceed  from  the  midrib.  These  pits  sometimes  exude 
m  astringent  juice.  In  some  species  they  are  replaced  by  tufts  of  hair. 
The  young  leaves  are  .sometimes  purplish  on  the  iimler  side  ;  in  several 
Bpecies  the  Inll-grown  foliage  assumes  before  falling,  rich  tints  of  crimson 
or  orange. 

The  species  of  Cinchona  are  so  much  alike  that  their  definition  is  a 

matter  of  the  utmost  difticulty,  and  only  to  be  accomplished  by  resort- 

ing  to  a  number  of  diameters  which    taken   singly  are  of  no  great 

importance.     Individual   species   are   moreover   frequently   connected 

[together  by  well-marked  and  permanent  intermediate  forms,  so  that 

[ax^ording  to  the  expression  of  Howard,  the  whole  form  a  continuous 

^^eries,   the   terminal    members    of  which    are    scarcely   more   sharply 

6epai*ated  from  the  allied  genera,  than  from  plants  of  their  (Avn  series. 

As  to  the  number  and  value  of  the  species  knovrn,  there  is  some 
L diversity  of  view.  Weddell,  in  1870,  enumerated  *33  species  and  18 
[«4ub-species,  besides  numerous  varieties  and  sub-varieties,  Bentham  and 
[Booker,  in  1873,  estimated  the  species  as  about  36. 

Kuntze,  in  the  book  quoted  at  the  end  of  the  present  article,  pro- 
^|»osed  to  reduce  all  the  species  to  the  four  fullowiug : 

1,  CHnchona  Weddelliana  O.  Kuntze,  nearly  answering  to  C, 
4J(disaya  Weddell. 

%  C.  Pavoniana  O.  Kuntze,  including  C.  ^nicrantha  Kuiz  and 
J^avon  and  several  allied  plants. 

3.  C  Ilowardiftnit  O.  Kuntze,  constituted  of  C\  su^ciruhra  Pavon 
«nd  a  few  other  species  of  former  authoi-s. 

4.  C.  PitJmdiana  Howard, 

Kuntze,  who  has  examined  the  living  Cinchonas  as  cultivated  in 
iia,  is  of  the  opinion  that  all  the  numerous  forms  hitherto  observed, 
Ih  in  the  wild  plants  and  in  cultivation,  are  merely  either  belonging 

to  the  above  four  sjiecics  or  deriving  from  them  chiefly  by  hybridation. 

Though  much  in  favour  of  a  reduction  of  the  speciey,  we  are  not  yet 

prepared  to  accept  Kuntze  s  arrangement 

(B.)  Area,  Cliwatc  ttnd  Soil. — The  Cinchonas  are  natives  of  South 
America,  where  they  occur  exclusively  on  the  western  side  of  the  conti- 
nent between  10*"  N.  hit.  and  22"  S.  lat.,  an  area  which  includes  portions 
fjf  Venezuela,  New  Oranada,  Ecuailor,  Peru,  and  Bolivia. 

The  plants  are  found  in  the  mountain  regions,  no  species  whatever 
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being  known  to  inhabit  the  low  alluvial  plains.  In  Peru  and  Bolivia^ 
the  region  of  the  Cinchona  forms  a  belt,  KIQO  miles  in  length,  occupy  ing 
the  eastern  slope  of  the  Cordillera  of  the  Andes.^  In  Ecuador  and 
New  Gmuada,  the  tree  is  not  strictly  limited  to  the  eastern  slopes,  but 
occurs  on  other  of  the  Andine  ranges* 

The  average  altitude  of  the  cinchoniferous  region  is  given  by  Wed-  ^ 
deU  as  5,000  to  8,000  feet  above  the  sea-level  The  highest  limits  as ! 
noted  by  Karsten,  is  11,000  feet.  One  valuable  species,  C.  auccirubrd^ 
occurs  exceptionally  as  low  as  2,600  feet.  Generally,  it  may  be  said 
that  the  altitude  of  the  Cinchona  zone  decreases  in  proportion  as  it 
recedes  from  the  equator,  and  that  the  most  valuable  sorts  are  not  found 
lower  than  5,000  feet. 

The  climate  of  the  tropical  mountain  regions  in  which  the  Cinchonas 
flourish,  is  extremely  variable, — sunshine,  showers,  storms,  and  thick 
mist,  alteraating  in  rapid  succession,  yet  with  no  very  great  range  of 
temperature,  A  transient  depression  of  the  thermometer  even  to  the 
freezing  point,  and  not  unfrequent  hail-showers,  may  be  borne  without 
detriment  by  the  more  hardy  species.  Yet  the  mean  temperature  most 
favourable  for  the  generality  of  species,  appears  to  be  12  to  20'  C  M 
(54  to  G8°  FO  ■ 

Climatic  agencies  appear  to  influence  the  growth  of  Cinchona  far 
more  than  the  composition  of  the  soil  Though  the  tree  occurs  in  a 
gi^eat  variety  of  geological  formations,  there  is  no  distinct  evidence  that 
these  conditions  control  in  any  marked  manner  either  the  development 
of  the  tree  or  the  chemical  constitution  of  its  bark.  Manure  on  the 
other  hand,  though  not  increiising  perceptibly  luxuriance  of  growth,  haa 
a  decided  efl'ect  in  augmenting  the  richness  of  the  bark  in  alkaloids,* 

(C)  Sjwcif'H  yielding  officinal  barks.~The  Cinchona  Barks  of  com- 
merce are  produced  by  about  a  dozen   species ;   of  those   barks   the 
greater  number  are  consumed  solely  in  the  manufacture  of  quinine.  I 
Those  admitted  for  pharmaceutical  use  are  atibrded  by  the  foUowiotg 
species  :^ — 

1.  Chiehona  q^i^fUfdi^  Hooker  ^— A  native  of  Ecuador  and  Peru, 
existing  under  several  varieties.  It  forms  a  large  tree,  having  lanceolate 
or  ovate  leaves,  usually  pointed,  glabrous,  and  shining  on  the  upper  sur- 
face, and  scrobiciilate  on  the  under.  The  flowers  are  small,  pubescent 
and  in  short  lax  panicles,  and  are  succeeded  by  oblong  or  lanceolato 
capsules,  i  an  inch  or  more  in  length. 

2.  C  Calkaya  Weddell— Discovered  by  Weddell  in  1847/  although 
its  bark  had  been  an  object  of  commerce  since  the  latter  half  of  the 
previous  centuiy. 

The  tree  inhabits  the  warmest  woods  of  the  declivities  which  border 
the  valleys  of  Bolivia  and  South-eastern  Peru,  at  an  altitude  of  5000  to 
0000  feet  above  the  sea-level.  More  precisely,  the  chief  localities  for 
the  tree  arc  the  Bolivian  provinces  of  Enquisivi,  Yungas  de  la  Pax* 
Lorecaja  or  Sorata^  Caupolican  or  Apolobamba,  and  Munecas :  thence  it 


^  That  ii  to  say  the  eaaUm  Cordillcnk,  the 
wostem  uid  lower  range  being  caUed  the 
Cordillera  of  the,  VoaAt ;  no  Cinchonas  grow 
on  tlie  latter. 

-  Broughton»  in  Phamu  Joum,  Jan.  4, 
ISia  521. 


« Figured  m  Bt>i,  Magamte,  vol  d9(186S) 
tab.  5364.  mcludins  C.  Oondamm^  Homlk 
et  Bonpt,  and  L\  Uritudnffa  F»¥OD. 

^  Ann,  drjiSciaiCts  wo*.,  Bol.  it,  (!8>I8|6» 
iMifl  HUL  nnL  df^*  Qumqwnat,  Itvlt^  taK  % 
figured  in  Botamcai  MaQtmne^  IHIX  enX<L 
and  1870.  G434. 
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^msses  northward  into  the  Penivian  provinoe  of  Cambaya,  suddenlv 
ceasing  on  the  confines  of  the  valley  of  Sandia,  although,  as  Weddell 

'  obeerved,  the  adjacent  valleys  are  to  aU  appearance  precisely  similar* 

When  well  grown,  C.  Calmiya  has  a  trunk  often  twice  as  thick  as  a 
man's  body,  and  a  magnificent  crown  of  foliage  overtopping  all  other 
trees  of  the  forest.  It  has  ovate  capsules  of  about  the  same  length 
(i  an  inch)  as  the  elegant  pinkish  flowers,  which  are  in  large  pyramidal 
fiaoicles.  The  leaves  are  3  to  0  inches  long,  of  very  variable  form,  but 
nsually  oblong  and  obtuse,  rarely  acute. 

A  variety  named  after  Joseph  de  Jusaieu  who  fii-st  noticed  it,  j8. 

I  Josephmna,  but  known  in  the  coontry  as  lehit-CasearUJu  or  Omcarilla 

I  tld  Pajmial,  differs  from  the  preceding  in  that  it  is  a  shrub,  6  to  10  feet 

ibigh,  growing  on  the  borders  of  mountain  meadows  and  of  thickets  in 

[the  same  regions  as  the  larger  form. 

Other  forms  known  in  Bolivia  as  Calisaya  zamha,  mo7'mla,  vei^de  or 

!  ulta,  and  Uunca,  have  been  distinguished  by  Weddell  as  varieties  of  C, 
Calisaya, 

Towards  the  middle  of  the  year  1865,  Chmies  Ledger,  an  English 
traveller,  obtained  seeds  of  a  superior  Cinchona,  which  had  been  col- 

elected  near  Pelechuco,  eastwards  of  the  lake  Titicacaj  about  68°  W. 

^long.  and  15"^  S.  lat,  in  the  Bolivian  province  of  Caupoliean.  In  the 
same  year  the  seeds  arrived  in  England,  but  were  subsequently  sold  to 
the  Dutch  government,  and  raised  with  admirable  success  in  Java,  and 

la  little  later  also  in  private  plantations  in  British  India,  The  bark  of 
•'  Cin4:hmia  Ledgenana  **  has  siuce  proved  by  far  the  most  productive 

'  in  quinine  of  all  Cinchona  Barks.  The  tree  is  a  mere  form  of  C. 
CalLsaya,* 

3.  C,  s^itccirubni  Pavon,^ — a  magnificent  tree,  50  to  80  feet  high, 
formerly  growing  in  all  the  valleys  of  the  Andes  which  debouch  in  the 

!>lain  of  Guaym|uO«  The  tree  is  now  almost  entirely  confined  to  the 
brests  of  Guaranda  on  the  western  declivities  of  Chimborazo,  at  2,000 
to  5,000  feet  above  the  level  of  the  sea, 

The  l^rk  appears  to  have  been  ap[>reciated  in  its  native  country 

at  an  early  period,  if  we  may  conclude  that  the  jKecZ  Bark  mentioned 

by  La  Condamine  in  1737  was  that  under  notice.      It  would  seem, 

however,  to  have  scarcely  reached  Europe  earlier  than  the  second  half 

of  the  last  century.*     Tlie  tree  has  broadly  oval  leaves,  attaining  about 

I      a  foot  in  length,  nearly  glabrous  above,  pubescent  beneath,  large  ter- 

H^minal  panidea  of  rosy  flowers,  succeeded  by  oblong  capsules  1  to  1 J 

^Kinches  long. 

■  The  other  species  of  Chichona,  the  bark  of  which  is  principally 
^BcoDsnmed  by  the  manufacturers  of  quinine,  will  be  found  briefly  noticed, 
^Ptogetber  with  the  foregoing,  in  the  conspectus  at  page  355* 

History^The  early  native  history  of  Cinchona  is  lost  in  obscurity. 
No  undoubted  proofs  have  been  hauded  down,  to  show  that  the  abori- 
gines of  South  America  had  any  acquaintance  with  the  medicinal 
properties  of  the  bark.     But  traditions  are  not  wanting. 


*  Ledger's  CaliKaya  is  beautifully  figured 
Aod  exactly  deacribed  in  Howard's  i^uhio- 
j  ^f/y  ^  ^  ^f*^  Indian  PlantaUom^  parte 
liL  iiad  iii. 


5  Figured  in  Howard^a  NufivaQmfwS/Og/ia^ 
art.  Cfilnchmia  gucfinihra, 
*  How&rtl,  I.e.  |K  9, 
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William  Arrot/  a  Scotch  surgeon  who  visited  Peru  in  the  early  part 
of  the  last  century,  states  that  the  opinion  then  current  at  Loza  was 
that  the  qualities  and  use  of  the  barks  of  Cinchona  were  known  to  the 
Indians  before  any  Spaniard  came  amone  them.  Condamine,  as  well  as 
Jussieu,  heard  the  same  statements,  whicn  appear  to  have  been  generally 
prevalent  at  the  close  of  the  17th  century. 

It  is  noteworthy,  on  the  other  hand,  that  though  the  Peruviana 
tenaciously  adhere  to  their  traditional  customs,  they  make  no  use  at  the 
present  day  of  Cinchona  bark,  but  actually  regard  its  employment 
with  repugnance. 

Humboldt^  declares  that  at  Loxa  the  natives  would  rather  die 
than  have  recourse  to  what  they  consider  so  dangerous  a  remedy. 
Poppig*  (1830)  found  a  strong  prejudice  to  prevail  among  the  people  of 
Buanuco  against  Cinchona  as  a  remedy  for  fevers,  and  the  same  fact 
was  observed  farther  north  by  Spnice*  in  1861.  The  latter  traveller 
narrates,  that  it  was  impossible  to  convince,  the  caacarilleras  of 
Ecuador  that  their  Red  Bark  could  be  wanted  for  any  other  purpoee 
than  dyeing  cloth ;  and  that  even  at  Guayaquil  there  was  a  general 
dislike  to  the  use  of  quinine. 

Markham*^  notices  the  curious  fact  that  the  wallets  of  the  native 
itinerant  doctors,  who  from  father  to  son  have  plied  their  art  since  the 
days  of  the  Incas,  never  contain  cinchona  bark. 

Although  Peru  was  discovered  in  1513,  and  submitted  to  the 
Spanish  yoke  by  the  middle  of  the  century,  no  mention  has  been  found 
of  the  febrifuge  bark  with  which  the  name  of  the  country  is  connected, 
earlier  than  the  commencement  of  the  17th  century. 

Joseph  de  Jussieu,®  who  visited  Loxa  in  1739,  relates  that  the  use 
of  the  remedy  was  first  made  known  to  a  Jesuit  missionary,  who  being 
attacked  by  intermittent  fever,  was  cured  by  the  bark  administered  to 
him  by  an  Indian  cacique  at  Malacotas,  a  village  near  Loxa.  The  date 
of  this  event  is  not  given.  The  same  story  is  related  of  the  Spanish 
corregidor  of  Loxa,  Don  Juan  Lopez  Canizares,  who  is  said  to  have 
been  cured  of  fever  in  1630. 

Eight  years  later,  the  wife  of  the  viceroy  of  Peru,  Luis  Qeroniino 
Fernandez  de  Cabrera  y  Bobadilla,  fourth  count  of  Chinchon,  having 
been  attacked  with  fever,  the  same  corregidor  of  Loxa  sent  a  paAct 
of  powdered  bark  to  her  physician  Juan  de  Vega,  assuring  him  of  to 
efficacy  in  the  treatment  of  "  tertiana**  The  drug  fully  bore  out  its 
reputation,  and  the  countess  Ana  was  cured.^  Upon  her  i-ecoveiy,  she 
caused  to  be  collected  large  quantities  of  the  bark,  which  she  used  to 
give  away  to  those  sick  of  fever,  so  that  the  medicine  came  to  he 
called  Polvo  de  In  Condesa,  i.e.  The  Countess'  Pcnvder,    It  was  certainly 

1  Phil  TrariM,  xl.  for  1737-38.  81.  *  The  circamatanoes  are  folly  namltdbf 

»  Der  Oesellsch.  mUurf,  Freunde  zu  Berlin  La  Condamine  (Af^m.  de  VArtuL  ropakdtt 

Magaz,  L  (1807)  60.  Sciences,  ann^e  1738).     Bat  the  con  ol  tW 

'  Beise  in  Chile,  Peru,  etc.  ii.  (1836)  222.  countess  was  known  in  Europe  mncbbsfoi* 

*  Bine    Book  —  East    India    Ch'mchona  this,   for  it  is  mentioned  by  Sebubtf^ 

Plant,  1863.  74.  76.  Bado  in  his  Anasiasis,  Carticis  Peruvi^  «■ 

»  Travels  in  Peru  and  India,  1862.  2.  Chin(r  China  de/rnsio  pnblished  at  Gew* 

•Quoted  by  WeddeU  in  his  //»/.  des  in  1663.     ^Vhen  Bado  wrote,  it  was  i  ie- 

Quinquinas,  u.  15,  from  De  Jussieu's  an-  bated  question  whether  the  bariL  was iotio- 

published  MS.— The  town  of  Loxa  or  Ijoja  duced  to  Europe  by  the  count  of  ChiMboi 

was  founded  by  the  S|>anianls  in  l.'>46.  or  by  the  Jesuit  Fatliers. 
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30wn  in  Spain  the  following  year  (1639),  when  it  was  first  tried  at 
Alcala  Je  Henares  near  Madrid/ 

The  introduction  of  Peruvian  Bark  into  Euroi^e  is  described  by 
Chifflet,  physician  to  the  archduke  Leopold  of  Austria,  viceroy  of  the 
"stherlands  and  Burgundy,  in  his  Pulvis  Febrifugus  Orhis  Americuni 
iHlatu^,  published  at  Brussels  in  1653  (or  1651  ?).  He  says  that 
^.inong  the  wonders  of  the  day,  many  reckon  the  tree  growing  in  the 
.Jcingdom  of  Peru,  which  the  Spaniards  caU  Palo  df  Cakfdur(ai,  i.e. 
~^,  iff  nam  fohrimn.  Its  virtues  resiile  chiefly  in  the  bark,  which  is 
:riown  as  China  fehriSf  and  which  taken  in  powder  drives  off  the 
ubrile  paroxysms.  He  further  states,  that  during  the  last  few  years 
t.he  bark  has  been  impoi'ted  into  Spain,  and  thence  scut  to  the  Jesuit 
^■Oardjnal  Joannes  de  Lugo  at  Rome.-  Chifflet  adds,  that  it  has  been 
^Bc^arried  from  Italy  to  Belgium  by  the  Jesuit  Fathers  going  to  the 
^HBlection  of  a  general,  but  that  it  was  also  brought  thither  direct  from 
^^X^eru  by  Michael  Belga,  wlio  had  resided  some  yeai-s  at  Lima. 

Chifflet.   though  candidly  admitting  the  efficacy  of  the  new  drug 
"^jirhen  properly  used,  was  not  a  strong  advocate  for  it;  and  his  publica- 
tion started  an  acrimonious  controversy,  in  which  Honoratius  Faber,  a 
Tesuit  (1655),  Fonseea,  physician  to  Pope  Innocent  X,,  Sebastiano  Bado* 
>f  Genoa  (1656  and   166;J),  and  Sturm  (1050)  appeared  in  defence 
>f  the  febrifuge  ;  while  Plempius  (1G55),  Glantz,  an  imperial  physician 
>f  Ratisbon  (1653),   Godoy,  physician  to  the  king  of  Spain    (1653), 
len^  Moreau  (1655),  Arbinet  and  others  contended  in  an  opposite 

From  one  of  these  disputants,  Roland  Sturm,  a  doctor  of  Louvain^ 

"who  wrote  in  1659,*  we  learo  that  four  yearn  previously,  some  of  the 

new  febrifuge  had  been  sent  by  the  archduke  Leopold  to  the  Spanish 

embassador  at  the  Hague,  and  that  he  (Sturm)  had  l>een  required  to 

eport  upon  it.     He  further  states,  that  the  medicine  was  known  in 

"russek  and  Antwerp  as  Pvhns  Jesu/Uicufi,  because  the  Jesuit  Fathers 

ere    in   the   habit   of  administering   it  gratis   to   indigent    persons 

Suffering  from  quartan  fever;  but  that  it  %va8  more  commonly  called 

J^uivis  Peruanus  or  Peniviamtm  Febnfugum,     At  Rome  it  bore  the 

Tiame  of  PiihnJit  eminentissimi  Cardimdis  de  Lugo,  or  Ptd vis  jxdruni: 

the  Jesuits  at  Rome  received  it  from  the  estabhshments  of  their  order 

in  Peru,  and  used  to  give  it  away  to  the  poor  in  Cardinal  de  Lugo  s 

palace.     In  1658  Sturm  saw  20  doses  sent  to  Paris  which  cost  60 

florins.    He  gives  a  copy  of  the  handbill'*  of  1651  which  the  apothecaries 

of  Rome  used  to  distribute  with  the  costly  powder. 


*  Villerobel,  quotefl  by  Bado,  op.  cU.  202. 
^  Tlie  cordinoi  belonged  to  a  family  of 

E^«vill6,  which  town  httu.  the  monopoly  of 
the  traide  with  AinenciL 

*  BimIo  iu  his  AnoJitasUt  lib,  3,  quotes 
the  opinion  of  many  persona  aa  coiuuiding 
with  W  own. 

^rtbrif"-'    P^ r...?    I/;.. 


vm  pnr« 

frits  rjuft' 

•riiSj  f>el- 


*  It  ia  in  these  words; — Modo  di  adoprare. 
.la  C^rieecia  chiamata  d^lUt.  Ffferf,— Queita 
^[Jort^ccia  HI  porta  dal  Regno  di  Pern,  e  ai 


chiania  China,  o  I'ero  China  della  febre, 
laquale  si  adopra  per  la  lebre  quartaiia,  e 
terzana,  ehe  vfeiiga  con  freddo :  a  adropra  in 
qnesto  modo,  cio^ : 

Se  ne  pii^Iia  dramme  due,  e  ai  piata  finfti 
con  paaaarla  per  setaccio  ;  t^  tre  hore  prima 
iucirca,  che  aebba  vcnir  la  fobre  ai  meite 
in  infusione  in  un  bicchiero  di  vino  bianco 
gagliardissinio,  a  q^iiando  il  fredrlo  coni- 
iniDcia  h  venire,  6  m  aente  qualche  miuim4Jk 
principio,  si  prende  tntta  lapresa  preparata, 
e  si  mette  il  patiente  in  letto. 

Avertaai,  ai  potri  dare  detta  Corteccia  nel 
modo  audetto  ntUa  febre  ter/aiia,  quaudo 
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The  dinig  began  to  be  known  in  England  about  1055.'  The  Mer- 
e^riits  Politicus,  one  of  the  earliest  English  newspapers,  contains  in 
saveral  of  its  numbers  for  lGri8/*  a  year  remaikable  for  the  preva- 
lence in  England  of  an  epidemic  remittent  fever,  advertisements 
offering  for  sale—**  the  excellent  pov^Ur  hnmim  hij  the  THaue  of  the 
JemtJfs  Powder  "—brought  over  by  James  Thomson,  merchant  of 
Antwerp, 

Bmdy,  professor  of  physic  at  Camljridge,  prescril>ed  bark  about  this 
time;  and  in  IGOO,  Willis,  a  physiciati  of  gi'eat  eininenee,  reported  it  as 
coming  into  daily  use.  This  is  also  evidenced,  with  regard  to  the 
continent,  by  the  pharmaceutical  tarifls  of  the  cities  of  Leipzig  and  Frank- 
furt of  the  year  1G69,  where  ''China  Chinw"  has  a  place,  J  of  an  ounce 
(a  "  quint ")  is  quoted  in  the  latter  at  50  kreuzers  (about  Is.  Gd.),  whereas 
the  same  quantity  of  opium  is  valued  at  4  kreuzers/  camphor  2  kreuzers, 
balaam  of  Peru  8  kreuzei*:^. 

Among  those  who  contributed  powerfully  to  the  diffusion  of  the 
new  medicine,  was  R<:)l>ert  Talbor  alias  Tabor.  In  his  **Pyretologia"  (see 
Appendix^  T.)  he  by  no  means  intimates  that  his  method  of  cure  depends 
on  the  use  of  bark.  On  the  contrary,  he  cautions  his  readei's  against 
the  dangerous  effects  of  Jesuits*  Powder  when  administered  by  uaskit- 
ful  persons^  yet  admits  that,  properly  given,  it  is  a  **  noble  and  safe 
medicine." 

Talbor  8  reputation  increasing,  he  was  appointed  in  1G7B  physician 
in  ordinary  to  Charles  II.,  and  in  167D,  the  king  being  ill  of  teiiian 
fever  at  Windsor,  Talbor  cured  him  by  his  secret  remedy.*  He  acquireil 
similar  favour  in  France,  and  upon  Talbor's  death  (1G81),  Louis  XIV, 
ordered  the  publication  of  his  method  of  cure,  which  accordingly 
appeared  by  Nicolas  de  Blegny,  surgeon  to  the  king.*  This  was  im- 
mediately translated  init)  English,  under  the  title  of  The  EnglislA 
Remedy:  or,  Talbor s  Wondeeful  Secret  for  Curemg  of  Agues  and 
Feuver8. — Sold  by  the  Author  Sir  RobeH  Talbor  to  the  most  Christian 
King,  and  since  his  Death,  ordered  by  his  Majesty  to  be  jyuMUIted  iih 
French,  for  the  benefit  of  his  subjects,  and  natv  translated  into  English 
for  Publi^k  Good  (Lond,  1082). 

Cinchona  bark  was  now  accepted  into  the  domain  of  regular  medicine* 
though  its  efficacy  was  by  no  means  universally''  acknowledged.  It  first 
appeared  in  the  London  Pharmacopcuia  in  1G77,  under  the  name  of 
Cortex  Peruanus. 


I 
I 


quelle  ida  fermata  in  stAto  di  molti  gior* 
ni. 

L^eapcnenza  contmua,  h.\  liberate  quasi 
tntti  qiielli,  chc  rhaono  prosa,  porgato 
prima  bene  il  co™,  e  per  quattra  giomi 
doppo  noQ  pigliar  nimia  sorie  di  medicti* 
mento,  ma  auvertadi  di  non  daria  se  non 
con  lioenjEa  delli  Sig.  Medici^  acci6  giudi- 
cano  8«  aia  in  tempo  U  propoaito  di 
pigliarla. 

^  So  aaya  Sir  G.  Baker,  wlio  hiw  tracetl 
the  intrcMluction  of  CiDchoiia  in  a  very 
ablo  paper  publiaheii  iu  the  Mcdi^xd 
Tramacthns  of  the  College  of  Fhyaiciaiifi 
of  London^  iii.  (1785)  141-210. 

«  Namely  No.  422.  June  24-July  1  ;  No. 
4'26,  July  22-29 ;   No.  439.    Oct  21  -28 . 


No»  545*  Dec.  9-16. — We  have  examitied 
the  copy  at  the  British  Museuia. 

*Ph.  Joum.  vl  (187«}  1022. 

*  In  the  Rccuril  for  1680,  p.  275  (tee 
appendix,  T&lbor)  the  king  ti  said  to  have 
had  another  attack  of  fever  at  Windaur. 
for  which  he  took  **du  Quintptina  />r^/jort, ** 
which  again  cured  him. 

ft  Le  A'-*' '  /'  -ufjhis  pour  ta  gm4rmm  4$» 
^^n^i^,  ordre  du  R^^  amc  Im 

obttfnutf  '  i>fmeur  U  premifr  M4diem 

de  tia  Majasiti,  but  fa  eonipo^iion^  /«  t»prftM, 
rt  V  linage  de  ce  rem^dr^  par  Nicolas  do 
Blegny,  Chirur^en  ordinal rt  ■  >.>*  d> 

Monaieiir^  et  Directeur  de  i  di 

nouvellea  d^couvertea  de  Mt^iioc<nL\ 
1682.  ir. 
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For  the  firafc  accurate  information  on  the  botany  of  Cinchona,  science 
^  is  indebt*j:d  to  the  French.' 

Chai'les-Marie  <le  h.  Condainiiie,  while  occupied  in  common  with 
Bouguer  and  Godin,  as  an  astronomer  from  173G  to  1743,  in  measuring 
the  arc  of  a  degree  near  Quito,  availed  himself  of  the  opportutiity  to 
investigate  the  origin  of  the  famous  Pemvian  Bark.  On  the  3rd  and 
4th  of  February,  1737,  he  visited  the  Sierra  de  Cajanuma,  2 A  leagues 
from  Loxa,  and  there  collected  sjiecimena  of  the  tree  now  known  as 
Clnchfma  o^ffu:ifialiH  var.  a.  Condmninea.  At  that  period  the  very 
large  trees  had  already  become  rare,  but  there  wei-e  still  specimens 
having  tmnks  thicker  than  a  man  s  body.  Cajanuma  was  the  home  of 
'  the  first  cinchona  bark  brought  to  Europe ;  and  in  early  times  it 
enjoyed  such  a  reputation,  that  certificatca  drawn  up  before  a  notary 
were  provided  as  proof  that  parcels  of  bark  were  the  produce  of  that 
favoured  locality. 

Joseph  de  Jussieu,  botanist  to  the  French  expedition  with  which  La 
I  Ccndamine  was  connected,  gathered,  near  Loxa  in  1739,  a  secornl 
Cmchona  subsequently  named  by  Vahl  C,  pubescens^  a  species  of  no 
I  medicinal  value. 

In  1742  Linnaeus  established  the  genus  Cytnvhmia^'  and  in  1753 
first  described  the  species  C\  officmalis,  recently  restored  and  exactly 
characterized  by  Hooker,  aided  by  specimens  supplied  to  him  by  Mr. 
Howard. 

The  cinchona  trees  were  believed  to  be  confined  to  the  region  around 
Loxa,  until  1752  when  Miguel  de  Santisteban,  supenutendent  of  the 
mint  at  Santa  Ft^,  discovered  some  species  in  the  neighboiu^hood  ot 
Popa^^an  and  Pasto. 

In  1701  Jos^  Celestino  Mutis,  physician  to  the  Marquis  de  la  Vega, 

viceroy   of  New   Granada,   arrived   at   Carthagena   from   Cadiz,   and 

riaunediately  set  about  collecting  materials  for  writing  a  Flora  of  the 

itiy.  This  undertaking  he  carried  on  with  untiring  energy, 
especially  from  the  year  1782  until  the  end  of  his  life  in  1808, — 
first  for  seven  years  at  Real  del  Sapo  and  Mariquita  at  the  foot  oi 
the  Cordillera  de  Quindiu,  and  subsefjuently  at  Santa  F6  de  Bogota. 
Mutis  gave  np  his  medical  appointment  in  1772,  for  the  purpose  of 
entering  a  rtjligiuus  order,  and  ten  years  later  was  entrusted  by  the 
Government  with  the  establishment  and  direction  of  a  large  museum  of 
natural  history,  first  at  Mariquita,  afterwards  at  Santa  F6. 

A  position  similar  to  that  of  Mutis  in  New  Granada  had  also  been 

conferred  in  1777  on  the  botanists  Hipolito  Ruiz  and  Jose  Fa  von  with 

iiegard  to  southern  Peru,  whence  originated  the   well-known   Flora 

J*eruvia^m  el  Ckileytms^^  as  well  as  most  important  direct  contributions 

to  our  knowledge  on  the  subject  uf  Cinchona. 

About  the  same  time  (1776),  Rertquizo  (Renquifo  or  Renjifo)  found 
cinchona  trees  in  the  neighbourhood  of  Huanuco,  in  the  central  tract 


^      *  Svr  Farbre  th  Quinquina  par  M.  de  !a 

r*      V      ine— jl/ifw.  de  CAcadimU  rouak  df4 

>>mr   Vann4e   1738.   pp.   226-243, 

^M  lUjiri  has  vigorotisly  contended 
I  that  til'-  lutine  Cinchofia  alioiud  be  filtered 
\  ta  Chmclwna  aa  better  coumietu orating  the 
]oaantes!i   of   Chincbon.      nut   the   iacon*^ 


venience  ol  cbauging  bo  weU-established 
a  name  and  its  many  derivatives,  Iiaa  out- 
weighed the&e  conaiderationB.— See  list  of 
worka  relating  to  Cinchona  at  the  end  of 
the  prenent  article. 

'  Publiehed  at  Madrid,  i79S-ia02,  iu  4 
volnmea  folio,  wiih  425  plates. 
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of  Peru,  whereby  the  monopoly   of  the   distnet  of  Loxa  was  soon 
broken  up. 

Numerous  and  importani  quinological  discoveries  were  suVisequently 
made  by  Mutis,  or  rather  by  his  pui»ils  Caldas,  Zea,  and  RestrejM:*/  as 
well  as  on  the  other  hand  by  Ruiz  and  Pavon,  and  their  siiccessors 
Tafallaand  Manzanilla.  Mobis  did  uotV>ringhis  labours  to  any  definite 
conclusioD,  and  his  extensive  botanical  eolleetions  and  5,000  coloured 
drawings,  were  sent  to  Madrid  only  in  1817,  and  there  remained  in  a 
lamentable  state  of  neglect. 

Some  of  his  observations  first  appcnred  in  print  in  179 3-9 4',  under  ^M 
the  title  of  El  Arcano  de  la  Qvlv<f  in  the  hiario,  a  local  paper  of  fl 
Santa  Fe,  and  were  repiinted  at  Madrid  in  l^S2^4  by  Don  Manuel 
Hernandez  dc  Gregorio.  The  butanical  descriptions  of  the  cinchonas  of 
New  Grana<la,  forming  the  fourth  part  of  the  Arcittto,  i^emained  for- 
gotten f^nd  lost  to  science  until  rescued  b}^  Markham  and  published  in 
1807-'  The  drawings  belonging  to  the  descriptions  were  photogi'aphed 
and  engraved  a  little  hiter,  and  form  part  of  Trianas  Nouvdles  Ettidts 
f<ur  It's  Quiiiqnina^,  which  appeared  in  1870, 

The  two  Penivian  botanists  succeeded  somewhat  better  in  securing 
their  results.     Ruiz  in  1702,  in  his  Qurnofttrptt,^  and  in  1801  conjointly 
with  Pavon  in  a  supplement  thereto,  brought  together  a  portion  of  their 
important  laboui-s  relating  to  cinchona.     But  an  essential  part  called 
Waera    QidnoloffiH,  written    between    1821    and    1820,    remained    un- 
published; and  after  an  oblivion  of  over  thirty  years,  it  came  by  pur- 
chase into  the  hands  of  Mr  John  EHot  Howard,  who  published  it,  and  ^ 
with  rare  libeiulity  enriched  it  with  27  magnificent  colourtid  plates,  H 
mostly  taken  from  the  very  specimens  of  Pavon  lying  in  the  herbarinni       i 
of  Madrid* 

Between  the  pupils  of  Mutia  on  the  one  hand,  and  those  of  Ruiz  and 
Pavon  on  the  other,  there  arose  an  acrimonious  controversy  regarding 
their  resjiective  discoveries,  which  has  been  Cfjuitivbly  summai'ized  by  fl 
Triiuia  in  the  work  just  mentioned.  ^ 

Production^The  hardships  of  bark-collecting  in  the  primeval 
forests  of  South  America  are  of  the  severest  kind,  and  undergone  only 
by  the  half- civilized  Indians  and  people  of  mixed  race,  in  the  pay  of 
speculators  or  companies  located  in  the  towns.  Those  who  ai'e  engaged 
in  the  business,  especially  the  collectors  themselves,  aj*e  called  CaMca- 
riUvrns  or  Cftscadorej^,  from  the  Spanish  word  Ciincfnri.hBxk.  A  in«J4>r- 
domo  at  the  head  of  the  collectors  directs  the  proceedings  of  the  several 
bands  in  the  forest  itself,  where  provisions  and  afterwards  the  produce 
are  stowed  away  in  huts  of  slight  construction. 

Arrot  in  17S6,  and  Weddell  and  Kai-sten  in  onr  own  day,  have  givcD 
from  personal  observation  a  striking  picture  of  these  opemtions. 

The  cascarillero  having  found  his  tree,  has  usually  to  free  its  stem 
from  the  luxuriant  climbing  and  parasitic  plants  with  which  it  is  en- 


*  *',  ,  Mutii  n*ftvait  qn'une  notion  m- 

'  i«t  oonfuae  du  genre  Cinchrma  et  de 
_itahle«  carmct^rea  ;  c*est  en  d^linitive 
Beiinc  de  sea  eap^ced,  rlans  1e  sene  strict 
ilu  mot,  n'a  H^  rcconmie  ni  d^oouverte  j>ar 
lui/'-TrifttiJi,  jVmw.  Etudf*,  p.  S. 


3  Markham,  Chhchtma  SpecicM  qf  ym 
Oranaifa,  Lond,  1867. 

^  Quhtohgia,  6  tratado  de  drboi  th  h 
Quhta.  d  CasrariUa,  Madrid,  1792»  4^. 
pp.  103. 

*  Supplemento  o  fa  QvinologUi^  MminA, 

\mi,  40.  pp.  154 
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ErSfed,     This  done,  he  begins  in  most  cases  at  once  to  remove,  after  a 

irevious  beating,  the  sapless  layer  of  outer  Imrk.     In  order  to  detach 

le  valuable  inner  bai^k,  longitudinal  and  transverse  ineisions  are  made  its 

jligh  as  can  be  reached  on  the  stem.     The   tree  is  then  felled,  and  the 

Beling  completed.     In  most  cases,  but  especially  if  previously  beiiten, 

le  bark  sepanites  easily  from  the  wood.     In  many  localities  it  has  to 

dried  by  a  fire  made  on  the  floor  of  a  hut,  the  bark  being  placed  on 

bunile-s  above,^ — a  most  imperfect  arrangement     In  Southern  Peru  and 

Jolivia  however,  according  to  Weddell,  even  the  thickest  Calisaya  bark 

dried  in  the  sun  without  requiring  the  aid  of  the  tire. 

The  thinner  bai'k  as  it  dries  rolls  up  into  tubes  or  quills  called 

)ftnutos  or  canutiUos,  while  the  pieces  stripped  from  the  trunks  are 

dry  flat  by  l3eing  placed  one  upon  another  and  loaded  with 

,and  are  then  known  as  plancha  or  tabla,     The  bark  of  the  root 

Formerly  neglected,  but  is  now  in  several  instances  brought  into  the 

rket 

After  drying,  the  barks  are  either  assorted,  chiefly  according  to 
)izBf  or  all  are  packed  without  distinction  in  sacks  or  bales.  In  some 
places,  as  at  Popayan,  the  bark  is  even  damped,  in  order  to  reduce  its 
Wlk  as  much  as  jiossible.  The  dealers  in  the  export  towns  enclose  the 
irk  in  ^ero7ts^  of  raw  bullock-hide,  which,  contracting  as  it  dries, 
IJightly  compresses  the  contents  (100  lb.  or  more)  of  the  package.  In 
lany  places  however  wooden  chests  are  used  for  tlie  packing  of  bark. 

Conveyance  to  the    Coast  and    Commercial   Statistics — The 
orts  to  which  bark  is  conveyed  for  shipment  to  Eurojie  are  nob  very 
numerous. 

Guayaquil  on  the  Pacific  coast  is  the  must  important  for  produce 
Tof  Ecuador.     The  quantity  shipjied  thence  in  1871  M^as  7,8o9  quintals.- 
Pitayo  bark  is  largely  exported  from  Buenaventura  in  the  Bay  of  Choco 
further  north. 

Payta,  the  most  northerly  port  of  Peru,  and  Callao,  the  port  of  Lima, 
likewise  export  bark,  the  latter  being  the  natural  outlet  for  the  barks  of 
Central  Peru  from  Huanuco  to  Cusco. 
\  Islay,  and  more  particularly  Arica,  receive  the  valual>le  barks  of 

^B  ^*arabaya  and  of  the  high  valleys  of  Bolivia.   In  1877  the  export  of  Arica 
^Hli^as  equal  to  olOO  cwt 

^H      Tlie  barks  of  Peru  and  Bolivia  find  an  exceptional  outlet  also  by  the 

^H^mazon  and  its  tributaries,  and  are  shipped  to  Europe  from  port  of 

'     Brazil     Howard^  has  given  an  interesting  account  of  one  of  tlie  fii^st 

Attempts  to  utilize  this  etistern  route,  made  by  8em%  Pedro  Rada  in 

1868. 

There  is  a  large  export  of  the  barks  of  New  Granada,  principally 
rroiD  Santa  Marta,  whence  the  shipments*  in  1871  were  3,4- 15,1 40  lb.; 
^■ind  in  1872,  2,758,991  lb.  From  the  neighbouring  port  of  Savanilla, 
^Krbich  represents  the  city  of  Barranquilla,  the  sea-tenninus  of  the  navi- 
^KatioQ  of  the  Magdalena,  the  export  of  bark  in  1871  was  l^U^SjSSS  lb., 
^^alue  £38,715;*  it  amounted  to  2  millions  of  kilogrammes  in  1877. 
All  Columbia  is  stated,  in  1877,  to  have  shipped  :U  millions  of  kilo- 

*   From  tumh^t  the  Spanish  name  for  n  ^  Seemanii'aVoiir».  of  Bof.  vi.  (1868)32.?. 

ouch  or  gftine-ba^.  *  f*otw«/ar /?e/>ort^,  August  1873.   743, 

-  Cotmtinr  ReporU,  preaente*!  to  Parlia-  ^  iUiL  August  1872, 
ncot,  July  187-2, 
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gi^mraes   of  bark;   yet  a  good  deal  of  the  excellent  barks  of  the 
Columbian  State  of  Saniaoder,  especially  those  of  the  neighbourhood 
of  Buca,ramanga,  find  their  way  to  Maracaibo,  taking  the   name    of^ 
that  place.  f 

Some  Cinchona  bark  is  also  shipped  from  Venezuela  by  way  of 
Puerto  CabeUo. 

The  quantity  of  bark  appearing  in  the  Annual  Statement  of  ITrci 
as  "Peruvian  Bark'*  imported  into  the  United  Kingdom  in  1872,  w« 
28,451  cwL,  valued  £285,620;  of  which  ll^SiS  cwt.  was  shipped  froml 
New  Granada,  4- ,0(38  cwt  from  Ecuador,  and  5,829  cwt,  from  Peru,  thai 
remainder  being  entered  as  from  the  ports  of  Chili,  Brazil,  Central  1 
America  and  other  countries.     The  imports  into  the  United  Kingdom 
in  1876  were  2(),()21  cwt.,  valued  at  £272,154. 

Cultivation — The  reckless  system  of  bark-cutting  in  the  forestB  of 
South  America,  which  has  resulted  in  the  utter  extermination  of  the 
tree  from  many  localities,  baa  aroused  the  attention  of  the  Old  World,, 
and  has  at  length  prompted  serious  efforts  to  cultivate  the  tree  on 
large  scale  in  other  countries. 

The  idea  of  cultivating  Cinchonas  out  of  their  native  regions  waB| 
advanced  by  Ruiz  in  1702,  and  by  Fee  of  Strassburg  in  1824^,'     Royle* 
pointed  out  in  1830  that  suitable  localities  for  the  purpose  might  be 
found  in  the  Neilgherry  Hills  and  probably  in  many  other  parts  of 
India,   and   argued   indetatigably   in   favour   of  the   introduction    of. 
the  tree. 

The  subject  was  also  urged  in  reference  to  Java  in  1837  by  Fritze,] 
director  of  medical  affairs  in  that  island  ;  in  184G  by  lliquel,  and  sub- 1 
sequently  by  other  Dutch  botanists  and  chemists.* 

Living  Cinchonas  had  l>eeii  taken  to  AJgeria  as  early  as  184D,J 
by  the  intervention  of  the  Jesuits  of  Cusco,  but  their  cultivation  mei  I 
with  no  success. 

Weddell  in  1848  brought  cinchona  seeds  from  South  America  to] 
Fiance,  and  strenuously  insisted  on  the  importance  of  cultivating  the 

Slant.     His  seeds,  especially  those  of  C  CttUmya,  germinated  at  the  I 
ardin  Jes  Plantes  in  Paris^  and  in  June  1850,  living  seedlings  were  ( 
sent  to  Algena;  and  in  April  1852,  through  the  Dutch  Government^ 
to  Java. 

The  first  important  attempts  at  cinchona-cultivation  were  made  by  I 
the  Dutch.     Under  the  auspices  of  the  Colonial  Minister  Pahud,  after- 
wards Governor-Geneial  of   the    Dutch    East    Indies,    the    l>otani8i^ 
Hasskarl  was  despatched  to  Peru  for  the  purpose  of  obtaining  seeds  and 
plants.     His  mission  was  so  far  successful,  that  a  collection  of  plania 
contained  in  21   Wardian  cases,  was  shipped  in  August  1854  from 
Callao,  in  a  frigate  sent  expressly  to  receive  them.     Notwithstanding  | 
every  care,  the  plants  did  not  reach  Java  in  good  condition  ;  and  when 
Hasskarl  resigned  his  appointment  in  185G,  he  bequeathed  to  his  suc- 
cessor Junghuhu  only  167  young  cinchonas,  though  400  specimens  had 
been  shipped  from  South  America. 

An  impulse  to  the  project  of  cinchona-planting  was  given  in  1832  fl 

i  Cmir^  iVHUtt,  nni,  pfinrmaceutiqftet  \L  *  According  to  K«  W.  vm  Gorkoro,  migc^- 

(1829)  252.  tions  to  the  sune  end  weri  made  to  tbt 

^  lUmtradomofthe  Bot.oftheHimnJmjnn  Dutch   Qoveminent  00  cttrly  At  1ft 

Mountalm,  I  (IS39)  240.  KeiDwarilt. 
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by  Royle,  in  a  report  addressed  to  the  East  India  Company,  in  wbicli 
he  pointed  out  that  the  Government  of  India  were  then  spending  more 
than  jE7,000  a  year  for  Cinchona  bark,  in  addition  to  about  £25,000  for 
quinine.* 

After  some  unsatisfactory  endeavours  on  the  part  of  the  British 
Government  to  obtain  plants  and  seeds  through  the  intervention  of 
H,  M,  Consuls  in  South  America,  Mr,  Markham  offered  his  services, 
which  were  accepted.  Markham,  though  not  a  professed  botanist,  was 
well  qualitied  for  the  task  by  a  previous  acquaintance  with  the  country 
and  people  of  Peru  and  Bolivia,  and  by  a  knowledge  of  the  Spanish 
and  Quichua  languages, — and  even  more  so  by  a  rare  amount  of  zeal, 
inteUigenee,  and  torethought     Being  fully  aware  of  the  difficulties  of 

ithe  undertaking,  he  earnestly  insiskd  that  nothing  should  be  neglected 
which  could  ensure  success  ;  and  in  particular  made  repeated  demands 
for  a  steara-vessel  to  convey  the  young  plants  across  the  Pacific  to 
India,  which  unfortunately  were  not  complied  with.  He  further  urged 
the  desirableness  of  not  contining  operations  to  a  single  district,  but 
of  endeavouring  to  procure  by  ditiercnt  collectors  ail  the  more  valuable 
species. 
The  prudence  of  this  latter  suggestion  was  evident,  and  Markham 
was  enabled  to  engage  the  services  of  Richard  Spruce,  the  distinguished 
V)otamstj  then  resident  in  Ecuador,  who  expressed  his  readiness  to 
undertake  a  search  for  the  Red  Bark  trees  (C«  sacciriihxi)  in  the 
forests  of  Chimborazo.  He  also  secured  the  co-operation  of  G.  J, 
Pritchett  for  the  neighbourhood  of  Huanuco,  and  of  two  skilful 
gardeners,  John  Weir  and  Robert  Cross.  Tiie  layt-named  was  employed 
m  1861  to  procure  seeds  of  C\  o£icinaliH  from  the  Sierra  de  Cajauuma 
near  Loxa,  and  in  1863-64  those  of  C.  piiaycHmH  from  the  province  of 
f  itayo  in  Ecuador,^ 

Markham  reserved  for  himself  the  border-lands  of  Peru  and  Bolivia, 
/I  order  to  obtain  CI  Calmiya  ;  and  for  this  purpose  started  from  Islay 
^U  March  1860.    Arriving  in  the  middle  of  April  by  way  of  Arequipa 
^nd  Puno,  at  Curcero,  the  Ciipit^d  of  the  province  of  Carabaya,  he  made 
•^is  way  to  the  village  of  Sandia,   near  which  he  met  with  the  first 
|i€cimens  otCmcJtona  in  the  form  of  the  shrubby  variety  of  Ll  Calisaya, 
rmed  Josepldana.     He  afterwards  found  tlie  better  variety  a.  vera, 
lid  also  C\  ovata  R.  et  P,,  C-.  rfiicniutha  R.  et  P.,  and  C.  pabescens 
I       ^^ahl.     Of  these  sorts,  but  chietly  of  the  first  three,  456  plants  were 
L^tiipped  at  Islay  in  June  1860. 

^^L  In  consequence  of  the  hostile  attitude  of  the  people,  and  the 
^BI*>alousy  of  the  Bolivian  Government,  lest  an  important  monopoly 
^V^hould  be  broken  up,  added  to  the  difficulties  arising  from  iusaluhrioua 
^B^limate  and  the  want  of  roads,  the  obstacles  encountered  by  Markham 
^■Vcre  very  great,  and  no  attempt  could  be  made  tn  wait  for  the 
opening  of  the  seeds  of  the  CaUsaya,  which  takes  place  in  the  mouth 
Of  August^ 


» In  1S70,  the  Indian  Government  pur- 
cli^aed  no  lem  tiiAii  Sl.liOO  ounces  of  sal- 
jkluite  of  qainine,  besides  S,S32  ouDCGa  of 

I  the  BfiljtliAtefl  of  cmclioniDe,  cinohonidine 
tod  quinidioe.     The  quantities  bought  iu 

'  iuliMcuaent  years  have  been  iiutch  flnmllcr 
ttotll  the  pfesetit  year  (1874). 


ii^g_ 


*  Report  on  the  Mf^p^ditlon  to  procMve  geed« 
of  C.  Cundtimififa  [1802];  also  Report  to  the 
Un^If^r  Si'cntanf  of  Stale  far  Imlia  on  the 
FUaf/o  ChiiK'fiona,  by  Robt.  Cross,  1S65, 

^  Great  «iifficulty  was  at  first  exporience<-l 
ill  succesBfully  conveying  living  Cinclioita 
plants   to  tndia^  even  in  Wardian  ca«ies; 
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The  expedition  of  Spniee  was  successful,  but  was  also  attended  with 
much  difficulty  and  danger,  of  which  there  are  vivid  pictures  in  tbe 
interesting  narratives  by  himself  and  by  Cross^  published  in  the  Par- 
liamentary Returns  of  1863  and  1866.' 

The  service  entrusted  to  Pritchett  was  also  efficiently  performed; 
and  he  succeeded  in  bringing  to  Southampton  six  cases  containing 
plants  of  C.  micrantha  and  C.  nitida,  besides  a  large  supply  of  seeds. 

Some  important  supplies  of  plants  and  seed  for  British  India  have 
likewise  been  obtained  from  the  Dutch  plantations  in  Java.  Seeds  of 
C,  lancifolia,  the  tree  affording  the  valuable  bark  of  New  Granada, 
were  procured  through  Dr.  Earsten. 

Previously  to  the  arrival  in  India  of  the  first  consignment  of  plants, 
careful  inquiries  were  instituted  from  a  meteorological  and  geological 
point  of  view,  as  to  the  localities  most  adapted  for  the  cultivation.  This 
resulted  in  the  selection  for  the  first  trial  of  certain  spots  among  the 
Neilgherry  (or  Nilgiri)  Hills  on  the  south-west  coast  of  India  and  in  the 
Madras  Presidency.  Of  this  district,  the  chief  town  is  Ootocamond  (or 
Utakamand),  situated  about  60  miles  south  of  Mysore  and  the  same 
distance  from  the  Indian  Ocean.  Here  the  first  plantation  was  esta- 
blished in  a  woody  ravine,  7,000  feet  above  the  sea-level,  a  spot  pro- 
nounced by  Mr.  Markham  to  be  exceedingly  analogous,  as  respects 
vegetation  and  climate,  to  the  Cinchona  viuleys  of  Gurabaya.  Other 
plantations  were  formed  in  the  same  neighbourhood,  and  so  rapid  was 
the  propagation,  that  in  September  1866,  there  were  more  than  1} 
millions  of  Cinchona  plants  on  the  Neilgherry  Hills  alone.'  The  species 
that  grows  best  there  is  C,  ojfficinalis. 

The  number  was  stated  to  be  in  1872,  2,639.285,  not  counting  the 
trees  of  private  planters.  The  largest  are  about  30  feet  high,  with 
trunks  over  3  feet  in  girth.  The  area  of  the  Government  pliuitatioM 
on  the  Neilgherry  Hills  is  950  acres.' 

Plantations  have  also  been  made  in  the  coffee-producing  districts  of 
Wvnaad,  and  in  Coorg,  Travancore  and  Tinnevelly,  in  all  instances,  we 
believe,  as  private  speculations. 

Cinchona  plantations  have  been  established  by  the  Government « 
India  in  the  valleys  of  the  Himalaya  in  British  Sikkim,^  and  some  ha^^ 
been  started  in  the  same  region  by  private  enterprise.  In  the  fonncr 
there  were  on  the  31st  March  1870,  more  than  1 J  millions  of  ptotj 
permanently  placed,  the  species  growing  best  being  C.  succirubra^ 
C.  Calisaya.  The  Cinchona  plantation  of  Rung^bi  near  Daijiling  (Britiw 
Sikkim)  covered  in  1872  2,000  acres.  In  tiie  Kangra  valley  of  th« 
Western  Himalaya,  plantations  have  been  commenced,  as  weU  as  in  tw 
Bombay  Presidency,  and  in  British  Burma. 

and  the  collections  formed  by  Hasskarl,  gbeiry   plantations,    is  that  of  ^^^''^^ 

Markham,  and  Pritchett  almost  all  perished  wraham  Mclvor,  who  by  his  nxt  Ff"^^ 

after  reaching  their  destination  (Markhanrs  skill  and  sagacity  in  the  ciiltiTstk»  >>■ 

letter,   26  Feb.   1861).     But  the  propaga-  management    of    the    tree,   has  readO^ 

tion  by  seed  has  proved  very  rapid.  most  signal  services  in  its  propsgitidi  ■ 

*  Correspondence  relating  to  the  introdtt/c-  India.  j, 

tion  of  the  Chinrhona  Plant   into   India,  •  Moral  ami  material  proffrem  aad  «»•*• 

ordered  by  the  House  of  Commons  to  be  Hon  of  India  during  ISfl-TS,  ptsssntsdl* 

pnntcd  20  March  1863  and  18  June  1866.  Parliament  1873.   p.  33. 

3  Blue    Book    (Cbinchona    Cultivation,  *  The  first  annoal    Report  datet  {ru« 

1870.  p.  30).— A  name  that  must  alwava  be  1862  to  1863 ;  I  am  indebted  to  Dr.  IM 

remembered  in  connection  with  the  Neil-  for  that  of  1876-1877. — F.  A*  F. 
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Ceylon  offers  favourable  spots  for  the  cultivation  of  Cinchona,  in  the 
mountain  region  which  occupies  the  centre  of  the  island,  as  at  Hak- 
galle,  near  Neuera-EUia,  5,000  feet  above  the  sea,  where  a  plantation 
was  formed  by  Government  in  1861.  The  production  of  bark  has  been 
taken  up  with  spirit  by  the  coffee-planters  of  Ceylon. 

The  Grovernment  of  India  has  acted  with  the  greatest  liberality  in 
distributing  plants  and  seeds  of  Cinchona,  and  in  promoting  the  cultiva- 
tion of  the  tree  among  the  i)eople  of  India ;  and  it  has  freely  granted 
supplies  of  seed  to  other  countries. 

The  plantations  of  Java  commenced  by  Hasskarl,  increased  under 
Junghuhn's  management  to  such  an  extent,  that  in  December  1862 
there  were  1,360,000  seedlings  and  young  trees,  among  which  however 
the  more  valuable  species,  as  C,  Caliaayay  C.  land  folia,  G.  micranthci  and 
C  aiiccu'ubraf  were  by  far  the  least  numerous,  whereas  C.  Pahvdiana, 
of  which  the  utility  was  by  no  means  well  established,  amounted  to 
over  a  million.  The  disproportionate  multiplication  of  this  last  was 
chiefly  due  to  its  quickly  yielding  an  abundance  of  seeds,  and  to  its 
rapid  and  vigorous  growth.  Another  defect  in  the  early  Dutch  system 
of  cultivation  arose  from  the  notion  that  the  Cinchona  requires  to  be 
grown  in  the  shade  of  other  trees,  and  to  a  less  successful  plan  of 
multiplying  by  cuttings  and  layers. 

These  and  other  matters  were  the  source  of  animated  and  often 
bitter  discussions,  which  terminated  on  the  one  hand  by  the  death  of 
Junghuhn  in  1864,  and  on  the  other  by  the  skilful  investigations  of  De 
Vry.  This  eminent  chemist  was  despatched  by  the  Government  of 
Holland  in  1857  to  Java,  that  he  might  devote  his  chemical  knowledge 
to  the  investigation  of  the  natural  productions  of  the  island,  including 
the  then  newfy  introduced  Cinchona.  It  was  March  16th,  1859,  when 
Dr.  de  Vry  laid  before  the  governor-general,  Mr.  Pahud,  the  first  crystals 
of  sulphate  of  quinine  he  had  prepared  from  bark  grown  in  that  island. 

Under  K.  W.  van  Gorkom,  who  was  appointed  superintendent  in 
1864,  the  Dutch  plantations  have  assumed  a  very  prosperous  state. 
J.  C.  Bemelot  Moens,^  the  present  director,  stated  that  at  the  end  of 
1878  the  leading  species  was  Calisaya  in  its  various  forms,  including 
more  than  400,000  plants  of  Ledger's  Calisaya.  Numerous  analyses  of 
Bemelot  Moens  show  a  percentage  of  from  4^  to  106  of  quinine  in  the 
latter  variety.  Some  of  them,  however,  in  December  1878,  afforded 
not  more  than  064  per  cent,  of  quinine  and  1*26  of  cinchonidine. 

The  regular  shi])ments  of  the  barks  from  Java  to  the  Amsterdam 
market  are  going  on,  and  the  barks  are  sold  there  with  regard  to  the 
results  of  the  government  chemist's  analyses. 

Cinchona  Bark  from  the  Indian  plantations  began  to  be  brought  into 
the  London  market  in  1867,*  and  now  arrives  in  constantly  increasing 
quantities. 

The  history  of  the  transplantation  of  the  Cinchona  down  to  the 
year  1867  has  been  made  the  subject  of  the  report  of  Soubeiran  and 
Delondre  mentioned  at  the  end  of  the  present  article. 

1 1  am  indebted  to  the  Dutch  adxninutra-  there  also  Mr.    Uoward,   who  presented 

tioa  for  their  interesting  statistical  docu-  Mr.  8.  and  myself  with  market  samples 

mrnts  relating  to  Cinchona. — F.  A.  F.  of  the  Jird  importation  of  C.  nuceirubra, 

'  When  I  was  in  London,  in  August  from  Denison  plantation,  Ootacamund. — 

iaC7,  I  went  to  Finahnry  PUce,  to  meet  F.  A.  F. 
Mr.  Spmoe,  Mid  was  happy  enough  to  find 
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Description — (A.)  Of  Cinchona  Bark's  generally — In  the  develoi)- 
ment  of  their  bark,  the  various  species  of  Cinchona  exhibit  considerable 
diversity.     Many  are  distinguished  from  an  early  stage  by  an  abundant 
exfoliation  of  the  outer  surface,  while  in  others  this  takes  place  to  a 
smaller  degree,  or  only  as  the  bark  becomes  old.     The  external  appear- 
ance of  the  bark  varies  therefore  very  much,  by  reason  of  the  greater 
or  less  development  of  the  suberous  coat.     The  barks  of  young  stems 
and  branches  have  a  greyish  tint  more  or  less  intense,  whue  the  outer 
bark  of  old  wood  displays  the  more  characteristic  shades  of  brown  or 
red,  especially  after  removal  of  the  corky  layers. 

In  the  living  bark,  these  colours  are  very  pale,  and  only  acquire  their 
final  hue  by  exposure  to  the  air,  and  drying.  Some  of  them  however  are 
characteristic  of  individual  species,  or  at  least  of  certain  groups,  so  that 
the  distinctions  originated  by  the  bark-collectors  of  2>olef  yellow,  red, 
etc.*  and  adopted  by  druggists,  are  not  without  reason. 

In  texture,  the  barks  vary  in  an  important  manner  by  reason  of 
diversity  in  anatomical  structure.  Their  fracture  especially  depends 
upon  the  number,  size,  and  aiTangement  of  the  liber  fibres,  as  will  be 
shown  in  our  description  of  their  microscopic  characters. 

The  taste  in  all  species  is  bitter  and  disagreeable,  and  in  some  there 
is  in  addition  a  decided  astringency.  Most  species  have  no  marked 
odour,  at  least  in  the  dried  state.  But  this  is  not  the  case  in  that  of  C. 
officinalis,  the  smell  of  which  is  characteristic. 

(B.)  Of  tlie  Barks  used  in  pharmacy — For  pharmaceutical  pre- 
parations as  distinguished  from  the  pure  alkaloids  and  their  salts,  the 
Cinchona  barks  employed  are  chiefly  of  three  kinds. 

1.  Pale  Gi/nchona  Bark,  Loxa  Bark,  Crown  Bark^ — This  bark,  which 
previous  to  the  use  of  Quinine  and  for  long  afterwards,  was  the  ordinary 
Peruvian  Bark  of  English  medicine,  is  oiny  found  in  the  form  of  quilK 
which  are  occasionally  as  much  as  a  foot  in  length,  but  are  more  oftefl 
only  a  few  inches  or  are  reduced  to  still  smaller  fragmenta  The  qniU^ 
are  from  f  down  to  an  |^  of  an  inch  in  diameter,  often  double,  and 
variously  twisted  and  shrunken.  The  thinnest  bark  is  scaixsely  stouter 
than  writing  paper ;  the  thickest  may  be  t^  of  an  inch  or  more.*  The 
pieces  have  a  blackish  brown  or  dark  greyish  external  surface,  variously 
blotched  with  silver-grey,  and  often  beset  with  large  and  beautiful 
lichens.  The  surface  of  some  of  the  quills  is  longitudinally  wrinklco 
and  moderately  smooth  ;  but  in  the  majority  it  is  distinctly  marked  by 
transverse  cracks,  and  is  rough  and  harsh  to  the  touch.  The  inner  sid* 
is  closely  striated  and  of  a  bright  yellowish  brown. 

The  bark  breaks  easily  with  a  fracture  which  exhibits  verjr  short 
fibres  on  the  inner  side.  It  has  a  well-marked  odour  aid  generic,  and 
an  astringent  bitter  taste.  Though  chiefly  aflforded  by  C  officindv^ 
some  other  species  occasionally  contribute  to  furnish  the  Loxa  Bark  of 
commerce  as  shown  in  the  conspectus  at  p.  355. 

*  The  following  are  common  terms  in  re-  sort  of  I^xa  Bark,  shipped  for  the  m*  « 

ference   to  the  barks  of  Peru  : — Amarllla  the  royal  family  of  8pain. 
(yellow),  hlanca  (white),  Colorado  or  rcja  *  In  the  old  coUectiohs  of  the  Royal  C<^ 

(red),       naranjada       (orange),       negrilla  lege  of  Physicians,  there  are  spedniaif  « 

\hroum),  very  thick  Loxa  Bark,  of  a  quality  qsitt 

'  Coftfx  Cinchona' pallida'. ;  F.  Quiwjuina  unknown  there  at  the  present  day.    tbiy 

LfOxa  ;   G.   Loxachina.     The  term  Crotrn  are  doubtless  the  produce  of  ancieiittrcOi 

Bark  was  originally  restricted  to  a  superior  such  as  were  noticed  by  La  Cundamia*- 


CORTEX  CTNGHONiE. 


353 


2.  Calisaya  Bark,  Yellmv  Cinchona  Bark} — This  bark,  which  is  the 
[Jiost  irapoi*tant  of  those  conioionly  used  in  mediciDe,  is  found  m  flat 
>ieces  (a.),  and  in  t|uills  (/5.),  both  alforded  by  6*  Cidimya  Wedd., 
Uiough  usuall}^  impelled  separated* 

a.  Flat  Calisaya— h  in  irregular  flat  pieces,  a  foot  or  moro  in  length 
)>y  3  to  4  inches  wide,  but  ustiatlj  smaller,  and  ^  to  -j^  of  au  ineh  in 
pliickneas;  devoid  of  suberons  layci's  and  consisting  ahuost  solely  of 
"iber,  of  uniform  texture,  compact  anil  poiiderous.     Its  colour  is  a  rusty 
>range-brown,  with  darker  stains  on  the  outer  surface.     The  latter  is 
jughened   with   shallow   longitudinal   depressions,  sometimes   cjilled 
Ihjital  farrowsJ^    The  inner  side  has  a  wavy,  close,  fibrous  texture. 
The  bark  breaks  transversely  with  a  fibrous  fracture;  the  fibres  of  the 
i)Token  ends  are  very  short,  easily  detached,  and  with  a  lens  arc  seen 
be  many  of  them  faintly  yellowisli  and  ti-anslncent. 
A  well-marked  variety,  known  as  Bolknun  Calisaya^  is  distinguished 
Ibr  its  greater  thinness,  closer  texture,  and  for  contiiining  numerous 
laticiferons  ducts  which  are  wanting  in  common  flat  Calisaya  bark. 

fi,  Qwill  Calisaya — ^is  found  in  tubes  i  to  li    inch  thick,  often 

rolled  up  at  both  edges,  thus  forming  double  quills.     They  are  always 

iMjated  with  a  thick,  rugged,  corky  layer,  marked  with  deep  longitudinal 

and  transverse  cracks,  the  edges  of  which  are  somewhat  elevated.     Tliis 

suberous  coat,  which  is  silvery  white  or  greyish,  is  easily  detacher), 

leaving  its  impression  on  the  cinnamon-brown  middle  layer.     The  inner 

^kide  is  dark  brown  and  finel}'  fibrous.     The  transverse  fracture  is  fibrous 

^■))ut  very  short.     The  same  bark  also  occurs  in  quills  of  very  small 

^nize,  and  is  then  not  distinguishable  with  certainty  from  Loxa  bark. 

^^       3.  Red  Cinchona  Bark. — Though  still  retaining  a  |)lace  in  the  British 

Pharmacopceia,  this  is  by  far  the  least  important  of  the  Cinchona  barks 

<imployed  in  pharmacy.     But  as  the  tree  yielding  it  (C  miecirabra)  is 

now  being  cultivated  on  a  large  scale  in  India,  the  bark  may  probably 

come  more  freely  into  ub€. 

'  Red  Bark  of  large  stems,  which  is  the  most  esteemed  kind,  occurs  in 

I  the  form  of  flat  or  channelled  pieces,  sometimes  as  much  as  i  an  inch  in 
thickness,  coated  with  their  suberous  envelope  which  is  rugged  and 
brf 


rarty.     Itsoutennost  layer  in  the  young  bark  has  a  silvery  appearance. 
rhe  inner  surface  is  close  and  til  irons  and  of  a  brick-red  hue.     The  bark 


breaks  with  a  short  fibrous  fracture.^ 

(C-)  Of  the  Barks  not  used  rit  pharmacy — Among  the  non -officinal 
\»arks,  the  most  important  are  aflbrded  by  Cinchona  lancifolia  Mutis 
^nd  6*.  pitayen^iH  Wedd.,  natives  of  the  Cordilleras  of  Columbia. 

These  barks  are  largely  imported  and  used  for  makin^^  quinine,  the 
former  under  the  name  of  Coht7nbia7},  Carthafft'tia,  or  Vaqucta  bark. 
It  varies  much  in  ajipeanmce,  but  is  generaUy  of  an  orange-brown ; 
the  corky  coat,  which  scales  off  easily,  is  shining  and  whitish.  The 
barks  of  C.  lancifolia  often  occur  in  fine  large  quills  or  thick  flattish 

Eieces.    Their  anatomical  structure  agrees  in  all  varieties  which  we 
ave    examined,    in    the    remarkable    number  of   thick-walled  and 


*  Cortex  Cineh&nm  Jtaiyx^  Cortex  China 
fffhus  F*  Quinquina  Ccdimifa;  G.  KHHiffs- 

^  Ftom  the  notion  that  thoy  rcflentlile  the 


mArks  left  by  drawiug  the  fingers  over  wet 
clay. 

*  Thick  Ecd  Bark  that  ha|>pcn8  to  have  a 
very  deep  and  brilliant  tmt  in  eagerly 
boiigLt  at  a  high  price  for  the  Paris  market. 
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taugentially  extended  cells  of  the  middle  cortical  layer  and  the 
medullary  rays.  In  percentage  of  alkaloids,  Carthagena  barks  are 
liable  to  great  variation. 

The  Pitayo  Barks  are  restricted  to  the  south-western  districts  of 
Columbia/  and  are  usually  imported  in  short  flattish  fragments,  or 
broken  quills,  of  brownish  rather  than  orange  colour,  mostiy  covered 
with  a  dull  greyish  or  internally  reddish  cork.  The  middle  cortical 
layer  exhibits  but  few  thick-walled  cells ;  the  liber  is  traversed  by  very 
wide  medullary  rays,  and  is  provided  with  but  a  small  number  of 
widely  scattered  liber  fibres,  wnich  are  rather  thinner  than  in  most 
other  Cinchona  barks.  The  Pitayo  barks  are  usually  rich  in  alkaloids, 
quinine  prevailing.  Cinchona  jntayensis  is  one  of  the  hardiest  species 
of  the  valuable  Cinchonas,  and  is  therefore  particularly  suitable  for 
cultivation,  which  however  has  not  yet  been  carried  out  as  largely  as 
that  of  either  C.  officinalia  or  C.  sucdmhra. 

In  the  Conspectus  on  the  next  page,  we  have  arranged  the  principal 
species  of  Cinchona,  with  short  indications  of  the  barlw  which  some  of 
them  afford.^ 

Microscopic  Structure — The   first  examination  of  the    minute 
structure  of  Cinchona  barks  is  due  to  Weddell,  whose  observations  ha'^® 
been  recorded  in  one  of  his  beautiful  plates  published  in  1849.'    Sin^ 
that  time  numerous  other  observers  have  laboured  in  the  same  field   ^ 
research. 

General  Characters. — These  barks,  as  contrasted  with  those  ^^ 
other  trees,  do  not  exhibit  any  great  peculiarities  of  structure ;  aO^ 
their  features  may  be  comprehended  in  the  following  statements.  Tl»* 
epidermis,  in  the  anatomical  sense,  occurs  only  in  the  youngest  baric  ^ 
which  are  not  found  in  commerce.  The  corky  layer,  which  replaces  tb* 
epidermis,  is  constructed  of  the  usual  tabular  celk.  In  some  species  ^ 
C.  Calisaya,  it  separates  easily,  at  least  in  the  older  bark,  whereas  i^ 
others  as  C  succiruhra,  the  bark  even  of  trunks  is  always  coated  witJ» 
it.  In  several  species  the  corky  tissue  is  not  only  found  on  the  surfii-c^» 
but  strips  of  it  occur  also  in  the  inner  substance  of  the  bark.  In  this  colS^ 
the  portions  of  tissue  external  to  the  inner  corky  layers  or  bands  »^ 
thrown  off  Bsbork'Scales  (peHderm  of  WeddeU),  This  peculiar  fonn  <^ 
suberous  tissue*  was  first  examined  (not  in  cinchona)  in  1845  by  H.  von 
Mohl,  who  called  it  rhytidoma  {Borke  of  the  Germans).  In  C.  Calisajf^ 
it  is  of  constant  occurrence,  but  not  so  usually  in  C.  succirubm  aiJ 
some  others ;  the  rhytidoma  therefore  afibrds  a  good  means  of  distiO' 
guishing  several  barks. 

The  inner  portion  of  the  bark  exhibits  a  middle  or  primary  hy^^ 
(mesophlceum\^  made  up  of  parenchyme ;  and  a  second  inner  layer  ^ 
liber  {endophloeumY  displaying  a  much  more  complicated  structure- 
The  primary  layer  disappears  if  rhytidoma  is  formed:  barks  io  which 

^  Pitayo  is  an  Indian  village  eastward  of  opinion  belonging  to  the  genua. 

Popayan;  see  map  of  the  country  btween  *  HUt,  ncU,  deB  QuinqvimaM,  tak  ii. 

Pasto  and  Bogotd  in  Blue  Book  (East  India  *  FlUckiger,  Orundktgen,  Beriin,  It^^^* 

Chinchona  Plant)  1866.  257.  fig.  48. 

*  Two  species  included  by  Weddell  in  '  Enveloppe    ou    tunique    uUuhirt  ^ 

his  NoUs  8ur  lea  Quinquinas^  namely  C,  Weddell;  MiUelrindt  ol ih^  OmuM. 

Chomeliana    Wedd.   and    C    barbacoensis  *  In  German  B<ui,  or  Pkloim  ci  Bodcra 

Karst,  have  been  omitted,  as  not  in  our  German  botany. 
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this  is  the  case  are  therefore  at  last  exclusively  composed  of  liber,  of 
whieh  Flat  Calisaya  Bark  is  a  good  example. 

The  liber  is  traversed  by  rfiedulhtr]/  rays^  which  in  cinchona  are 
mostly  vQvy  obvious,  and  project  more  or  less  diBtinctly  into  the  middle 
cortical  tissue.  The  lihcr  is  separated  by  the  medullary  rays  into 
wedges,*  which  are  constituted  of  a  parenchymatous  part  and  of  yellow 
or  orange  fibres.  The  number,  colour,  shape,  and  size,  but  chiefly  the 
arrangement  of  these  fibres,  confer  a  certain  character  common  to  aJl  the 
barks  of  the  group  under  consideration. 

The  liber-fibres*  are  elongated  and  bluntly  pointed  at  their  ends,  but 
never  branched,  mostly  spindle-shaped,  straight  or  slightly  curved,  and 
not  exceeding  in  length  ;?  millimetres.  They  are  consequently  of  a 
simpler  structure  than  the  analogous  cells  of  most  other  officinal  barks. 
They  are  about  J  to  ^  mm.  thick,  their  transverse  section  exhibiting  a 
quadrangular  rather  than  a  circular  outline.  Their  walls  are  strongly 
thickened  by  numerous  secondary  deposits,  the  cavity  being  reduced  to 
a  narrow  cleft,  a  structure  which  explains  the  brittleness  of  the  fibres.  M 
The  liber-fibres  are  either  irregularly  Rcattered  in  the  liber-mys,  or  they  V 
form  radial  lines  transversely  intersected  by  narrow  strips  of  paren* 
chyrae,  or  they  are  densely  packed  in  short  bundles.  It  is  a  peculiarity 
of  cinchona  barks  that  these  bundles  consist  always  of  a  few  fibres  (3 
to  5  or  7),  whereas  in  many  other  barks  (as  cinnamon)  analogous 
bundles  are  made  up  of  a  large  number  of  fibres.  Barks  provided  with 
long  bundles  of  the  latter  kind  acquire  therefrom  a  very  fibrous  fracture, 
whilst  cinchona  barks  from  their  short  and  simple  fibres  exhibit  a  short 
fracture.  It  is  rather  granular  in  Calisaya  bark,  in  which  the  fibres  are 
almost  isolated  by  parenchymatous  tissue.  In  the  bark  of  C,  scro- 
bicidata,  a  somewhat  short  fibrous  fracture '  is  due  to  the  arrangement 
of  the  fibres  in  radial  rows.  In  C.  pitbescens,  the  fibres  are  in  short 
bundles  and  produce  a  rather  woody  fracture. 

Besides  the  liber-fibres»  there  are  some  other  cells  contributing  to 
the  peculiarity  of  individual  cinchona  barks.  This  applies  chiefly 
to  the  hiticiferous  ditcfs  or  vesseh*  which  are  found  in  many  sorts; 
they  are  scattered  through  the  tia^ue  intervening  between  the  middle 
cortical  layer  and  the  liber,  and  consist  of  soft,  elongated^  un branched 
cells,  mostly  exceeding  in  diameter  the  neighbouring  parenchymatous 
cells. 

As  to  the  content'^  of  the  (issue  of  cinchona  barks,  crj'ijtalLbBe*! 
alkaloids  are  not  visible.  Howard  has  published  figures  representing 
minute  roimded  aggregations  of  crystalline  matter  in  the  cells,  which 
he  supposes  to  be  kinovates  of  the  alkaloids  ;  and  also  distinct  acicular 
crystals  which  he  holds  to  be  of  the  vsame  nature.  These  remarkable 
appearances  are  easily  observable,  yet  only  after  sections  of  the  bark 
have  l>een  boiled  for  a  minute  in  weak  caustic  alkali  and  then  washed 
with  water ;  it  may  well  be  doubted  whether  they  are  strictly  natuniL 
The  liquids  which  are  capable  of  dissolving  the  alkaloids  in  the  free  ^ 
state  do  not  aflbrd  any  if  they  are  applied  to  the  barks.  The  alkaloids  ■ 
being  contained  in  the  bark  in  the  form  of  salts,  the  latter  are  deoom- 
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*  BasUtrahlefi  or  Phlo^mMrahUn  of  the 
or  Baitult&n  in  Genniui. 


*  Fmctttre  Jilomlmtse,  Weddel ;  J^digrr 
Britch  of  the  Genniuia. 

*  Vaissfaux  lalici/iTts  of  W^dell ;  Mikk* 
mfUrhhtuche  in  Gormitn. 
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josed  by  caustic  Ije,  and  the  alkaloids  set  at  liberty  asj^ume  the 
crystallized  state.  This  is  in  our  opinion  the  origin  of  the  crystals 
under  notice. 

The  greater  number  of  the  parenchymatous  cells  are  loaded  with 
small  starch  granules,  or  in  young  and  fresli  barks  with  chlorophyll 
In  several  barks,  as  in  that  of  C\  lancifolla  Mutis»  numerous  cells  of 
the  middle  cortical  layer  and  even  of  the  medullary  rays,  are  provided 
with  somewhat  thick  walls,  and  contain  either  a  soft  brown  mass 
or  crystalline  oxalate  of  calcium.  These  cells  have  therefore  been 
called  remn-cell.i  and  crydal-eelh  ;  they  are  mostly  isolated,  not  forming 
extensive  groups  or  zones,  and  their  walls  are  not  strongly  thickened  as 
in  true  sclerenchymatous  tissue*  If  thin  sections  of  the  barks  are 
moistened  with  dilute  alcoholic  perchloride  of  iroo,  the  walls  of  the  celLs, 
except  the  fibres  and  the  cork,  assume  a  blackish-gi^een  duo  to  cincho- 
tannic  acid  ;  this  applies  even  to  the  starch  granules. 

Chanwters  of  particular  so r^^.— The  modifications  of  general  struc- 
ture just  described,  are  sufficient  to  impart  a  special  character  to  the 
bark  of  many  species  of  Cinchona,  provided  the  bark  is  examined  at 
its  full  development,  the  structural  peculiaiibies  being  far  from  well- 
marked  in  yomig  barks. 

Thus  it  is  not  possible  to  point  out  any  distinctive  features  for  tho 
ox<L  Bark  of  commerce,  because  it  is  mostly  taken  from  young  wood. 
We  may  say  of  it,  that  neither  resin-cells  nor  crystal-cells  occur  in  its 
middle  layer,  that  its  laticiferous  vessels  become  soon  obliterated,  and 
have  indeed  disappeared  in  the  older  quills ;  and  that  the  liber-fibres 
form  interrupted,  not  very  regular,  radial  rows. 

The  quills  of  G  Calimya  display  large  laticiferous  ducts,  wdiich  are 
wanting  in  the  fiat  bark.     There  is  a  peculiar  sort  of  the  latter  called 
~'olinian  Calisaya  (already  mentioned  at  p.  353),  the  flat  pieces  of  which 
less  very  obvious  laticiferous  vessels.     As  to  the  liber-fibres  of 
bark,  they  are,  as  before  stated  (p.  356),  scattered  throughout 
the  parenchymatous  tissue  or  endophheum.     In  the  bark  of  C.  scrohien- 
hita,  which  might  at  fii-st  sight  be  confounded  w- ith  Calisaya  Imrk,  the 
liber-fibre>s  form  radial,  less  interrupted  rows.     The  microscope  affords 
[^■thei'cfore  the  means  of  distinguishing  tliese  two  barks. 
^m       The  harks  of  C.  suceirubra  are  particularly  rich  iu  laticiferous  ducts, 
^■mostly  of  considendile  diameter,  in  which  the  formation  of  new  paren* 
^fchyme  may  not  unfrequently  be  obsen^ed.     The  orange  liber-iibres  oc- 
curring in  this  bark  are  less  numerous,  more  scattered,  and  of  smaller 
^H  size  than  in  Cidisayti.     The  fracture  of  Red  Bark,  especially  the  flat  sort, 
^■k  therefore  more  finely  granular  and  not  so  coai'se  as  that  of  Calisaya. 
^       The  structui-al  characters  of  Cincliona  barks  may  lastly  be  fully  ap- 
ireciated  by  examining  barks  of  the  allied  genera  liaeva,  CascarUld  and 
ifUnbergia,  which  were  foraierly  known  under  the  name  of  False 
nehcyiia  Baiks.     The  microscope  shows  that  tlie  liber-fibres  of  the 
tier  are  soft,  branched  and  long,  densely  packed  into  large  bundles, 
mparting  therefore   a  well-marked   fibrous  structure.     The   external 
ppearance  of  these  barks  is  widely  different  from  that  of  true  cinchona 
'  s  ;  none  of  them  it  would  appear  is  now  collected  for  the  purpose 
f  adulteration. 

Chemical  Composition — The  most  Important  and  at  the  same  time 
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peculiar  principles  of  Cinchona  bark  are  the  Alkaloids, — enumerated  in 
the  following  table : — * 

Cinchonine C*ir*>TO. 

or,  as  proposed  by  Skraup  (1878)  C^H^JTO 

Cinchonidine  (Quinidine  of  many  writers)      .  same  formula 

Quinine C»H**NK)l 

Quinidine  (Conqiiinin^  of  Hesse)  .         .  same  formula 

Quinamine       .        ...         .         .  (?»H«*NK)='. 

Conquinamine  {Conchinamine)  .        .  same  formula 

B.  A.  Gomes*  of  Lisbon  (1810)  first  succeeded  in  obtaining  active 
principles  of  cinchona,  by  treating  an  alcoholic  extract  of  the  bark  with 
water,  adding  to  the  solution  caustic  potash,  and  crystallizing  the  precip- 
itate from  alcohol.  The  basic  properties  of  the  substance  thus  obtained, 
which  Gomes  called  Cinchxmino,  were  observed  in  the  laboratory  of 
Th^nard  by  Houtou-Labillardiere,  and  communicated  to  Pelletier  and 
Caventou.'  Shortly  before  that  time,  Sertumer  had  asserted  tiie 
existence  of  organic  alkalis :  and  the  French  chemists,  guided  by  that 
brilliant  discovery,  were  enabled  to  show  that  the  Ginchonino  of  Gomes 
belonged  to  the  same  class  of  substancea  Pelletier  and  Caventoo, 
however,  speedily  pointed  out  that  it  consisted  of  two  distinct  alkaloids, 
one  of  which  they  named  Quinine,  the  other  Cinchonine.  In  1827  <ie 
Institut  de  France  awarded  to  the  two  chemists  for  their  discovery  the 
Montyon  prize  of  10,000  francs  (see  page  57,  note  4). 

Cvackonidine  (thus  called  by  Pasteur  in  1853)  was  first  obtained 
and  characterized  under  the  name  of  Quinidine  in  1847,  by  F.  L. 
Winckler  of  Darmstadt,  from  Maracaibo  Bark  (C  tucujensis  Kant); 
and  in  1852  it  was  more  closely  studied  by  Leers,  still  under  the  naoM 
of  quinidins. 

Cinc/covatine,  formerly  stated  to  be  a  peculiar  alkaloid,  has  been 
shown  by  Hesse  in  1876  to  agree  with  cinchonidine. 

Quinidine  is  the  name  applied  by  Henry  and  Delondre  to  an  alkaloid 
they  obtained  in  1833  ;  its  peculiar  nature  was  not  clearly  proved  onw 
1853,  when  Pasteur  examined  it,  and  1857  when  De  Vry  showed  ito 
identity  with  the  Beta-quinine  extracted  in  1849  by  Van  Heijnin||nen 
from  commercial  quinoidin.  The  name  quinidine  having  bwn  floee 
applied  to  difierent  basic  substances  more  or  less  pure,  Hesse  (18^) 
has  proposed  to  replace  it  by  that  of  Conquinime  (Conchinin  in  G^ 
man).  The  alkaloid  is  especially  characteristic  of  the  Pitayo  barlai,»od 
also  occurs  in  the  Calisaya  barks  from  Java. 

Quinamine  was  discovered  in  1872  by  Hesse,  in  bark  of  C  ***^ 
cvi^vhra  cultivated  at  Darjiling  in  British  Sikkim  ;  it  is  also  of  comin<>" 
occurrence  in  the  barks  collected  in  Java.  Conquinamine  was  ex- 
tracted in  1873  by  Hesse  from  old  barks  from  British  India. 

Paricime  is  another  basic  substance  discovered  in  1845  by  Winckler, 
in  the  bark  of  Buena  hexandra  Pohl.     Hesse  detected  it  along  ^*" 

^  HesBc,  in   1877,  pointed  out  the  ex-  ^  Ensaio  sobre  o  Cinchoniiio,  e  tofan  ^ 

istence  of  a  series  of  new  alkaloids  existing  influencia  na  virtnde  da  ooiiia  e  <i*^*^ 

in  Cinchona.     We  refrain  from  repeating  cascas. — Mem,  da  Acad,  /?.  da»  M*^ 

his  statements,  which  will  be  found  ab-  de  Lisboa,  iii.  (1812)  202-217.               ^^ 

stracted    in    the    Yearbook    of   Pharm.  '  Ann,  de  Chim,  ei  de  Pkiou  xt.  (IW 

1878.  as.  292. 
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the  bark  of  C.  succinth'u ;  its  compositi 


not  yet 


jninaminc 
cnown. 

Aricbie,  CPH^NW,  aud  Cusconine,  C^H*N-0'  +  2  0H\  occur  in 

^the  so-called  false  Cinchona  barks  of  not  ascertained  botanic  origin, 

lese  alkaloids  differ  in  many  respects  from  those  of  true  Cinchona 

irks,^ 

Pihyyine  was  pointed  out  by  Peretti  (1837),  but  Hesse  has  shown 

1(1873)  that  the  bark  e^led  China  bicoloTHfa  Tecamez-  or  Pltoya  Bark 

|£rom  which  it  was  obtained,  is  altogether  destitute  of  alkaloid. 

Lastly  may  be  mentioned  Paytme,  G^iH^^N-O  +  OH^  a  crystallize 
able  alkaloid  discovered  in  1870  by  Hesse  in  a  white  bark  of  uncertain 
origin.^     It  is  allied  to  quinamine  and  quinidine,  but  has  not  been  met 
fwith  in  any  known  cinchona  bark. 

By  heating  for  a  length  of  time  solutions  of  the  cinchona  alkaloids 
rith  an  excess  of  some  mineral  acid,  Pasteur  (1753)  obtained  amorphous 
lodifications  of  the  natural  lifises.     Quinine  thus  afibrded  QHinicine, 
baving  the  same  composition  ;  cinchonine  and  cinchonidine  furnished 
Imchonicime,  likewise  agreeing  in  composition  with  the  alkaloids  from 
rhich  it  originates.     These  amorphous  products  may  also  bo  obtained 
l»y  heating  the  natural  bases  in  glycerin  at  200°  C,  when  a  I'cd  sub- 
stance is  also  formed.     In  quinine  manufactories,  amorphous  alkaloids 
are  constantly  met  with,  being  partly  produced  in  the  courae  of  the 
manipulations  to  wdiich  the  materials  are  subjected.      Yet  cinchona 
barks  also  atford  amorphous  alkaloids  at  the  very  outset  of  analysis, 
whence  we  must  infer  their  existence  in  the  living  plant. 

The  name  Quinoidiuc  (or  rather  *'  Ckinioldin'*)  was  applied  by 
Sertlimer  (1820)  to  an  uncry stall izable  basic  subatance,  which  he  pre- 
ired  from  cinchona  barks,  and  found  to  be  a  peculiar  alkaloid.  The 
term  has  subsequently  been  bestowed  upon  a  preparation  which  has 
found  itM  way  into  commerce  and  medical  practice,  in  the  form  of  a  dark 
brown  brittle  extractiform  mass,  softening  bcluw  100"^  C,  and  liaving 
usually  a  sUght  alkaline  reaction.     It  is  obtained  in  quinine  factories 

I  by  precipitating  the  brown  mother- liquors  with  ammonia,  and  contains 
the  amorphous  alkaloids  naturally  occurring  in  the  barks.  Quinoidin 
Ihould  not  be  used  unless,  when  previously  dried  at  100"*,  it  proves  to 
ifford  at  least  70  per  cent  of  alkaloids  soluble  in  ether. 

Quinine  and  the  allied  alkaloids  have  not  been  met  with  in  any 
appreciable  amount  in  other  parts  of  the  cinchonas  than  the  bark,  nor 
has  their  presence  been  ascertained  in  other  plants  than  those  of  the 
,  tribe  Cinchone<.e, 


^>ar 
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Characters  of  the  Cinchona  Alkaloids. 

1.  Quinine. — ^It  is  obtained  from  alcoholic  solutions,  in  prisms  of  the 
composition  C^^H^^N^O^+S  OH^  fusing  at  57'^  0.  The  crystals  may  Ijo 
deprived  of  water  by  wanning  or  exposure  over  oil  of  vitriol,  and  they 


»  Yfarboolo/  Phorm.  1878,  59. 

'  So  c^ed  from  Tecamez  or  TftcanieB,  a 

II  port  of  Ecuador  in  almut  kt.  1  *  N. 

*  bark  which  wa»  first  noticed  in  tojti- 

L*t  Drscription  Ctf  the  Genu  a  Oinchonn^ 
[*7,  30,  tab,  31.,  \s  of  unknown  botanical 

[io.     In  its  exteroft]  appearance^  as  well 


jvs  in  it»  structure,  this  bark  ia  widely  dif» 
ferent  from  any  Cinchona  bark. — See  al»o 
VogI,  iu  the  Becond  pamphlet  quoted  at 
png*i  3111.  10 ;  Obcrlin  and  Schkgden- 
haufTon,  Joum.  dr  Pharm.  28.  <187S)  262. 
*  FlUckiger  in  Wiggere  and  Huseinann, 
JtOitt^bericht  for  1872.  132, 
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fuse  at  177"*  C.  The  anhydrous  alkaloid  is  likewise  crystallizable ;  it 
requires  about  21  parts  of  ether  for  solution,  but  dissolves  more  readily 
in  chloroform  or  absolute  alcohol.  These  solutions  deviate  the  ray  of 
polarized  light  to  the  left,  and  so  do  likewise  solutions  of  the  salts  of 
quinine.  Yet  one  and  the  same  quantitv  of  alkaloid  exhibits  a  veiy 
different  rotatory  power  according  to  the  solvent  used,  though  the 
volume  of  the  solution  remain  the  same.  Even  the  common  sulphate 
differs  in  this  respect  from  the  two  other  sulphates  of  quinine.  The 
same  remark  applies  to  the  optical  power  of  the  other  alkaloids. 

If  ten  volumes  of  a  solution  of  quinine,  or  of  one  of  its  salts,  are 
mixed  in  a  test  tube  with  one  volume  of  chlorine  water,  and  a  drop  of 
ammonia  is  added,  a  brilliant  green  colour  makes  its  appearance.  In 
solutions  rich  in  quinine,  a  green  precipitate,  Thalleioquin  or  DcdUio- 
chine  is  produced ;  in  solutions  containing  less  than  n^  of  quinine,  no 
precipitate  is  formed,  but  the  fluid  assumes  a  green  even  more  beaatifiil 
than  in  a  stronger  solution.  The  test  succeeds  with  a  solution  containing 
only  one  part  of  quinine  in  5,000,  and  in  a  solution  containing  not 
more  than  goSoo  ^^  quinine,  if  bromine  is  used  instead  of  chlorine. 

The  bitter  taste  of  quinine  is  not  appreciable  in  solutions  contaiDing 
less  than  one  part  in  100,000.  The  blue  fluorescence  displayed  by  a 
solution  of  quinine  in  dilute  sulphuric  acid  is  observable  m  solutions 
containing  much  less  than  one  part  in  200,000  of  water ;  yet  it  is  not 
apparent  in  very  strong  solutions. 

Besides  the  common  medicinal  sulphate,  2C^H^N*0*  +  SOff+ 
8  OH*,  quinine  foiins  two  other  crystallizable  sulphates,  namely  the 
sulphate,  Q^W^^^O^  +  SO^H*  +  7  OH*,  and  a  third  having  the  compori- 
tion  C^^H^N^O*  +  2  SO^H*  +  7  OH*. 

Herapath,  at  Bristol,  showed  in  1852  that  quinine  forms  with 
sulphuric  acid  and  iodine  a  peculiar  compound,  lodo-aulphaU  of 
Quinine,  having  the  composition  (C«>H"N20*/  +  3  (SO'H*)  +  2 ffl+*I 
+  3  OH*.  As  this  substance  possesses  optical  properties  anal<^as  tu 
those  of  tourmaline,  it  was  called  by  Haidinger,  Herapathite,  It  n*)' 
be  easily  obtained  by  dissolving  sulphate  of  quinine  in  10  parts  of  weak 
spirit  of  wine  containing  5  per  cent,  of  sulphuric  acid,  and  adding  ^ 
alcoholic  solution  of  iodine  until  a  black  precipitate  is  no  longer  fonned. 
This  precipitate  is  collected  on  a  filter  and  washed  with  alcohol ;  then 
dissolved  in  boiling  spirit  of  wine  and  allowed  to  crystallize.  T^ 
tabular  crystals  thus  obtained  are  extremely  remarkable  on  aoeount  of 
their  dichroism  and  polarizing  power,  as  well  as  for  the  sparing  solu- 
bility, since  they  require  1000  parts  of  boiling  water  for  solution ;  tb«*' 
sparing  solubility  in  cold  alcohol  may  be  utilized  for  separating  quinine 
from  the  other  cinchona  alkaloids  and  estimating  its  quantity. 

2.  Qmnidine  or  Conquininc — forms  crystals  having  the  comp*** 
tion,  C*«H**N*02  +  2  OH* ;  the  anhydrous  alkaloid  melts  at  168°  C.  ^^ 
requires  about  30  parts  of  ether  for  solution.  Its  solutions  are  strongly 
dextrogyre  ;  it  agrees  with  quinine  as  regards  bitterness,  fluorescence 
and  the  thalleioquin  test,  and  forms  a  neutral  and  an  acid  sulphate. 
The  most  striking  character  of  quinidine  is  afforded  by  its  hydriodate, 
the  crystals  of  which  require  for  solution  at  IS**  C,  1250  jiarts  of  waUr 
or  110  parts  of  alcohol  sp.  gr.  '834.     Quinidine  may  therefore  lie  aepa- 

»  Pharm,  Joum.,  May  11,  1872.  WL 
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prated  from  the  other    alkaloicb  of  bark  by  a  solution  of  iudido  of 

fiotassium  which  will  precipitate  the  liydriodate.     According  to  Hesso 
1873),  quinidine  is  further  characterized  by  the  fact  that  its  sulphate 
soluble  in  20  parts  of  chloroform  at  la*"  0.,  the  sulphates  of  the  other 
|cinchuna*alkaloids  being  far  less  soluble  in  that  liquid.     The  common 
aedicinal  sulphate  of  quinine,  e,g,,  requires  for  solution  1000  parts  of 
Ichloroform, 

3.  Cmchonhie, — This  alkaloid  fonns  crystals  which  are  always 
anhydrous;  they  fuse  at  257'' C,  and  require  about  400  parts  of  ether 

id  120  of  spirit  of  wine  for  solution.     Cinehonine  further  differs  from 
'  line  by  its  dextrog^^re  power,  its  want  of  tiuorescence,  and  its  non- 
sptibUity  to  the  thalleioquin  test.     Its  hydriodate  is  readily  soluble 
In  water,  and  still  more  so  in  alcohol  whether  dUute  or  strong. 

4.  Cin^konidine — forms  anhydrous  crystals  melting  at  206°  C, 
soluble  in  76  parts  of  ether,  or  2U  of  spirit  of  wine,  then  atlbrding 
levogjTe  liquids,  devoid  of  fluorescence,  and    not  acquiring  a  green 

[colour  (thalleioquin)  by  means  of  chlorine  water  and  ammonia.  Hydro- 
[cblorate  of  cinchonidine  forms  pyramidal  crystals  of  the  monoclinic 
[system,  very  different  from  the  hydrochlomtes  of  the  allied  alkaloids. 

5.  QuinaTfiine, — The  crystals  are  anhydrous,  fuse  at  172*  C,  and 
form  at  a  temp,  of  20^  with  32  parts  of  ether  or  100  parts  of  spirit  of 
wine,  a  dextrogyre  solution,  Quinamine  is  even  to  some  extent  soluble 
in  boiling  water,  and  abundantly  in  boiling  ether,  benzol,  or  petroleum 
ether.  The  solutions  of  quinamine  do  not  stind  the  thalleioquin  test, 
nor  do  they  display  Huorescence ;  in  acid  solution,  the  alkaloid  is  liable 
to  be  transformed  into  an  amorphous  state.  Quinamine  moistened 
with  concentrated  nitric  acid,  assume.^  like  paytine  a  yellow  coloration. 
Its  hydriodate  is  readily  soluble  in  boiling  water,  but  very  sparingly 
in  cold  water,  especially  in  presence  of  iodide  of  potassium,  in  which 
respect  it  is  allied  to  <piinidine  as  well  as  to  paytine. 

The  more  important  properties  of  the  Cinchona-alkaloids  may  be 
summarized  as  follows : — 

a,  Mgdraied  crystals  are  formed  by  .     .     .     Quinine,  Qumidioc,  (or  Conquimne), 
No  hydnUed  crystals  by      .     ,     .     .     ,     Oinckonme,  Cinchomdioe,  Qtiiuamine* 

.      J.      *     ,/       1  11    -      i.L  i  Quinine,  Quinidiue,  Quinamine,  and  the 

b.  ^6«»rfai,//fflioliiblem  ether     .     .     .     •  |   \„,ori;hm,B  alkaldds. 

Sparmgly  aolable  in  ether Cinchonidine. 

Almo^.  inAoluhie,  in  ether Cincbonine. 

C.  LtrofjrjTt  BolufcionB  afforded  by      .     ♦     ,     Quinine,  Cinchonidine, 

IVniirAmir«.  •nlni.intin  >,v  \  Cinchonino,   Qiiinidine,  Quinamine,  Con- 

Z>cE<yx>j?2^  tolutiona  by j      quinamine,  and  the  amorphous  alkaloids. 

d.  Thalleioqniti  in  formed  by Quinine,  Quinidino,  aiid  also  by  Quimcine. 

«.«.       '  *uwj#.       \  Cinehonine»  Cinchonidine,  Qninarnine,  nor 

ThaUeioqum  cannot  be  obtamcd  from     j      ^^^^  cinchonicine. 

e.  Fluorescence  is  displayed  by  solutions  of    Qninine,  Quinidine* 

No  fiuoreacence  in  aoIutiouB  of  pure  .     ,     Ciuchonine,  Ciocbonidine,  Quinamine. 

Proportion  of  Alkaloids  in  Cinchona  Barks — This  is  liable  to 
very  great  v<ariation.     We  know  from  the  experimeuts  of  llesse  (1871), 
that  the  bark  of  G.  puhcmciis  Valil  is  sometimes  devoid  of  alkaloid/ 
lar  observations  made  near  Bogota  upon  6'.  piiayeiuis  VVedd*,  0, 

1  BeriehU  dtr  Deviaehen  CUm.  Ge^lUicha/t  m  Berlin^  1871.  818. 
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corymbosa  K?irst.,  and  C  litncifolia  Mutis,  are  due  to  Kai'sten,  He 
ascertained^  that  barks  of  one  district  were  sometimes  devoid  uf  qainine, 
white  those  of  the  same  species  fi-om  a  neighhouring  locality  yielded 
3J  to  4^  per  cent,  of  sulphate  of  quinine. 

Another  striking  example  is  furoished  by  De  Vry'  in  his  examina- 
tion of  quills  of  C.  officinalis  grown  at  Ootacamund,  which  he  found  to 
vary  in  percentage  of  alkaloids,  from  119G  (of  which  J)i  per  cent  was 
(juinine)  down  to  less  than  1  per  cent.  An  extremely  remarkable 
variation  has  also  been  displayed,  as  already  alluded  to  at  p.  351,  by 
Ledger*s  Calisaya. 

Among  the  innumerable  published  analyses  of  cinchona  bark,  there 
are  a  great  number  showing  but  a  very  small  percentage  of  the  useful 
principles,  of  which  quinine,  the  most  valuable  of  all,  is  not  seldom 
altogether  wanting.  The  highest  yield  on  the  other  hand  hitherto 
observed,  was  obtained  by  Brough  ton^  from  a  bark  grown  at  Ootacamund. 
This  bark  aftbrded  not  less  than  13^  per  cent,  of  alkaloids,  among  which 
quinine  was  predominant.  In  Java  too,  Cinchona  Ledgeriana  (see 
pp.  341,  351)  has  proved  since  to  afford  much  more  alkaloid  than  any 
American  barks ;  as  much  a.s  1325  per  cent,  of  quinine  have  been 
observed  in  its  bark. 

The  few  facts  just  mentioned  show  that  it  is  impossible  to  state 
even  approximately  any  constant  percentage  of  alkaloids  in  any  rfven 
bark.  We  may  however  say  that  good  Flat  Calisaya  Bark,  as  offered 
in  the  drug  trade  for  phaiunaceutical  preparations,  contains  at  least  5 
to  5  per  cent,  of  quinine. 

As  to  Crown  or  Loxxi  Bark,  the  Cortex  Chuhonw  paUldm  of  phar- 
macy, its  merits  are,  to  say  the  least,  very  uncertain.  On  its  first 
introduction  in  the  17th  century,  when  it  was  taken  from  the  tmnks 
and  large  branches  of  fall-grown  trees,  it  was  doubtless  an  excellent 
medicinal  bark ;  but  the  same  cannot  be  said  of  much  of  that  now 
found  in  commerce,  which  is  to  a  large  extent  collected  from  very 
young  wood.^  Some  of  the  Crown  Bark  produced  in  India  is  however 
of  extraordinary  excellence,  as  shown  by  the  recent  experiments  of 
Dc  Vry.= 

As  tfj  Red  Bark,  the  thick  Hat  sort  contains  only  3  to  4  per  eent.  of 
alkaloids,  but  a  large  amount  of  colouring  matter.  The  quill  Red  Bark 
of  the  Indian  plantations  is  a  much  better  drug,  some  of  it  yielding  5 
to  10  per  cent  of  alkaloids,  less  than  a  third  of  which  is  quinine  and  « 
fourth  cinchonidine,  the  remainder  being  cinchonine  and  sometimes 
also  traces  of  quinidine  (conquinine). 

The  variatioDH  in  the  amount  of  alkaloids  relates  not  merely  to  their 
total  percentage,  but  also  to  the  proportion  which  one  be^rs  to  another. 
Quinine  and  cinchonine  are  of  the  most  frefpient  occurrence;  cinchoni- 
dine  is  less  usual,  while  quinidine  is  still  less  frequently  met  with  and 
never  in  large  amount  The  experiments  perfonned  in  India^  have 
already  shown   that  external  influences  contribute  in  an  important 
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'DiV  ntediciniiiehm  Chinarindm  Keu- 
Gronnda's,  17-  20.  39* 

^Phat^n,  Jmtrn,  8ept.  6»  1873.  181. 

'Bine  "Book  —  **  Eatt  India  Chinthma 
Plant,  '*  1 870.  282 ;  Yearboc^  <f  Pharm^fff, 
lB1hB5, 


*  See  Howard's  an^ilysea  and  obaetirft* 
tions,  Pharm.  Joum.  liv.  (1S55)  61-^ 

*  Pharm.  Joum,  Sept.  6,  187a.  184. 
» Blue  Book,  1870.  U6.  18S.  205. 
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laiiner  to  the  formation  of  thiy  or  that  alkaloid ;  and  it  may  even  be 
loped  that  the  cultivators  of  cinchona  will  discover  methods  of  pro- 
moting the  formation  of  quinine  and  of  reducing,  if  not  of  excluding, 
that  of  the  leas  valuable  alkaloids. 

Most  salts  of  the  alkaloids  of  cinchona  afford  a  beautiful  purple  tar 
rhen  they  are  heated  in  a  test  tube,  and  the  same  is  also  produced 
rith  the  powdered   bark,  provided  alkaloids  be  present.     No  other 
irk,  as  far  as  we  know,  yields  a  similar  product  of  the  dry  distiOatioQ, 
It  is  not  observed  even  in  using  true  Cinchona  barks,  which  are  devoid 
>f  alkaloids.     This  method  for  ascertaining  the  presence  of  alkaloids  in 
Cinchona  barks  has  been  proposed  in  1858  by  Grahc  of  Kasan.     Hesae 
las  improved   Grahe's  test  in    the   following   way:   he   extracts    the 
)wdered  bark  with  slightly  acidulated  water  and  dries  up  the  liquid 
rith   a  little  of  the  powder.     Gftclies  te.^t  at  once  shows  whether  a 
given  bark  contains  Cinchona  alkaloids  or  not 

Acid  principles  of  Cinchona  Barks^Count  Claude  de  laGaraye* 

t observed  (174(>)  a  crystalline  .salt  deposited  in  extract  of  cinchona  bark, 
Pi^hich  salt  was  known  for  some  time  in  Fnince  as  Sel  e^^aential  dj*  la 
jGaraye.  Hermbstadt  at  Berlin  (1785)  showed  it  to  be  a  salt  of  calcium, 
(the  peculiarity  of  whose  acid  was  pointed  out  in  1790  by  C.  A.  Hoffmann,^ 
»n  apothecary  of  Leer  in  Hanover,  who  termed  it  C%intmiiire,  The 
composition  of  this  substance,  which  is  the  Klnic  Acid  of  English 
^^hemists,  wjia  ascertained  by  Liebig  in  1830  to  be  C'H^Wi  or  now 
^PC*'tr(OH)*CO0H.  The  acid  forms  large  monoclinic  prisms,  fusible  at 
162"  G,  of  a  strong  and  pure  acid  taste,  sulul>le  in  two  parts  of  water,  also 
in  spirit  of  wine,  but  hardly  in  ether.  The  solutions  are  levogyre. 
Kinic  acid  appears  to  be  present  in  every  species,  and  also  to  occur  in 
harks  of  allied  genera;  and  in  fact  to  be  of  somewhat  wide  distribution 

Ein  the  vegetable  kingdom.  By  heating  it  or  a  kinate,  interesting 
derivatives  are  obtained  ;  tlius,  by  means  of  peroxide  of  manganese  and 
sulphuric  acid,  we  get  yellow  crystals  of  Km  one  or  Qui  none,  C*'HH>-, — 
a  reaction  which  may  be  used  for  ascertaining  the  presence  of  kinic 
acid.  Kinic  acid  is  devoid  of  any  noteworthy  physiological  action. 
Chwho-tanjiic  Acid- — is  precipitated  from  a  decoction  of  bark  by 
ncetate  of  lead,  after  the  decoction  has  been  freed  from  cinchona-red  by 
tneanA  of  magnesia.  Dr,  de  Vry  informed  us  that  the  Indian  barks  are 
usually  richer  in  cincho-tannic  acid ;  their  cold  infusion  becomes  turbid 
i       on  addition  of  hydrochloric  acid,  which  forms  an  insoluble  compound 

with  the  former. 
^  The  cincho-tannate  of  kad  decomposed  by  sulphuretted  hydrogen, 

I  and  the  solution  cautiously  evaporated  in  i^jcuo,  yields  the  acid  as  an 
^■amorphous,  hygroscopic  substance,  readily  soluble  in  water,  alcohol,  or 
^H  ether.  The  solutions,  especially  in  presence  of  an  alkali,  are  quickly 
^■decomposed,  a  red  Hocculent  matter,  Cin€ho}ia'}'ed,  being  |)roduced. 
^■Solutions  of  cincho-taunic  acid  assume  a  greenish  colour  on  a<ldition  of 
^Ba  ferric  salt  By  destructive  distillation,  cincho-tannic  acid  affords 
^"  pyrocatechin. 

Quinavic  (or  Chinamc)  Addt  C^H**0\  crystallizes  in  hexagonal 

]es  which   are  sparingly  soluble  in  cold  alcohol^  more  readily  in 

alcohol,  but  not  dissolved  by  water,  ether,  or  chloroform*     It 

>  Chimie  h/drannque,  pAria,  1746.  Hi,  -  CrellB Cham.  AtmaUnt  1790,  ii.  31 1-31 7. 
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occurs  in  cinchona  l^arks,  and  has  been  met  with  by  Rembold  (1868) 
in  the  rhizome  of  Poteiitilla  Tvrmeiitilla  Sibtb. 

Other  Constituents  of  Cinchona  Barks— Qoinovic  acid  is  ae- 
coniimnied  by  Quinoimi  (or  Ckhmvin),  G^'H*^0\  Rn  amorphous  bitter 
substance,  first  obtained  (1821)  by  Pelletier  and  Caventou  under  the 
name  of  Kiiioiic  Acidf  from  Ckm<i  nava,^  in  which  it  occui's  combined 
with  lime,  Quinovin  in  alcoholic  solution  was  shown  in  1859  by 
Hlasiwetz  to  be  resolved  Ity  means  of  hydrochloric  gas  into  qninovic 
acid,  G'^H^O\  and  an  uncrystallizable  sugar,  Mannitmi,  C^H^O*,  with 
subtraction  of  H^O.  The  formation  of  quinovic  acid  takes  place  more 
easily,  if  quinovin  is  placed  in  contact  with  sodium  amalgam  and  spirit 
of  wine,  when,  after  12  hours,  mannitan  and  quinovate  of  sodium  are 
formed  (Rochleder,  1867), 

Quinovin,  although  an  indifferent  substance,  may  be  removed  from 
cinchona  barks  by  w^eak  caustic  soda,  from  which  it  is  |>recipitable  by 
hydrochloric  acid,  together  with  quinovic  acid  and  cinchona-red.  Milk 
of  lime  then  dissolves  quinovin  and  quinovic  acid,  l>ut  not  the  red 
substance.  Quinovic  acid  and  quinovin  again  precipitated  by  an  acid, 
may  be  separated  by  chlorofona  in  which  the  latter  only  is  soluble,  or 
also  by  cold  dilute  alcohol  sp.  gr.  about  0"926,  quinovin  being  readily 
removed  by  this  liquid. 

Quinovin  dissolves  in  boiling  water;  its  solutions,  as  well  as  those  of 
quinovic  acid,  are  dextrog^n^e,  Quinovin  seems  to  be  a  constituent  of 
almost  every  part  of  the  cinchonas  and  the  allied  CinckovccF,  although 
the  amount  of  it  in  barks  does  not  apparently  exceed  2  per  cent.  It  is 
accompanied  by  quinovic  acid :  both  substances  are  stated  to  have  tonic 
[properties. 

Cinchona'red,  an  aniori>hous  substance  to  which  the  red  hue  of 
cinchona  barks  is  due,  is  produced  as  shown  by  Remliolt]  (1867),  when 
cinch o-tannic  acid  is  boiled  with  dilute  sulphuric  acid,  sugar  being 
formed  at  the  same  time.  By  fusing  cinchona- red  with  potash,  proto- 
catechnic  acid,  C'H^O^,  is  produce<l.  Cinch oua-red  is  sparingly  soluble 
in  alcohol,  abundijntly  in  alkaline  solutions,  but  neither  in  water  nor  in 
ether.  Thick  Red  Bark  in  which  it  is  abundant,  affords  it  to  the  extent 
of  over  10  per  cent. 

The  Cinchona  barks  yield  but  a  scanty  pei-centage  of  ash»  not 
exceeding  3  per  cent.,  a  fact  well  according  with  the  small  amoont  they 
contain  of  oxalate  and  kinate  of  calcium. 

Estimation  of  the  Alkaloids  in  Cinchona  Bark— The  mictx)BC0]>e 
will  enable  us,  as  already  shown,  to  ascertain  whether  a  given  hark 
is  derived  from  CitwJmna,  but  it  can  furnish  no  exact  information  as  to 
the  actual  value  of  such  bark  as  a  drug. 

Yet  there  is  a  very  simple  test  by  which  the  presence  of  a  cinchona- 
alkaloid  may  be  demonstrated.  These  alkaloids  heated  in  a  glass  tulic 
in  the  presence  of  a  volatile  acid  or  of  substances  capable  of  pnxlucing 
a  volatile  acid,  evolve  heavy  vapours  of  a  beautiful  crimson  colour, 
as  mentioned  p.  368. 


I 


1  The  bark  of  Buena  moffnl/olia  Wedd., 
a  tree  vnth  fragrant  Howem  and  miwnifi- 
ccnt  foliage,  fimired  in  Howard's  **  Nuetfi 
Qumohgia  t^f  Pawn  '*  aa  Ciiicliona  magni- 


folia.  Its  bark  is  destitnte  of  alkaloids; 
it  alto  used  to  appear  occaaiotiAlly  in  the 
Lundon  market  sixioe  about  the  >ear  1820. 
—See  aIbo  our  article  on  Curirr  CaaetirUkr. 
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But  to  ascertain  the  real  value  of  a  cinchona  bark,  a  quantitative 
sstimation  of  the  alkaloids  is  necessary.  A  good  process  for  this  opera- 
ion  has  been  given  hy  De  Vry.'  It  is  as  follows  : — Mix  20  grammen  of 
lowdered  bark,  dried  at  lUO'  CI,  with  milk  of  lime  (5  grra.  flaked  lime 
ft 60  grm.  water),  dry  the  mixture  slowly  ;  by  stirring  it  frequently, 
Be  cincho-tannic  acid  loses  its  solubility,  being  gradually  transformed 
nto  cinchona-red.  Then  boil  the  dry  powder  with  200  cubic  centimetres 
if  alcohol  O'SSO  sp,  gr.  Pour  the  liquid  on  t<3  a  small  filter,  and  after* 
rards  the  residual  bark  and  lime  mixed  with  100  cub.  cent,  more 
»lcohol  Wash  the  powder  on  the  filter  with  100  cub.  cent  of  spirit. 
Trom  the  mixed  liquids,  about  370  cub.  cent,  separate  the  cal- 
lum  by  a  few  drops  of  weak  sulphuric  acid.  Filter,  distill  off  the 
ipirit  and  pour  into  a  capsule  the  residual  liquid, — to  which  add  a 
inoall  quantity  of  spirit  and  water  with  which  the  distilling  apparatus 
laa  been  rinsed  out.  Let  the  capsule  be  now  heated  on  a  water-bath 
mtil  all  the  spirit  shall  have  been  expelled ;  and  let  the  remaining 
iquor  which  contiiins  all  the  alkaloids  in  the  form  of  acid  sulphates  be 
ilterecL  There  will  remain  on  the  filter  quinovic  acid  and  fatty  sub- 
itances,  which  must  be  washed  with  slightly  acidulated  water*  The 
Sltrate  and  washings  reduced  to  about  50  cub.  cent.,  should  be  treated 
while  still  warm  with  caustic  soda  in  excess.  After  cooling,  this  is  decanted 
off  from  the  precipitate,  and  then  water  added  to  it  before  throwing  it  on 
to  a  filter.  It  is  then  to  be  washed  with  the  smallest  quantity  of  water 
;>ressed  between  folds  of  blotting  paper,  removed  therefrom  and  dried. 
le  weight  multiplied  by  5  will  indicate  the  percentage  of  mixed 
taloids  in  the  bark. 

To  separate  the  alkaloids  from  each  other,  treat  the  powdered  mass 
ith  ten  times  its  weight  of  ether.  This  will  resolve  it  into  two  por- 
ms — (a)  insoluhle  in  ether,  (b)  solulde  in  ether, 

(a.)  This  should  be  converted  into  neutral  acetates,  and  to 
the  solution  there  should  be  added  iodide  of  potassium,  which 
will  p4J8sibly  sepamte  a  little  quinidine.  After  removal  of  tlxe 
latter  (if  jiresent),  add  solution  of  tartrate  of  potsissium  and  sodium, 
which  will  throw  down  in  a  crystalline  form  tartrate  of  cijiehoni- 
dine;  from  the  mother-liquor,  cinchonine  may  be  precipitated  by 
caustic  soda. 

(b,)  The  ether  having  been  evaporated,  the  residue  is  to  be  dried  at 
IOC  C.  and  weighed.  It  may  in  many  cases  practically  be  considered 
as  consisting  of  quinine  only.  If  however  the  estimation  of  quinidine 
(conquinine)  and  quinamine  is  required,  the  residue,  or  a  determined 
portion  of  it,  should  be  dissolved  in  acetic  acid  just  as  much  as  will  be 
necessary  for  atfording  a  neutral  solution.  From  this  the  hydroiodate 
of  quinidine  is  precipitated  by  means  of  an  alcoholic  solution  of 
^dide  of  potassium.  In  the  filtrate  quinine  may  be  precipitated 
V  adding  a  few  di-opa  of  dilute  sulphuric  acid  and  an  alcoholic 
TOicttire  of  iodine.  The  heiupathite  thus  formed  (see  p,  3G0)  is  col- 
lected after  a  day,  dried  at  100''  and  weighed ;  it  then  contains  55  |jer 
cent,  of  quinine. 

After  adding  a  few  drops  of  sulphurous  acid,  the  alcohol  should  now 
1  evaporated  from  the  fluid  from  which  the  crystals  of  herapathite  have 

Phantu  Joftm,  iv.  (1873)241,  ainl  Dr.  tlie  present  article,  p.  ^Gl> ;  alao  private 
iVry's  pii]H;ra  mentioaecl  at  the  end  of        conimunicatioTiP. 
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been  removed,  and  caustic  lye  added,  by  which  the  amorphous  alkaloids 
will  be  precipitated,  including  quinamiTie  if  present. 

Uses — Cinchona  bark  enjoys  the  reputation  of  being  a  most  valuable 
remedy  in  fevers.  But  the  uncertainty  of  its  composition  and  ite  in- 
convenient bulk  render  it  a  far  less  eligible  form  of  medicine  than  the 
alkaloids  themselves.  It  is  nevertheless  much  used  as  a  general  tonic 
in  various  pharmaceutical  preparations. 

As  to  the  alkaloids,  the  only  one  which  is  in  general  use  is  quiniM. 
The  neglect  of  the  others  is  a  regrettable  waste,  which  the  result  of 
recent  investigations  ought  to  obviate.  In  the  year  1866  the  Madras 
Government  appointed  a  Medical  Commission  to  test  the  respective 
efficacy  in  the  treatment  of  fever,  of  Quinine,  Quinidine,  Cinchonineand 
Cinchonidine.  Of  the  sulphates  of  these  alkaloids,  a  due  supply, 
specially  prepared  under  Mr.  Howard's  superintendence,  was  placed  at 
the  disposal  of  the  Commission.  From  the  report  ^  it  appears  that  the 
number  of  cases  of  paroxysmal  malarious  fevers  treated  was  2472,— 
namely  846  with  Quinine,  664  with  Quinidine,  569  with  Cinchonine, 
and  403  with  Cinchonidine.  Of  these  2472  cases,  2445  were  cured,  and 
27  failed.  The  difference  in  remedial  value  of  the  four  alkaloids,  &^ 
deduced  from  these  experiments,  may  be  thus  stated: — 

Quinidine— ratio  of  failure  per  1000  cases  treated    6 
Quinine  „  „  7 

Cinchonidine       ,,  „  10 

Cinchonine  ,,  ,,  23 

The  Indian  Government,  acting  on  the  recommendation  of  Mf- 
Howard,  has  officially  advised  (Dec.  16, 1873)  the  more  free  use  inlndi* 
of  cinchona  alkaloids  other  than  quinine,  and  especially  of  eulphaU  o) 
cinchonidine,  which  is  procurable  in  abundance  from  Red  Bark.*  Q^|" 
nidine  on  the  other  hand,  which  has  proved  the  most  valuable  of  all  J^ 
only  obtainable  from  a  few  barks  and  in  very  limited  amount 

Dr.  de  Vry  since  1876  advocates  the  use  of  what  he  calls  Quindum^ 
This  preparation  is  obtained  by  exhausting  the  barks  with  sli^^y 
acidulated  water,  and  precipitating  the  whde  amount  of  alkaloids  ^y 
caustic  soda.     In  India  the  remedy  is  known  as  "  the  Febrifuge."' 

Adulteration — There  is  not  now  any  frequent  importation  o' 
apurious  cinchona  barks,  but  the  substitution  of  bad  varieties  forg^^ 
is  sufficiently  common.  To  discriminate  these  in  a  positive  manner  b)* 
ascertaining  the  percentage  of  quinine,  which  is  the  chief  criterion  i» 
value,  recourse  must  be  had  to  chemical  analysis,  a  method  of  perforin" 
ing  which  ha^s  been  described.  Entirely  worthless  barks  may  be  easily 
recognized  by  means  of  Grahe*s  test  (p.  363). 

Modern  Works  relating  to  Cinchona. 

The  following  enumeration  has  been  drawn  up  for  the  sake  of  tho«e 
desiring  more  ample  information  than  is  contained  in  the  foregoing 

^  Blue  Book— JE^«/  India  Cinchojia  CvU  >  We  keanl  that  the  GoTenmcsi  ^ 

tivation,   1870.  pp.    156-172.— The  report  purchased  (April  1874)  by  tender  bftirc* 

coDtainB  ver^  interesting  and  important  300  and  400  lb.  of  cinchooidme. 

medical  details.     See  also  Dougal  in  Kilhi,  '  Pharm,  Jourti,  viii.  (1878)  1O60L 
Mfd,  Journ,  Sept  1873. 
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pages,  but  it  has  do  pretensiou  to  be  a  complete  list  of  all  publie-ations 
that  have  lately  appeared  on  the  subject. 

Berof  (Otto)  Ckinarinden  der  p^arT?mfa>£nios<i^c/ie«.  Sammlimg  zu 
K  Btrlin.  Berlin,  18G5,  4^  48  pages  and  10  plates  showing  the  micro- 
V       scopic  sti-ucture  of  bai^ks, 

Bergen  (Heinricb  von),  Monographie  ihr  China,     Hamburg,  1S2G,  4°. 

■  348  pages  and  7  coloured  plates  representing  the  following  barks: — 
China  rubra,  Huanuco,  Calisaja,  flava,  Huamalies,  Loxa,  Jaen.  An 
exhaustive  work  for  ita  period  in  every  direction, 

Blu©*books — EaM  India  {Chrnchona  Plant).     Folio. 

a.  Copy  of  Correspondence  relating  to  tiie  introdwction  of  the  Chinchona 

IPlantiiito  India, arid  to  proceedings  connectedtvitk  itscultivution 
froTn  March  1852  to  March  1863.     Ordered  by  the  House  of 
Commons  to  be  printed,  20  March  1863,     272  pages. 
Contains  Correspondence  of  Royle,  Markham,  Spruce,  Pritchett, 
Cross,  Mclvor,  Andei-son  and  others,  illustrated  by  5  maps. 

b.  Copy  of  farther  Correspoml^ice  relcUing  to  the  introduction  of 
the  Chinchona  Plant  iido  India,  and  to  proceedings  connected 
with  its  cidtivation,  frovi  Aprnl  1863  to  April  1866.  Ordered 
by  the  House  of  Commons  to  be  printed,  18  June  1866.  379 
pages. 

Contains  Monthly  Reports  of  the  plantations  on  the  Neilgherry 
Hills;  Annual  Reports  for  1863-64,  1864-65,  with  details  of  method 
of  propagation  and  cultivation,  barking,  mossing,  attacks  of  insects, 
illustrated  by  woodcuts  and  4  plates ;  report  of  Cross's  jouniey  to 
Pitayo,  with  map;  Cinchona  cultivation  in  Wynaad,  Coorg,  the  Pulney 
Hills  and  Travancore,  with  map;  in  British  Si kkim,  the  Kangra, 
VaUey  (Punjab),  the  Bombay  Presidency,  and  Ceylon. 

c.  Copy  of  all  Co7n*espondence  between  the  Secreta7^y  of  State  for  India 

and  the  Govei'iior-General,  and  the  Gorernoi^s  of  Madras  and 

Bombay,  relating  to  the  eultivation  of  Chinchona  Pkmt%  from 

April  1866  to  April  1870.     Ordered  by  the  House  of  Commons 

to  be  printed,  9  August  1870.     285  pages. 

Contains  reports  on  the  Neilgherry  and  other  ]>lantations,  with 

^map  ;  appointment  of  Mr.  Broughton  as  analytical  chemist,  his  repurts 

ind  analyses,  reports  on  the  relative  efficacy  of  the  several  cinchona 

alkaloids,  on  cincnona  cultivation  at  Darjilingand  in  British  Burma. 

d-  Copies  of  the  C%inehonaCorres}yimdence  (incontinufdimi  of  ret  turn 
of  1870;,  from  Angmt  1870  to  July  1875.      Ordered  by  the 
House  of  Commons  to  be  printed,  21  June  1877.     190  pages. 
Contain  also  reports  on  the  alkaloid  manufact<")ry  in  India,  collection 
and  shipment  of  barks,  and  analyses  of  barks. 

Delondre  (Augustin  Pierre)  et  Boucbardat  (Apollinalre),  Qiiinologie, 
Paris,  1854,  41  48  pages,  and  23  good  coloured  plates  exhibiting  all 
the  barks  then  met  with  in  commerce. 
Delondre  (Augustin),  see  Sonbeimn. 

^Gorkom  (K.  W.  van),  Die  ChinacuUar  auf  Java,  Leipzig,  1869,  Gl 
pages.     An  account  of  the  management  of  the  Dutch  plantation. 


368  RUBIACELffi. 

Hesse  (Oswald).  This  chemist  has  summarized  his  elaborate  researcbes 
on  Cinchona  in  the  German  Dictionary  of  Chemistiy,  artidea 
Chinin,  Cinchonin,  etc.  1876-1877. 

Howard  (John  Eliot),  lUustrations  of  the  Nueva  Quinologia  ofPavon. 
London,  1862,  folio,  163  pages  and  30  beautiful  coloured  plates.— 
Figures  of  Cinchona  mostly  taken  from  Pavon's  specimens  in  the 
herbarium  of  Madrid,  and  three  plates  representing  the  structure 
of  several  barks. 

Howard  (J.  E.),  Quinologyofthe  East  India  PlantatUms.  London,1869, 
folio  X.  and  43  pages,  with  3  coloured  plates  exhibiting  structund 
peculiarities  of  the  barks  of  cultivated  Uinchonce. 

Howard  (J.  E.)  The  same,  parts  ii.  and  iiL,  Lond.  1876,  folio  xiv.  and 
74  p.,  with  2  views,  2  black  plates  and  13  coloured  figures  of  Cm- 
choTia  Calisaya  {LedgeHana),  G.  oMcinoMs,  G,  jyitayensis,  and  others. 

Karsten  (Hermann),  Die  medicinischen  Ghinarinden  NeuL^Oranada's. 
Berlin,  1858,  8°.  71  pages,  and  2  plates  showing  microscopic  stnictore 
of  a  few  barks.  An  English  translation  prepared  under  the  saper- 
vision  of  Mr.  Markham,  has  been  printed  by  the  India  OflBoe  under 
the  title  of  Notes  on  the  Medicinxd  Ginx^hona  Barks  of  New  OramJd 
by  S.  Karsten,  1861.     The  plates  have  not  been  reproduced. 

Karsten  (Hermann),  Florce  GolumbicB  terrarnmque  adjacentium  »p(ci' 
mina  selecta,  Berolini,  1858,  folio.  Beautiful  coloured  figures  of 
various  plants  including  Cinchona,  under  which  name  are  several 
species  usually  referred  to  other  genera.  Only  three  parts  have  been 
published. 

King  (George),  A  Manual  of  Ginchona  cultivation  in  India,  Calcatts, 
1876,  80  pages,  small  folio. 

Kuntze  (Otto),  Gvnchona.  Arten,  Hybriden  and  GvZtur  der  Chiiiin- 
bdume,  Leipzig,  1878.  124  pages  and  3  plates.  A  review  of  this 
book  will  be  round  in  the  Archiv  der  Pharmacie,  213,  (1878)  473-480. 

Mclvor  (W.  G.)  Notes  on  the  m*opa{jation  and  cultivation  of  the  md^ 
cinal  Ginchonas  or  Peruvian  hark  trees.  Madras,  1867, 33  page*,  9 
plates.     The  author  explains  the  "motsing  system"  alluded  to  p.  361 

Mclvor  (William  Graham),  A  letter  on  the  cultivation  of  GJdnchoMi  ^ 
the  Nilghns,    Ootacamund,  1876,  27  pages. 

Markham  (Clements  Robert),  The  Ghimchona  Species  of  New  OratioM^ 
containing  the  botanical  desci'ijytions  of  the  species  examined  hf 
Drs,  Mutis  and  Karsten ;  with  some  account  oftliose  botanists,  am 
of  the  results  of  their  labours,  London,  1867,  8'.  139  pages  «wl 
5  plates.  The  plates  are  not  coloured,  yet  are  good  reducea  copies  of 
those  contained  in  Karsten's  Floiw  Columbice ;  they  represent  tke 
following: — Ginchona  corymbosa,  G,  Triance,  G,  landfoha,  C.  conh- 
folia,  G.  tuc^tjen&is, 

Markham.     A  Memoir  of  the  Lady  Ana  de  Osorio,  Gountess  of  Chl^^' 
chon,  vice-queen  of  Peru  (a.d.  1629-1639),  with  ajjl^a  for  the  corred 
spelling  of  the  Chnchona  genus,    London,  1874, 4*.  99  pages,  with  t 
map,  heraJdic  figures  and  views. 
See  also  Hanbury,  Science  Papers,  1876,  p.  475. 

Miquel  (Friedrich  Anton  Wilhelm),  De  Ginchonce  speciebus  guibufdam, 
adjectis  iis  quce  in  Java  coluntur,  Gonwientatio  ex  Annalilni' 
Musei  Botanici  Lvgduno-Batavi  execripta.  Amstelodami,  1869,4*. 
20  pages. 
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tidemans  (Anthony  Cornells),  Sitr  le  ponvoir  rotatairc  spicifique  de8 
'pntWipaiLr  alcalouhs  da  quinqurNft,  Archive's  neeiiaiulaiseSt  ^* 
(1875),  193-2G8,  and  xii.  (1877;. 

toQhn^(Philipp),DkDelondre'Bouch(trdat*sd^^^^^^  ChnHt-Rimhm.  Gies- 
sieii»  1804,  8\  75  pages  and  a  table.  The  author  gives  a  description 
witliout  tigures,  of  the  microscopic  structure  of  the  type-specimens 
figured  in  Delondre  and  Boucliardat's  Qmnoiogie. 
Planehon  (Gustave),  iMs  Quivquhm,  Paris  et  Montpellier,  1864,  8"* 
150  pages.  A  descriptioo  of  tlie  cincliooas  and  their  barks.  An 
English  tiunslation  has  Ijeeii  issued  inider  the  superintendence  of 

^M^.  Markham  by  the  India  Office,  under  the  title  of  Feritvia/fi 
Bitrks  hy  GuMave  Planehon.  London,  printed  by  Kyi'o  and  Spottis- 
woode,  18C*3, 
ibeiran  (J,  Lt^on)  et  Delondre  (Augustin),  De  Vintroduction  et  de 
VQcdbnation  d^s  Cmchmias  dans  les  I  tides  ne'erla'iulaises  et  dmis  fes 
Tndes  britaiiniques,  Paris,  1868^  8*.  1C5  pages. 
Triana  (Josh)  Nouvelles  etudes  silt  les  QtimqtdnaK  Paris,  1870,  folio, 
80  pages,  and  33  plates.  An  interesting  account  of  the  lahoui-s  of 
Mutis,  illustrated  by  uncoloured  copies  of  some  of  the  drawings 
prepared  by  him  in  illustration  of  his  unpublished  Qu'mologia  de 

tBoyotdt  especially  of  the  several  varieties  of  Oinclnnia  Imicifolia; 
also  an  enumeration  and  short  descriptions  of  all  the  species  of 
Cinchona,  and  of  New  Oranadian  plants  (chiefly  Cascurilla)  formerly 
placed  in  that  genus* 

I     An  abstract  of  the   book   will  he  found  in   Just's  Boianischm' 
Jahresbericht  fur  1873.  484^494. 
Vogl  (August),  Chivarinden  des  Wietier  G^^osshmulds  xmd  der  Wienev 

tSammlungen.  Wien,  1867.  8^  134  pages,  no  figures.  A  very 
exhaustive  description  of  the  microscopic  structure  of  the  barks 

occurring  in  the  Vienna  market,  or  preseiTed  in  the  museums  of 
.     that  city. 

Bgl  (A,),  Beitmye  zur  KeTintniHS  der  sogenamnten  falscken  Chi/imrin- 
W  den,     Wien,  1876,  4°.  26  pages,  7  microscopic  sections, 
vij  (John  Eliza  de)  Kinologlsche  siudien.     More  than  30  papers  pub- 
■  lished  since  1868  in  the  Nieuiv  Tijdschrift  voor  de  Pkarmacie  in 
W  NtderlmuL     They  are  chiefly  devoted  to  the  chemistiy  of  the  biirks 

from  Java  and  British  India. 

Ieddell  (Hugh  Algernon),  Hhtoire  naturelle  des  Qitinqiiinas,  ounimio- 
graphie  du  genre  Cmchmut,  suivie  d\ine  de8cri2}timi  du  genre  Cm- 
cftTilla  ef  de  qiudques  auircH  phtvteii  de  la  vieme  frihu.  Paris,  1849, 
folio,  108  pages,  33  plates,  f^nd  map.  Excellent  uncoloured  figm^es 
of  Cinchona  and  some  allied  genera,  and  beautiful  coloured  drawings 
of  the  officinal  barks,  Plate  L  exhibits  the  anatomical  structure  of 
the  plant ;  Plate  II.  that  of  the  Imrk, 
Weddell  (H.  A.),  Notes  sur  les  Quinqninas,  Extrait  des  Annales 
des  Scieyices  naturelle&j  5*  s^rie,  tomes  xi.  et  xii.  Paris,  1870,  8'. 
75  pages.  A  systematic  arrangement  of  the  genus  Cinchona,  and 
description  of  its  (33)  species,  accompanied  by  useful  remarks  on 
their  barks.  An  English  translation  has  been  printed  by  the  India 
OfiBce  with  the  title — Notes  on  the  Qithiquinas  %  II,  A.  Weddell, 
London,  1871.  S\  64  pages.    A  German  edition  by  Dn  i\  A.  Fltlc- 

2  a 
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kiger  has  also  appeared  under  the  title  Uebersichi  der  Cinchmtn 
von  H.  A.  Weddell.  Schaffhausen  and  Berlin,  1871,  8*.  43  pages, 
with  additions  and  indexes. 


RADIX  IPECACUANH-flE. 

Ipecacuanha  Root,  Ipecacvxin ;  F.  Racine  dJ Ip^ca/yuxinha  anndu ; 

G.  Brechwurzel 

Botanical  Orgin — Cepkaelis  ^  Ipecacuanha  A.  Richard — ^This  fa  » 
small  shrub,  8  to  16  inches  high,  with  an  ascending,  afterwards  erects 
simple  stem,  and  somewhat  creeping  root,  growing  socially  in  mofat 
and  shady  forests  of  South  America,  lying  between  8'  and  22"  S.  lai, 
especially  in  the  Brazilian  provinces  of  Pard,  Maranhfto,  Penuun- 
buco,  Bahia,  Espiritu  Santo,  Minas,  Rio  de  Janeiro,  and  SSo  Paolo. 
Within  the  last  half  century,  it  has  been  discovered  in  the  vast  interior 
province  of  Matto  Grosso,  chiefly  in  that  part  of  it  which  forms  the 
valley  of  the  Rio  Paraguay.  From  information  given  to  Weddell,'  it 
would  seem  probable  that  the  plant  extends  beyond  the  frontien  of 
Brazil  to  the  Bolivian  province  of  Chiquitos. 

The  root  which  is  brought  into  commerce  is  furnished  chiefly  by 
the  region  lying  between  the  towns  of  Cuyabl^  Villa  Bella^  Villa  Mtm, 
and  Diamantina  in  the  province  of  Matto  Grosso ;  but  to  some  extent 
also  by  the  woods  in  the  neighbourhood  of  the  German  colony  of  Phila- 
delphia on  the  Rio  Todos  os  Santos,  a  tributary  of  the  Mucuiy,  north 
of  Kio  de  Janeiro. 

Prof  Balfour  of  Edinburgh,  who  has  paid  much  attention  to  the 
propagation  of  ipecacuanha,  finds  that  the  plant  exists  under  two 
varieties,  of  which  he  has  published  figures ;  they  may  be  thuB  ^ 
tinguished : 

a.  Stem  woody,  leaves  of  firm  texture,  elliptic  or  oval,  wavy  at  the 
edges,  with  but  few  hairs  on  surface  and  margin.  Long  in  cultivatioo : 
origin  unknown. 

b.  Stem  herbaceous,  leaves  less  firm  in  texture,  more  haixj  o» 
margin,  not  wavy.    Grows  in  the  neighbourhood  of  Rio  de  Janeiro. 

The  plant  cultivated  in  India  seems  disposed  to  run  into  sevetJ 
varieties,  but  according  to  the  experience  gained  in  Edinbaigfai  th« 
diversity  of  form  apparent  in  young  plants  tends  to  diwpp**' 
with  age. 

History — In  an  account  of  Brazil,  written  by  a  Portuguese  fifitf* 
who,  it  would  seem,  had  resided  in  that  countiy  firom  about  1570  to 
1600,  and  published  by  Purchas,*  mention  is  made  of  three  remedies  fe 
the  bloody  flux,  one  of  which  is  called  Igpeaiya  or  Pigaya;  the  drng 
here  spoken  of  is  probably  that  under  notice. 

*  I  am  informed  by  my  friend  Professor  *  Trans,  qf  Roy.   8qc  q/  Eimh.  n^ 

Muller  of  Geneva  that  in  describing  the        (1872)  781.  pUtes  31-32.— Via.  IB  ~""*^ 


Rubiacese  for  the  Flora  BrasUiensis  he  will  and  Trimen,  Med.  PlanU.  fMit  15  (ISTD^ 

include  Cepha^is  Ipecacuanha  in  the  genus  ^  Purchas,    Hia    PHgrimea.    Loni   n. 

ifa/Hwria.— F.A.F.  March  1879.  (1C25),— a  treatise  of  &Mill,  wriMai  bf  • 

«  Ann.  des  Sciences  nat.    Bot.  xi.  (1849)  PortugaU  which  had  loiiff  lived  ihan^  h 

193-202.  1311.  *                          ^ 
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Piso  and  Marcgraf^  in  their  scientific  exploration  of  Brazil  met 
with  two  kinds  of  ipecacuanha;  the  one  provided  witli  a  brown 
root  is  CephaeHs  Ipecacuanha,  which  they  figured.  The  root  of 
the  other  variety,  which  they  called  Ipecaeuavha  hlavca,  is  that 
of  Riohardsonia  scabra  (see  page  376  below).  Piso  and  Marcgi^af 
described  the  virtues  of  these  roots,  apparently  supposing  them  to  he 
much  the  same  as  to  their  action.  Aithongh  in  common  use  in  Brazil, 
ipecacuanha  was  not  employed  in  Europe  prior  to  the  year  1G72.  At 
that  date,  a  traveller  named  Legras  brought  from  South  America  a 
quantity  of  the  root  to  Paris,  some  of  which  came  into  the  possession  of 
tJie  "maitre  appoticaire '*  Claquenelle.^  It  would  appear  that  the  root 
was  prescribed  from  the  latter  by  Legras  (said  to  have  been  himself 
acquainted  with  the  pnictice  of  medicine^),  and  also  by  Jean  Adrien 
Helvetius,  a  young  JJuteh  physician,  then  living  in  Paris.  Yet  no 
success  at  first  was  obtained,  the  drug  being  administered  in  too  large 
defies.  In  1680,  a  merchant  of  Paris  named  Garni er  became  possessed 
of  150  lb,  of  ipecacuanha,  the  valuable  properties  of  which  in  dysentery 
he  vaunted  to  his  medical  attendant  Afibrty,  and  to  Helvetius.  Gar- 
nier  on  his  convalescence  *  made  a  present  of  some  of  the  new  drug  to 
Atfbrty,  who  attached  to  it  but  little  importance.  Helvetius,  on  the 
other  hand,  was  induced  to  prescribe  the  root  in  cases  of  dysentery, 
which  he  did  with  the  utmost  success.  It  is  stated  by  Eloy  that 
Helvetius  even  caused  placards  to  be  atRxed  to  the  corners  of  the 
streets  (about  the  year  108G),  annouocing  his  .successful  treatment  with 
the  new  drug,  supplies  of  which  he  obtained  through  Gamier  from 
Spain,  and  sold  as  a  secret  me^licine.  The  fame  of  the  cures  eflected 
by  Helvetius  reache<l  the  French  Court,  and  caused  some  trials  of 
the  drug  to  he  made  at  the  Hotel  Dieu.  These  having  been  fully  suc- 
cessful, Louis  XIV.  accorded  to  Helvetius  the  sole  right  of  vending  his 
remedy.^  Subsequently  several  great  pei*sonages,  including  the  Daupbm 
of  France,  having  experienced  its  benefit,  the  king  consulted  his  physi- 
cian, Antoine  d'Aquin,  and  the  welUcnown  Jesuit  Pero  Fran(;oi3  de 
Lachaise,  who  had  become  the  King's  confessor  in  lti75.  Through  them 
was  chiefly  negotiated  the  purchase  from  Helvetius  of  his  secret,  for 
1000  louis-d  or,  and  made  public  in  1688.  The  right  of  Helvetius  to 
this  payment  was  disputed  in  law  by  Gamier,  but  maintained  by  a 

rision  of  the  Chiitelet  uf  Paiis.® 
The  botanical  source  of  ipecacuanha  was  the  subject  of  much  dispute 
until  finally  settled  by  Antonio  Bernardino  Gomez,  a  physician  of  the 
Portuguese   navy,  who  brought  authentic  specimens   from   Brazil  to 
LtAbon  in  the  year  18007 


1  Bid.  not  Bnml  164S,  Piao.  p.  101, 
Mjircgraf,  p.  17. 

*  Pomet,  Histoire  ^inirnh  ih»  Drof fin's,  i. 
(1694)  47. 

*  M6rat  iiad  De  Lena,  I}id.  d^  Mat,  Mid. 
iii*  (1831)  644,  uall  Legras  a  physician,  and 
mmy  thAt  < Tflinier  brought  himaelf  the  150 
lb,  from  abroad^ 

*  £tf3^,  HidmTe  g^n^ale  dt  la  MM*'dne. 
MoDM^  iL  (1778')  485,  mentions  a  f^irk  dnttj^ 
ffSai^  who  preaefntod  Helvetius  with  the 
jpecftctiAahjk     Gamier,  according  to  Kloy, 

_m_  *  *  Marchand  ch  apelier.  * ' — hai  bmtz. 


in  Ephem^ruL  A^adem.  Coimreo-Lfopold^ 
161*6,  Appendix,  p.  G^  misculled  the  mer- 
chant  Grenien 

"  An  abstract  of  the  royal  patent  is 
given  by  Leibnitz,  /.c.  20  (date  not  added), 

*  Ou  the  history  of  ipecacuanha,  consult 
also  Spreiigel,  OfMchicfJ^  rfer  Arzntykuudf, 
iv,  (1827)  M2. — We  have  not  seen  the 
pamphlet  quotcil  by  llaUer,  Bibl,  boi,  ii. 
17  :  Helvetius,  Umge  dt  l^ Hipteacoanha^ 
4^  (do  date). 

7  Tram,  of  Linn.  Soc,  vl  (1801)  137. 
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Collection  ^~The  ipecacuanha  plant,  Poayd  of  the  Brazilians,  gro 
in  valleys,  yet  prefei's  spoU*  which  arc  rather  too  much  raised  to 
iu undated  or  swampy.  Here  it  is  found  uudor  the  thick  shatle  of  ancien 
trecB  growing  mostly  in  clnraps.  In  collecting  the  root,  the  jxjai/em,  foi 
BO  the  collector  of  j^oaya  is  called,  grasps  in  one  handful  if  he  can,  fill 
the  stems  of  a  clump,  pushing  undor  it  obliquely  into  the  soil  a  pointtKl 
stick  to  which  he  gives  a  see-saw  motion.  A  lump  of  earth  enelosiii^ 
the  roots  is  thus  raised ;  and,  if  the  operation  has  been  well  performeo, 
those  of  the  whole  clump  ai^e  got  up  almost  unbroken.  The  Jtoiiyew 
shakes  off  adhering  soil,  places  the  ruuts  in  a  large  bag  which  he  catTiea 
with  him,  and  goes  on  to  seek  other  clumps.  A  good  collector  may 
thus  get  as  much  as  30  lb.  of  roots  in  tlie  day ;  but  generally  a  daily 
gathering  does  not  exceed  10  or  12  lb.,  and  there  are  many  who  scarcely 
get  6  or  8  lb.  In  the  rainy  season,  the  ground  being  lighter,  the  rcK)t8 
are  removed  more  easily  than  in  dry  weather.  The  j^oai/eros,  who 
work  in  a  sort  of  partnei'ship,  assemble  in  the  evening,  unite  their 
gatheringSj  which  having  been  weighed,  are  spread  out  to  diy.  RapiJ 
drying  is  advantageous ;  the  root  is  therefore  exposed  to  sunshine  ^"^ 
much  as  possible,  and  if  the  weather  is  favourable,  it  becomes  dry  in 
two  or  three  days.  But  it  lias  always  to  be  phiced  under  cover  ftt 
night  on  account  of  the  dew.  When  quite  dry,  it  is  broken  int<3  frag* 
incuts,  and  shaken  in  a  sieve  in  order  to  separate  adherent  sand  aD*i 
eiirth,  and  finally  it  is  packed  in  bales  for  transport. 

The  harvest  goes  on  all  the  year  round,  but  is  relaxed  si  little  during 
the  rains,  on  account  of  the  difficulty  of  drying  the  produce.     As  frag* 
ments  of  the  root  gi'ow  most  readily,  complete  extii-pation  of  the  plant 
in  any  one  locality  does  not  seem   probable.     The  more   intelligeut] 
jKtajjeros  of  Matto  Grosso  are  indeed  wise  enough  intentionally  to  Icav 
small  bits  of  root  in  the  place  whence  a  clump  has  been  dug,  and  evi 
to  cluse  over  the  opening  in  the  soil 

Cultivation—The  importance  in  India  of  i ipecacuanha  as  a  remed; 
for  dysenteiy,  and  the  increasing  costliness  of  tlje  drug,"^  have  occasion^ 
active  measures  to  l>e  taken  for  attempting  its  cultivation  in  tliatcou 
try.    Though  known  for  several  years  as  a  denizen  of  botanical  garde: 
the  ipecacuanha  plant  has  always  been  rare,  owing  to  its  slow  gro 
and  the  difficulty  attending  its  propagation. 

It  was  discovered  in  1869  by  M'Nab,  curator  of  the  Botani 
Garden  of  Edinburgh,  that  if  the  annulated  part  of  the  n^ot  of 
growing  ipecacuanha  plant  be  cut  into  short  pieces  even  only  ^  of  i 
inch  thick,  and  placed  in  suitable  soil,  each  piece  will  throw  out  a  It 
bud  and  become  a  separate  plant.     Lindsay,  a  gardener  of  the 
establishment,  further  proved  that  the  petiole  of  the  leaf  is  capable 
producing  roots  and  buds,  a  discovery  which  has  been  utilized  in  ihi 
{propagation  of  the  plant  at  the  Rungbi  Cinchona  plantation  in  Sikkit 

In  1871,  well-foiTued  fruits  were  obtained  from  tlie  ipecacuaul 
plants  growing  in  the  Edinburgh  Botanic-al  Garden :  this  was  promot 

*  Abstracted  fiom  the  ijiteretting  ©ye-witnefis  account  of  WcddcU,  Lc. 

*  The  following  are  the  aTerage  prices  at  which  the  drug  was  purchased  wboleaUe^ 
Londot)  duriug  three  peno<ta  of  ten  years  each  : — 

10  ycara  ending  1850,  averatre  price  2*.  9i*i.  per  lb. 
10  „  1800,  .,  Ob,  UK     .. 

10  „  1870.  „  $t.  SJdL       .. 
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by  artificial  fertilization,  especially  when  the  flowers  of  a  plant  produc- 
ing loitf}  styles  were  fertilized  with  the  pollen  of  one  having  diort 
styles, — for  Cephmlis  like  Cinehonn  has  dimorphic  flowers. 

With  regard  to  the  acclimatization  of  the  plant  in  India,  much  diffi- 
Bulty  has  been  encountered,  and  successful  results  are  still  problematical. 
The  first  plant  was  taken  to  Calcutta  by  Dr.  King  in  18GG,and  by  1868 
liad  been  increased  to  nine;  but  in  1870-71,  it  was  repoited  that,  not- 

rithstandin^  every  care,  the  plants  could  not  be  made  to  thrive.    Three 
plants  which  had  been  sent  to  the  Rungbi  plantation  in  1868,  grew 

ither  better;  and  by  adopting  the  method  of  root  propagation,  they 
were  increased  by  August  1871,  to  300.     Three  consignments  of  plants, 

I  numbering  in  all  370,  were  received  from  Scotland  in  1871-72,  besides 
k  smaller  nimaber  from  the  Royal  Gardens,  Kew.  From  these  various 
BoUections,  the  propagation  has  been  so  extensive,  that  on  31  March 
1873,  there  were  6,7lO  young  plants  in  Sikkim,  in  addition  to  about 
oOO  in  Calcutta,  and  much  more  in  1874. 

feThe  ipecacuanha  plant  in  India  has  been  tried  under  a  variety  of 
nditions  as  regards  sun  and  shade,  but  thus  far  with  unly  a  mode- 
te  amount  of  success.  The  best  results  are  those  tliat  have  been 
obtained  at  Rungbi,  3t)00  feet  above  the  sea,  where  the  plants,  placed 
in  glazed  frames,  were  reported  in  May  1873  as  in  the  most  healthy 
condition.^ 

Description — The  eteni  creeps  a  little  below  the  surface  of  the 
*8oil,  emitting  a  small  number  of  slightly  branching  contorted  roots^  a 
few  inches  long.    These  roots  when  young  are  very  slender  and  thread- 
like, but  grow  gradually  knotty  and  become  by  degrees  invested  with 
^a  veiy  thick  bark,  transversely  corrugated  or  ringed.     Close  examina- 
ion  of  the  dry  root  shows  that  the  bark  is  raised  in  narrow  warty 
^ridges,  which  sometimes  run  entirely  round  the  root,  sometimes  encircle 
only  half  its  circumference.     The  whole  surface  is  moreover  minutely 
wrinkled  longitudinally.     The  rings  or  corrugations  of  a  full  sized  root 
number  about  20  in  an  inch ;  not  uofrequently  they  are  deep  enough 
to  penetrate  to  the  wood. 

The  root  attains  a  maximum  diameter  of  about  y-^j^  of  an  inch;  but 
an  imported,  a  large  proportion  of  it  is  much  smallen     The  woody  ccn- 
liral  part  is  scarcely  ^  of  an  inch  in  diameter,  sub-cylindricah  sometimes 
Itriated,  and  devoid  of  pith. 

Ipecacuanha  is  of  a  dusky  gi'cy  hue,  occa^iionally  of  a  dull  furru- 

aous  brown.     The    rixit   is   hard,  breaks   short  and  granular    (not 

fibrous),  exhibiting  a  resinous,  waxy,  or  farinaceous  interior,  white  or 

reyish.     The  bark,  which  constitutes  75  to  80  per  cent,  of  the  entire 

x>t,  may  be  easily  separated  from  the  less  brittle  wood.     It  has  a 

bittensh  taste  and  faint,  musty  smell ;  when  freshly  dried  it  is  probably 

nuich  more  odorous.     The  wood  in  almost  tasteless.     In  the  drug  of 

rG  the  roots  are  always  much  broken,  and  there  is  often  a  con- 

«i  separation  of  bark  from  wood;  portions  of  the  non-annulated, 

woody,  subterraneous  stem  are  always  present. 

During  the  last  few  years  there  has  been  imported  into  London  a 
rariety  of  ipecacuanha,  distinguished  as  Ca)ikageiia  or  Neiv  Granada 


*  AniMoi  li^jtori  of  the  Royal  Boiankal 

7ardefu,    Calcutta,   31    May    1S73— from 

"wbidi  we  hAvo  ttb«tniGted  mjuiy  of  the 


foregoing  particulars.  The  report  for 
1 876-1877  ia  bv  do  ineaDs  favourable  to 
the  prospects  of  Cephai^is  in  India. 
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Ipecacuanha,  and  differing  from  the  Brazilian  drug  chiefly  in  being  of 
larger  size.  Thus,  while  the  maximum  diameter  of  the  annulated  roots 
of  Brazilian  ipecacuanha  is  about  -^  of  an  inch,  corresponding  roote  of 
the  New  Granada  variety  attain  nearly  f^.  The  latter,  moreover,  has 
a  distinct  radiate  arrangement  of  the  wood,  due  to  a  greater  devclope- 
ment  of  the  medullary  rays,  and  is  rather  less  conspicuously  annolited. 
Lefort  (1869)  has  shown  that  the  New  Granada  drug  is  a  little  less  rich 
in  emetine  than  the  ipecacuanha  of  Brazil 

Mr.  R.  B.  White,  of  Medellin  in  the  valley  of  the  Cauca»  New 
Granada,  near  which  place  the  drug  has  been  collected,  has  been  good 
enough  to  send  us  herbarium  specimens  of  the  plant  with  roots  it- 
tached ;  they  agree  entirely  with  CephaMia  IpecacvAnnJuju 

Microscopic  Structure — The  root  is  coated  with  a  thin  layer  of 
brown  cork  cells;  the  interior  cortical  tissue  is  made  up  of  a  anifonn 
parenchyme,  in  which  medullary  rays  cannot  be  distinguished.  In  the 
woody  column  they  are  obvious ;  the  prevailing  tissue  consiBts  of  Hhort 
pitted  vessels.  The  cortical  parenchyme  and  the  medullary  rays  are 
loaded  with  small  starch  granules.  Some  ceUs  of  the  interior  part  of 
the  bark  contain  however  only  bundles  of  acicular  crystals  of  oxalate 
of  calcium. 

Chemical  Composition — The  peculiar  principles  of  ipecacoaoha 
are  ETtietine  and  Ipecacuanhic  Acid,  together  with  a  minute  propor- 
tion of  a  foetid  volatile  oil.  The  activity  of  the  drug  appears  to  be  doe 
solely  to  the  alkaloid,  which  taken  internally  is  a  potent  emetic. 

Emetine,  discovered  in  1817  by  Pelletier  and  Magendie,  is  a  bitter 
substance  with  distinct  alkaline  reaction,  amorphous  in  the  firee  state 
as  well  as  in  most  of  its  salts ;  we  have  succeeded  in  preparing  * 
crystallized  hydrochlorate. 

The  root  yields  of  the  alkaloid  less  than  1  per  cent. ;  the  numerow 
higher  estimates  that  have  been  given  relate  to  impure  emetine,  cf 
have  been  arrived  at  by  some  defective  methods  of  analysia^ 

The  formula  assigned  to  emetine  by  Reich  (1863)  was  CTH^N^O^- 
that  given  by  Gl^nard  (1875)  C^H^^NO*,  and  lastly  that  found  in  UTi 
by  Lefort  and  F.  Wurtz,  CTH^'N'O'. 

The  alkaloid  may  be  obtained  by  drying  the  powdered  bark  of  the 
root  with  a  little  milk  of  lime,  and  exhausting  the  mixture  with  bmling 
chloroform,  petroleum-benzin  or  ether.  It  is  a  white  powder  taming 
brown  on  exposure  to  light  and  softening  at  70**  C.  Emetine  aawuntf 
an  intense  and  permanent  yeUow  colour  with  solution  of  chlorinated 
lime  and  a  little  acetic  acid,  as  shown  by  Power  (1877).  A  aolntioii 
containing  but  -^j^  of  emetine  still  displays  that  reaction.  We  foond 
the  alkaloid  to  be  destitute  of  rotatory  power,  at  least  in  the  chlorofonn 
solution. 

The  above  reactions  may  be  easily  shown  thus  : — Take  10  grains  of 
powdered  ipecacuanha,  and  mix  them  with  3  grains  of  Quick-Time  and 
a  few  drops  of  water.  Dry  the  mixture  in  the  water  baUi  and  transfer 
it  to  a  viaJ  containing  2  fluid  drachms  of  chloroform :  agitate  £reaacntly. 
then  filter  into  a  capsule  containing  a  minute  quantity  of  acetic  acw, 

»  See  the  results  obtained  by  Richard  and        chemist  in  Proceedmg%  of  tkf  BriHA  f*^ 
Bwrael  by  Magendie  and  Pelletier.  and  by        maceutical  Cm^ferenee  for  1809.  I7-». 
Attlield,  as  recorded  by  the  last-named 
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and  allow  the  chloroform  to  evaporate*  Two  drops  of  water  now  added 
will  afibixl  a  nearly  colourless  solution  of  emetine,  which,  placed  in  a 
watch-gla,ss,  will  readily  give  amorphous  precipitates  upon  addition  of 
a  saturated  solution  of  nitrate  of  potassium,  or  of  tannic  acid,  or  of  a 
solution  of  mercuric  iodide  in  iodide  of  potassium.  To  the  nitrate 
Power  s  test  may  be  further  applied. 

If  the  wood  sepajuted  as  exactly  as  possible  from  the  hark  is  used, 
and  the  experiinent  performed  in  the  same  way,  the  solution  will  reveal 
only  traces  of  emetine.  By  addition  of  nitrate  of  potassium,  no  preci- 
pitate is  then  producoJ,  but  tannic  acid  or  the  potaissico-mercuric  iodatc 
aflbrd  a  slight  turbidity*  This  experiment  confiims  the  observation 
that  the  bark  is  the  seat  of  the  alkaloid,  as  might  indeed  be  inferred 
from  the  fact  that  the  wood  is  nearly  tasteless. 

Ipecacaanhic  Acld^  regarded  by  Pelletier  as  gallic  aciJ,  but  recog- 
nised  in  1650  as  a  peculiar  substance  by  Willigk/  is  reddish-brown, 
amorphous,  bitter,  and  veiy  hygroscopic.  It  is  related  to  cafletannic 
and  kinic  acids  ;  Reich  has  shown  it  to  be  a  glucoside. 

Ipecacuanha  contains  also,  according  to  Reich,  small  proportions  of 
resin,  fat,  albumin,  and  fermentable  and  crystallizahle  sugar;  also  gum 
and  a  large  quantity  of  pectin.  The  bark  yielded  about  30  per  cent, 
and  the  wood  more  than  7  i>er  cent,  of  starch, 

Commerce — The  imports  of  ipecacuaiilia  into  the  United  Kingdom 
in  1870  amounted  to  62,9o2  Ih,  valued  at  £1G,639.- 

Uses — Ipecacuanha  is  given  as  an  emetic,  but  much  more  often  in 
small  doses  as  an  expectorant  and  diaphoretic.  In  India  it  lia^  proved 
of  late  a  most  important  remedy  for  dysentery.  Since  the  year  1S5S 
when  the  administration  of  ipecacuanha  in  large  (30  grains)  doses  began 
to  be  adopted,  the  mortality  in  the  cases  treated  for  this  complaint  has 
greatly  diminished/ 

Adulteration  and  Substitutes^ — It  can  hardly  L>e  said  that  ipeca- 
cuanha as  at  present  imported  is  ever  adulterated.  Although  it  may 
contain  an  undue  proportion  of  the  woody  stems  of  the  plant,  it  is  not 
fraudulently  admixed  with  other  roots.  But  it  very  often  arrives  much 
deteriorated  by  damp :  we  have  the  authority  of  an  experienced  drug- 
gist for  saying  that  at  least  three  packages  out  of  every  four  oflered  in 
the  London  drug  sales,  have  either  been  damaged  by  sea-water  or  by 
damp  during  their  transit  to  the  coast. 

Several  roots  have  been  described  as  F(dse  I^)€cactmnhat  but  we 
know  not  one  that  would  not  be  readily  distinguished  at  first  sight  by 
any  druggist  of  average  knowledge  and  experience. 

In  Brazil  the  word  Poaya  is  applied  to  emetic  roots  of  plants  of  at 
leaat  six  genera,  belonging  to  tlie  orders  Jiuhi(W€a^,  Violarica',  and  Poli/- 
'ol^'m ;  while  in  the  same  country,  the  name  Ipecacuanha  is  used  for 
ariouB  species  of  lonidluni  *  as  well  as  for  Cephaelw. 


*Gmelm,  Chemistry,  xv.  (1802)  523. 
^Annual    StatcmetU   of  tkt    Tra/i^   and 
^atiqatimi  of  ilii*  U,K/or  1870.— The  more 
nt  iMaea  of  ihia  return  have  been  aim* 
plified  to  vucb  an  extent  that  drugs  are  for 
he  j;;rGat«r  part  iDcluded  under  one  head. 
•  fii  the  Madras  Prc«ideuc>%  the  death- 
rate  frotn  dytentery  waa  71  per  lOOO  caaes 


treated :  nnder  the  new  method  of  treat- 
mout,  it  has  been  reduced  to  I3'o,  In 
Bengal  it  has  fallen  from  88*2  to  28 '8  per 
lWO.—Siip}ilfrnwnt  to  thr.  Oase/te  qf  India, 
January  23,  1869. 

*Afl  lonUItHm  Ipecacuanha  Vent.,  A 
Poaya  St.  Hil»|  /.  itarvifloi-vm  Vent,»  the 
tirst  of  which  afibrcU  the  Poa^a  branca  or 
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Some  of  these  roots,  which  are  occasionally  brought  to  Europe  under 
the  notion  that  they  may  find  a  market,  have  been  described  and  figured 
by  pharmacologists.     We  shall  notice  only  the  following : — 

1.  Large  Striated  Ipeca^manha — This  is  the  root  of  Psyckotria 
emetica  Mutis  {RvJ)iacece\  a  native  of  New  Granada.  It  is  considerably 
stouter  than  true  ipecacuanha,  but  consists  like  the  latter  of  a  woody 
column  covered  with  a  thick  brownish  bark.  The  latter,  though  mArkwi 
here  and  there  with  constrictions  and  fissures,  is  not  annulated  like 
ipecacuanha,  but  has  very  evident  longitudinal  furrows.  But  its  most 
remarkable  character  is  that  it  remains  soft  and  moist,  toivgh  to  the  fc»i/«, 
even  after  many  years ;  and  the  cut  surface  has  a  dull  violet  hue. 
The  root  has  a  sweetish  taste  and  abounds  in  sugar  ;^  its  decoction 
is  not  rendered  blue  by  iodine,  nor  is  any  starch  to  be  detected  by 
means  of  the  microscope.  The  drug  occasionally  appears  in  tk 
London  market 

2.  Small  Striated  Ipecactuiiiha — This  drug  in  outward  appeanooe 
closely  resembles  the  preceding,  but  is  usually  of  smaller  size, — some- 
times much  smaller  and  in  short  pieces  tapering  towards  either  end.  It 
also  difiers  in  being  brittle,  abounding  in  starch, -and  having  its  woody 
column  provided  with  numerous  pores,  easily  visible  under  a  lens. 
Prof.  Planchon '  of  Paris,  who  has  particularly  examined  both  varietiw 
of  Striated  Ipecacuanha,  is  of  opinion  that  the  drug  under  notice  may 
be  derived  from  some  species  of  Richardsonia, 

3.  Uiidtdated  Ipecacuanha  —  The  root  thus  called  is  that  of 
Richardia  scabra  L.  (Richardsonia  scabra  St.  Hilaire),  a  plant  of  the 
same  order  as  Cepkaelis,  very  common  in  Brazil,  where  it  grows  in 
cultivated  ground  and  sandy  places,  or  by  roadsides,  and  even  in  the  less 
frequented  streets  of  Rio  de  Janeiro.  Authentic  specimens  have  been 
forwarded  to  us  by  Mr.  Glaziou  of  Rio  de  Janeiro,  and  Mr.  J.  Coirea  de 
Mdllo  of  Campinas ;  and  we  have  also  had  ample  supplies  of  the  plant 
cultivated  by  us  near  London  and  at  Strassburg,  where  Richardsonia 
succeeds  in  the  open  air. 

The  root  in  the  fresh  state  is  pure  wliite,  but  by  drying  becomes  of  a 
deep  iron-grey.  In  the  Brazilian  specimens,  there  is  a  short  crown 
emitting  as  many  ais  a  dozen  prostrate  stems ;  below  this  there  is 
generally,  as  in  true  ipecacuanha,  a  naked  woody  portion,  whiA 
extends  downwards  into  a  thicker  root,  ^  of  an  inch  in  diameter,  and 
six  or  more  inches  long.  This  part  of  the  root  is  marked  by  deep 
fissures  on  alternate  sides,  which  give  it  a  knotty,  sinuous,  or  undulating 
outline.  It  has  a  brittle,  very  thick  bark,  white  and  farinaceous  within, 
surrounding  a  strong  flexible  slender  woody  column.  The  root  has  an 
earthy  odour  not  altogether  unlike  that  of  ipecacuanha,  and  a  slightly 
sweet  taste.  It  afFords  no  evidence  of  emetine  when  tested  in  tbe 
manners  described  at  p.  374,  and  can  therefore  easily  be  distinguished 
from  the  true  drug. 

^^^JP^cac"(^nha  of  the  Brazilians.— Sec  »  Attfield  in  Pharm,   Joum.  xL  (IfiffO) 

C.  I? .  F.  von  Martius,  Sjtecimtn  Mat.  Med.         140. 
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RADIX    VALERIANAE, 


Botanical  Origin— FaZariatwi  officinale  L.,  au  herbaceous  peren- 
nial plaat,  growing  throughout  Europe  from  Spain  to  Iceland,  the 
North  Cape  and  the  Crimea,  and  extending  over  Northern  Asia  to  the 
coasts  of  Mancliuria,  The  plant  ia  found  in  plains  and  uplands, 
ascending  even  in  Sweden  to  1200  feet  ahove  the  sea-leveh 

In  England,  valerian  is  cultivated  in  many  villages^  near  Chester- 
field in  Derbyshire,  the  wild  jilant  which  occurs  in  the  neighbour  hood 
not  being  sufficiently  pleutiful  to  supply  the  demand. 

In  Vermont,  New  Hampshire  and  New  York,  as  w^ell  aa  in  Holland, 
the  plant  is  grown  to  some  extent,  but  by  far  the  largest  supply 
would  appear  to  be  grown  in  the  environs  of  the  German  town 
Colleda,  not  far  from  Leipzig. 

Valerian  is  propagated  by  separating  the  3"ouug  plants  which 
are  developed  at  tlie  end  of  runuei-s  emitted  from  the  rootstock. 

The  wild  plant,  according  to  tlie  situation  it  inhaints,  exhibits 
several  divergent  forms.  Among  eight  or  more  varieties  noticed  by 
>otanists,-  we  may  especially  distinguish  «,  major  with  a  compar- 
atively tall  stem  and  all  the  leaves  toothed,  j8.  mirio}'  (V.  angmtifoli-a 
Tausch)  with  entire  or  slightly  dentate  leaves,  and  also  V,  smnbucifolia 
Mikan,  having  only  4  or  5  pairs  of  leaflets. 

History — The  plant  whicli  the  Greeks  and  Romans  called  ^^ov  or 
^_  J*/iii,  and  which  Dioscorides  and  Pliny  describe  as  a  sort  of  wild  nard, 
^M  IE  usually  held  to  be  some  species  of  valerian.* 

^1         The  word  Valeriana  is  not  found  in  the  clajsaical  authors.    We  first 
^P  meet  with  it  in  the  L^th  or  1 0th  century,  at  which  period  and  for  long 
~   afterwards,  it  wa^  used  as  synonymous  with  Fhu  or  Fa. 
I  Thus  in  the  writings  of  Isaac  Judn^us*  occurs  the  following: — **  Fu 

^L  id  €8t  valerkma,  melior  riibea  et  tenuis  et  qiim  veint  de  Arnieniu  et  est 
^B  diversa  in  suet  convpleximie.  .  .  ." 

^B  Constantuxus  Africanus  ^ — **  Fu^  id  est  valerimia,  Naturam  habet 
J        eiciit  spica  nardi.  .  .  ." 

L  The    word    Valeriane  occurs  in  the  I'ecipes  of  the  Anglo-Saxon 

^K  leeches  written  as  early  as  the  lltli  century.*^  Valrtiana,  Avimitilla 
^M  and  Fii  are  used  as  synonymous  in  the  xilpkita,  a  mediiuval  vocabulary 
^M  of  the  school  of  Salernum. 

^"  Saladinus'*  of  Ascoli  directs  {cit*at  A.D.  1450)  the  collection  iii  the 
I        month  of  August  of  **  radices  f it  id  ed  valerianw,'' 


*  Namely  AEhorer,  Woolley  Moor,  Mor- 
ton, ^^trettoo,  Higham,  Shirlaiid,  Pilaiey, 
North  ami  Soath  n  ingfiehl,  mul  Bracken- 
titild.  From  the  produce  of  these  villages, 
one  wboltisale  dealer  in  Chesterfield  ob- 
Uitie^l  in  1872  about  G  tous  (ia,440  lb.)  uf 
roat. 

'  Rogel,  TenUinienFlom  Unnurimitifi^  1862 
iMhn,  de  VAr.adimk  de  iSt.  P^kral/ourfj). 

^  r,  offirinnlU  L.  and  iiiiif  other  sjjGciea 
occur  in  A»ia  Minor  (TchlbatcheO)* 

*  Optra  Onmia^  Lugd*  1515,  csap.  45.— 


It  miiat  be  rciDeiiibcrcd  that  this  is  a  tran- 
slatiun  from  the  Arabic  How  the  wuid  in 
qQestieiD  Btandd  in  the  original  we  have  no 
means  of  knowing* 

®  IM  mjiJtifjHfi  rntdico  coffnitu  ntctHmriiHf 
Basil.  1539.  MS. 

^'  LrecftdoniA^  \Vort<:unninfi  and  Starcr(\/l 
cf  earl  if  EnyUtiul,  uu  (ISOG)  6.  13<», 

'  S.  do  Renzi,  Vollectio  Salerniiana,  iiu 
(1854)271-322. 

^  Cornpoidmm  Aromatarhrunw  Bonon. 
148a 
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Valerian  was  anciently  called  in  English  Setwall,  a  name  properiy 
applied  to  Zedoai*y;  and  the  root  was  so  much  valued  for  its  medidnil 
virtues,  that  as  Gerarde  *  (1567)  remarks,  the  poorer  classes  in  the  north 
of  England  esteemed  "  no  broths^  pottage,  or  phyHccUl  Tneate "  to  be 
worth  anything  without  it.  Its  odour,  now  considered  intolerable,  was 
not  so  regarded  in  the  16th  century,  when  it  was  absolutely  the  custom 
to  lay  the  root  among  clothes  as  a  perfume  ^  in  the  same  way  as  those 
of  Valeriarui  cdtica  L.  and  the  Himalayan  valerians  are  still  osed 
in  the  East. 

Some  of  the  names  applied  to  valerian  in  Northern  and  Central 
Europe  are  remarkable.  Thus  in  Scandinavia  we  find  Velandsrott 
Velamarot,  Vanddrot  (Swedish);  Venddi^d,  Vende^'dd,  Vending^rdd 
(Norwegian) ;  and  Vdaiidsurt  (Danish) — names  all  signifying  Vandels 
root}  Valerian  is  also  called  in  Danish  Danmarka  grces.  Among  the 
German-speaking  population  of  Switzerland,  a  similar  word  to  the  last, 
namely  Tannmark,  is  applied  to  valerian.  The  Deneraarctia  mentioned 
by  St.  Hildegard,*  about  A.D.  1160,  is  the  same.  These  names  seem  to 
point  to  some  connexion  with  Northern  Europe  which  we  are  wholly 
unable  to  explain. 

Pentz,  a  pharmaceutical  assistant  at  Pyrmont^  was  the  firsts  in  1829, 
to  draw  attention  to  the  acid  reaction  of  the  distilled  water  of  valerian. 
Another  German  assistant,  Grote,  at  Verden,  showed  in  1831  that  the 
acidity  was  by  no  means  due  to  acetic  acid,  but  to  a  peculiar  kind  of 
acid.  The  latter  was  identified  in  1843  by  Dumas  with  the  acid  arti- 
ficially obtained  from  amylic  alcohol  and  that  exti'acted  in  1817  by 
Chevreul  from  the  fet  of  dolphins. 

Description — The  valerian  root  of  the  shops  consists  of  an  npright 
rhizome  of  the  thickness  of  the  little  finger,  emitting  a  few  short  hori- 
zontal branches,  besides  numerous  slender  rootleta*  The  rhizome  i« 
naturally  very  short,  and  is  rendered  still  more  so  by  the  pradioe  w 
cutting  it  in  order  to  facilitate  drying.  The  rootlets,  which  are  g«J^ 
raUy  3  to  4  inches  long,  attain  ^V  <>f  ^"^  i^^h  in  diameter,  taperiDg 
and  dividing  into  slender  fibres  towards  their  extremitiea  Thej^ 
shrivelled,  very  brittle,  and,  as  well  as  the  rhizome,  of  a  dull,  earthy 
brown.  When  broken  transversely,  they  display  a  dark  epidOTW8» 
forming  part  of  a  thick  white  bark  which  surrounds  a  slender  woody 
column.  The  interior  of  the  rhizome  is  compact,  firm  and  homji  hot 
when  old  becomes  hollow,  a  portion  of  the  tissue  remaining  howcTcr  in 
the  form  of  transverse  septa. 

The  drug  has  a  peculiar,  somewhat  terebinthinous  and  camphor-like 
odour,  and  a  bitterish,  aromatic  taste.  The  root  when  just  taken  frwn 
the  ground  has  no  distinctive  smell,  but  acquires  its  chanacteristicodoar 
as  it  dries. 

Microscopic  Structure* — In  the  rhizome  as  well  as  in  the  rootlets, 
the  cortical  part  is  separated  from  the  central  column  by  a  dark  camUal 

1  HerhaV,  1636.   1078.  erian  root  are  weU  explained  in  InaA 

*  Turner's  Herball,   part    3  (1568)  76;  Beitra*j  zur  SaiurgesAiekle  der  tiiAtim' 
Langham.  Gard^  of  BeaUh,  1633.  698.  9chm    VaUriana-Arieti,    Halle,    1864,  ^ 

*  H.    JensMn  -  Tnach,   NordUke  Plan-  pages,  4^  4  plates. 

tenavne,  Kjobenha\'n,  1867.  258.  •  The  stractnre  of  the  rhiBomea  uA  root 

*  PhyHca,  Arttent.  1533.  62.  of  the  different  qpeciet  of  TaUriaB  htf  W0 

*  The  morphological  pecoliarities  of  val-        diacuaaed  by  Joannes  Chaini  a  Ini  t^^ 
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zone ;  the  medullary  mys  are  not  distinctly  obvious.    In  old  rootstocks, 
sclerenehymatous  cells  are  met  with  in  the  cortical  tissue. 

The  parenchyme  of  the  drug  is  loa^Jed  with  small  starch  granules, 
brownish  grains  of  tannic  matter  and  drops  of  essential  oil.  Numerous 
oil  ducts  are  met  with  in  the  outer  layer  of  the  tissue. 

Chemical  Composition — Volatile  oi!  is  contained  in  the  dry  root 
Mto  the  extent  of  A  to  2  i>er  cent,  yet  on  an  average  appears  scarcely  to 
Bexcced  i  per  cent.     This  variation  lo  quantity  is  partly  explained  by 
BUic  influence  of  locality,  a  dry,  stony  soil  yielding  a  root  richer  in  oil 
than  one  that  is  moist  and  fertile.     In  the  Letter  the  plant  may  be  dis- 
tinguished as  the  variety  saiubucifolia^  which  has  a  less  vigorous  root, 
devoid  of  runners, 

Schoonbroodt'  has  shown  that  the  most  important  influence  is  the 
^e43ent  condition  of  the  root  He  states  that  if  the  root  is  submitted  to 
liistillation  when  perfectly  fresh,  it  yields  a  neutral  w^ater  and  a  large 
tjuantity  of  essential  oil.  The  latter  has  but  a  very  faint  odour,  but  by 
exposure  to  the  air  it  slowly  acidifies,  especially  if  a  little  alkali  is 
added,  and  acquires  a  strong  smelL  Viflenavic  Acid  which  is  thus 
Formed  amounts  to  6  per  mille  of  the  fresh  root*  The  dried  root  yields 
5i  distillate  of  decided  valerian  odour,  containing  valerianic  acid,  but  in 
proportion  not  exceeding  4  per  mille  of  the  root  calculated  as  fresh. 

The  oil  of  valerian  is  of  a  very  peculiar  yellow^ish  or  brownish,  some- 
times even  almost  a  little  greenish  hue,  and  possessing  the  characteristic 
odour  of  tlie  drug.  We  found  it  to  deviate  the  plane  of  polarization 
from  11°  to  13"  to  the  left  %vljen  examined  by  Wild's  Polaristrobonieter 
in  a  column  of  50  millimetres.     By  submitting  it  to  fractional  distilla- 

Ition  we  noticed"  that  it  affords  a  magnificent  bine  fraction.  A  superb 
violet  or  blue  colour  is  proiluced  if  one  drop  i>f  the  cmde  oil  dissolved 
in  about  20  drops  of  bisulphide  of  carbon  is  mixed  with  1  drop  of  nitric 
acid  1'20  sp.  gr.  Other  colorations  are  produced  if  bromine  or  concen- 
trated sulphuric  acid  are  used;^  even  the  tincture  of  valerian  displays 
I  similar  reactions, 
Bruylants  (1878)  has  isolated  from  oil  of  valerian— 1st,  A  hydro- 
carbon, C^"H.^*,  boiling  at  157*  G,  yielding  a  crystallized  compound  with 
HCl.  2nd.  The  liquid  compound  C^^'WX>,  v/hich  by  means  of  chromic 
acid  aflbrds  common  camphor  and  formic,  acetic  and  valerianic  acids, 
which  are  met  with  in  ol^l  valerian  root,  owing  no  doubt  to  the  slow 

(oxidation  of  the  compound  Cff*0.  3rd.  There  is  also  present  n 
crystallizable  compound  of  the  same  composition,  which  is  prol>ably 
identical  with  the  camphor  of  Dryoljalanops  aromatica  (see  our  article 
on  Camphora).  It  would  appear  that  this  substance  is  of  alcoholic 
nature,  being  combined  in  the  root  with  the  3  organic  acids  mentioned 
under  2nd,  On  distilling,  these  compound  ethers  are  resolved  paiily 
into  the  alcohol  O -11**0  (horneol)  and  tlie  acids.  This  decomposition 
is  fuUy  perfoiToed,  if  the  root  is  macerated  with  alkaline  water,  and 
^then,  on  distilling,  a  slight  excess  of  sulphuric  acid  is  added,     4th.  At 


*ur  les  Valihrian^fjf^  Parii,  1872,  illostrated 
by  H  beautiful  plates. 

^  Jcum,  (k  M6d4mnf.  de  Bru^cdlta^  1867 
aod  1868  :  JahruberkM  of  Wiggera  imd 
HuaemAxiii,  1869.  17.. 


'^  Archiv  dn-  Phnrmacie,  209  (1876). 
'  JahrtJihetkhl  of  WiggersAiid  Uiuemaiir), 
1871.  462. 
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about  300"  a  greenish  portion  is  coming  over,  which  can  be  obtained 
colourless  bj  again  rectifying  it.  This  oil  assumes  intense  colorations 
if  it  is  shaken  witli  concentrated  mineral  acids;  it  becomes  blue  by 
distilling  it  over  potivsh. 

Yalerianie  acid  as  afforded  by  the  root  is  not  agreeing  witli  nonnal 
valerianic  acid.  It  is,  more  exactly,  mivalerianic  aciil,  or  isopropyl* 
acetic  acid:  (CH''*)-CH.CH^COOH,  which  is  produced  by  Valeriana  as 
well  as  by  Archangelica  officinalis  and  Viburnum  Opiilus.  The  same 
acid  also  may  be  obtained  from  the  fat  of  Dolphinus  globiceps. 

After  the  root  has  been  submitted  to  the  distillation  of  the  oil,  there 
is  found  a  strongly  acid  residue  containing  malic  acid,  resin,  and  sugar,^ — 
the  last  capable,  according  to  Schoonbroodt,  of  reducing  cupric  oxide. 

Uses — Valerian  is  employed  as  a  stimulant  and  antispasmodic. 

Substitutes — In  the  London  market  there  has  been  offered  ''Kesso,** 
the  root  tjf  Patrinui  tfcabumicfolia  Link,^  a  Japanese  herb  of  the  order 
Valerianaceie.  This  drug  consists  of  a  very  short  rootstock  giving  off 
a  largo  number  of  rootlets  about  5  inches  long  and  yV  ^f  ^^  ^'^cn  in 
diameter.  By  the  absence  of  a  well-marked  upright  rhizome  in  this 
Japmn'se  Valrriav  it  is  widely  differing  from  our  Valerian,  although 
at  tii'st  sight  it  agrees  to  some  extent  with  it.  As  to  the  odour  and 
taste  we  find  Kesso  almost  identical  witli  true  Valerian. 

The  less  aromatic  and  now  disused  root  of  VafenHva  Phu  U  consists, 
of  a  thicker  rhizome  which  lies  in  the  earth  obliquely  ;  it  is  less  closely 
annulated  and  rooted  at  the  bottom  only*  It  resembles  by  no  means 
true  Valerian, 

COMPOSITE. 

RADIX     I  N  U  L  iE. 

Radix  Enuki',  Radio:  Hclenii;  ElecamjKinc ;^  F.  Rt trine  d'Aur 

G,  AlmihmibTzeL 

Botanical  Origin — Inula  Hehniwni  L.— This  stately  perei 
plant  is  very  widely  distributed,  occuiTing  scattered  throughout 
whole  of  central  and  southern  Europe,  and  extending  eastward  to  the 
Caucasus,  Southern  Siberia  and  the  Himalaya.  It  is  found  here  and 
there  apparently  wild  in  the  south  of  England  and  Ireland,  as  weU  as 
in  Southern  Norway  and  in  Finland  (Schiil)eler)- 

Elecampane  was  fonnerly  cultivated  in  gardens  as  a  medicinal  and 
culitiary  plants  and  in  this  manner  has  wantJered  to  Noi*th  America*  In 
Holland  and  some  parts  of  England  and  Switzerland,  it  is  cultivated  on  a 
somewhat  larger  scale,  most  largely  probably  near  Colleda  (see  p.  377)* 

History^ — The  plant  was  known  to  t!ie  ancient  writei^  on  agri- 
culture and  natural  hLstory»  and  even  the  Roman  pot^ts  wcix*  acquainted 
with  it,  and  mention  Inula  as  affording  a  root  used  hoth  as  a  medicine 
and  a  condiment.  Vegetius  Renatus,  about  the  beginning  of  the  5t 
century,  calls  it  Inula  Campana,  and  St.  Isidore  in  the  beginning  o^ 
the  7th  names  it  as  Inuhty  adding—'*  tjuara  A  law  rustici  vocant"  It 
is  frequently  mentioned  in  the  Anglo-Saxon  writings  on  medicijie  cur- 
rent in  England  prior  to  the  Norman  Conquest;  it  is  also  the  "marchalan  " 

Mccordiji^  to  Holmes, /^A.y.  X,  (18711)2*2. 
'A  coiTuptioii  of  ^nuUi  Ca«i|Ki nn,  the 


latter  w  ord  referring  to  the  growtli  of  th* 
yimat  in  Campania  (Italy). 


RADIX  INUL^. 
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of  the  Welsh  Physicians^  of  the  13  th  century  an  J  waa  genenilly  well 
known  duriDg  the  midiile  ages.  Not  only  was  its  root  mu€h  employed 
BB  a  medicine,  but  it  was  also  candied  and  eaten  as  a  sweetmeat 

Description — For  pharmaceutical  use,  the  root  is  taken  from  plants 
two  or  three  years  old  ;  when  more  advanced,  it  becomes  too  woody* 
The  principle  mass  of  the  rout  is  a  very  thick  short  crown,  dividing 
Vjflow  intr>  several  tleshy  branches  of  which  the  larger  are  an  inch  or 
two  in  diameter,  covered  with  a  pale  yellow  bark,  internally  whitish, 
and  juicy.  The  smaller  roots  are  dried  entire;  the  larger  are  variously 
sliced,  which  occasions  them  to  curl  up  irregularly.  When  dried,  they 
are  of  a  light  grey,  brittle,  horny,  smooth-iractured.  Cut  transvei^aely 
the  young  root  exhibits  an  indistinct  radiate  structure,  with  a  somewhat 
darker  cambial  zone  sepai'ating  the  thick  bark  from  the  woody  nucleus. 
The  pith  is  not  sharply  defined,  and  is  often  porous  ami  hollow,  In  the 
older  roots  the  bark  is  relatively  much  thinner,  and  the  interoai  suVj- 
stanca  is  nearly  uniform.  Elecampane  root  has  a  weak  aromatic  odour 
suggestive  of  orris  and  camphor,  and  a  slightly  bitter,  not  unpleasant, 
aromatic  taste. 

Microscopic  Structure — The  medullary  rays,  both  of  the  woody 
column  and  the  inner  part  of  the  bark  (tiHlophlt£um),  exhibit  large 
taJ-sam-docts.  In  the  fresh  root  they  contain  an  aromatic  liquid,  which 
it  dries  deposits  ciystals  of  helenin,  probably  derived  from  the  essential 
oil  Tlie  parenchymatous  cells  of  the  drug  are  loaded  with  inulin  in 
the  form  of  splinter-like  fragments,  devoid  of  an}^  peculiar  structure. 

Chemical  Composition— It  was  observed  by  Le  Febvre,  as  early 
as  1660,  that  when  the  root  of  elecampane  is  subjected  to  distillation 
with  water  a  cryst4illi2able  substitnce  collects  in  the  head  of  the  receiver 
from  which  it  speedily  pjisscs  on  as  the  operation  proceeds,  Similar 
crystals  may  also  be  observed  after  carefully  heating  a  thin  slice  of  the 
root,  and  are  even  found  a^  a  natural  efflorescence  on  the  suiface  of  root 
that  has  bijen  long  kept  They  can  be  extracted  from  the  ruot  by 
means  of  alcohol  and  precipitated  with  water.  Kallen  {IBZ^i  1H76) 
showed  that  the  crystals  chiefiy  consist  of  the  anhydride,  C^^H^O',  of 
Qlantic  acid,  melting  at  GC  C,  The  anhydride,  which  is  very  little 
aromatic,  can  easily  be  sublimed,  although  it  begias  to  boil  only  at  "275'^, 
yet  not  without  decomposition.  Alantic  anhydride  dissolves  in  caustic 
lye,  but  on  saturating  the  solution  with  an  acid,  alantic  acid,  C^^H^O*, 
separates.     It  is  not  present  in  the  root 

The  anhydride  is  accompanied  by  a  small  quantity  of  Helenin, 
C*H^O,  and  Alanlea/mphor  (i,e.  Elecampane-camphor).  The  crystals 
of  helenin  have  a  slightly  (?)  bitterish  taste,  but  no  odour,  and  raelt  at  110*, 
The  camphor,  occurring  in  but  very  small  amonnt,  has  not  yet  been 
analyzed  ;  it  agrees  probably  with  the  formula  C'H^"0 ;  it  melts  at 
64°  C,  and  in  taste  and  smell  is  suggestive  of  peppermint  It  is  very 
difficult  entirely  to  remove  helenin  from  alantcfimphor,  these  substances 
being  soluble  to  nearl}^  the  same  extent  in  alcohol  or  ether.  By  distil- 
ling^^  the  second  of  them  with  pentasulphide  of  phosphorus,  Ci/mene, 
e^&*,  was  obtained. 

By  distilling  the  root  under  notice  with  water,  the  alantic  anhydride 
ifi  chiefly  obtained,  but  impregnated  with  Alantol,  C^^H^^O  (probably). 

■  Mtfhlygm  Mydd/ai,  p.  GI.  284.  311  (see  AppandixV 
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The  latter  can  be  removed  from  the  crystals  by  pressing  them  between 
folds  of  bibulous  paper.  On  siibmitting  this  again  to  distillation, 
alantol  is  obtained  as  an  aromatic  liquid,  boiling  at  200". 

The  substance  most  abundantly  contained  in  elecampane,  root  is 
Inwlin,  discovered  in  it  by  Valentine  Rose  at  Berlin  in  ISO^-.  It  has  the 
same  composition  as  starch,  C"H*"0'^  but  stands  to  a  certain  extent  in 
opposition  to  that  substance,  vtrhieh  it  replaces  in  the  root-system  of 
Compositm,  In  living  plants,  inulin  is  dissolved  in  the  watery  juice,  and 
on  drying  is  deposited  within  the  cells  in  amorphous  masses,  which  in 
polarized  light  are  inactive,  and  are  not  coloured  by  ii>dine.  There  are 
various  other  chararcters,  by  which  inulin  differs  from  atiirch.  Thus  for 
instance,  inulin  readily  dissolves  in  about  3  parts  of  boiling  water;  the 
solution  is  perfectly  clear  and  fluid,  not  paste-like;  but  on  cooling 
deposits  nearly  all  the  inulin.  The  solution  is  levogyre  and  is  easily 
transformed  into  uncrystallizable  sugar.  With  nitric  acid,  inulin  affords 
no  explosive  compound  as  starch  does. 

Sachs  showed  in  186+  that  by  immemng  the  ixxits  of  eleciimpaue,  or 
Dafdla  variabilis  or  of  many  other  perennial  Cmnpo»itt^,  in  alcohol 
or  glycerin,  inulin  may  be  precipitated  io  a  crystalline  form.  Its 
globular  aggregates  of  needle-shaped  crystals  ('*5phiiM-o-crj^stals'')  then 
exhibit  under  the  polarizing  microscope  a  cross  similar  Uj  that  displayed 
by  starch  grains. 

The  amount  of  inulin  vaines  according  to  the  season,  but  is  most 
abundant  in  the  autumn.  Of  the  various  sources  for  it,  the  richest 
appears  to  be  elecampane.  Dragendorff,  who  has  ma<le  it  the  sul>ject  of 
a  very  exhaustive  treatise,'  obtained  from  the  root  in  October  not  less 
than  44  pur  cent.,  but  in  spring  only  19  per  cent. 

In  the  roots  of  the  ComposittB  inulin  is  accompanied,  according  to 
Popp,'  by  two  closely  allied  substances,  Synantkrose,  (?=H®0"  +  irO, 
and  Inuloid,  OW%f+W0.  Synanthrose  is  soluble  in  dilute  alcohol, 
devoid  of  any  rotatory  power,  and  deliquescent  Inuloid  is  much  more 
readily  soluble  in  water  than  inulin*  Both  these  substances  are  probably 
present  in  elecampane. 

Inulin  is  widely  distributed  in  the  perennial  roots  of  composita?,  and 
has  also  been  met  with  in  the  natural  ordei-s  Campanulaceap,  Ooodenoviea* 
(or  Goodeniacea^),  Lobeliacetu,  Stylidiete,  and  lastly  by  Kraus  (1879)  in 
the  root  o^  lonidium  Ipecacuanha  SL  HUaire,  Violaccie;  the  formerly 
so-called  Ipfmicnanha  alba  lignomi  (see  p.  375,  note  4). 

Uses — Elecampane  is  an  aromatic  tonic,  but  as  a  medicine  is  now 
obsolete.  It  is  chieily  sold  for  veterinary  practice.  In  France  and 
Switzerland  (Neuchatel),  it  is  employed  in  the  distillation  o{  Ab»inihtu 

Substitutes — Dioscorides  in  speaking  of  Costus  root  states  that  it  is 
often  mixed  with  that  of  elecampane  of  Kommagene  (north-western 
Syria).  The  former,  derived  from  Aplofaa^is^  aui^ieidata  DC.  (-^^1.  Lappa 
Decaisne,  A  uckiandia  Costus  Falconer),  is  remarkably  similar  to  elecam- 
pane both  in  external  appeai'ance  and  structure.  Costus  is  an  import&ot 
spice,  incense  and  medicine  in  the  east  from  the  antiquity  down  to 


*  Materialten  zu  etner   Monograpfm   de» 

lnuUn»t  8t.  Petersburg,  1S7Q,  141  pa^;^ — 

LBee  «1k»   PranWg  paper  un  InuUn,  Jia  ab- 

r«ttaot«diu  F/mrm,  Joum,  S«pt  187K  2(J2. 


'  Wiggera  and  HuBemmm,  JaknAtrkki 
fw  187a  G8. 

'  Benthani  and  Hooker  Qnite  tlua  |»laufc 
with  SnuJi^trta, 
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Se^resent  day*/  it  would  be  of  great  interest  to  examine  it  chemically 
with  regai*d  to  elecampane. 


r 


RADIX    PYRETHRI. 

^dlUory  Root,  PeUitory  of  Spain;  F,  PyrWire  salivaire ;  G,  Bertravi- 

Botanical  Origin — Ana£2/^it3  Fyrethrum  DC.  (Antkemis  Pyre- 
thrum  K),  a  low  perennial  plant  with  small,  much  divided  leaves,  and  a 
radiate  flower  resembling  a  large  daisy.  It  is  a  native  of  northern 
Africa,  especially  Algeria,  growing  on  the  liigh  plateaux  that  intervene 
between  the  fertile  coast  regions  and  the  desert. 

History — The  -rrvpSpop  of  Dioscorides  was  an  umbelliferous  plant, 
the  determination  of  which  must  be  left  to  conjecture.  The  pelutory 
t>f  modern  times  was  fumiliar  to  the  Arabian  writers  on  medicine, 
one  of  whom,  Ibn  Bay  tar,  describes  it  very  correctly  from  specimens 
gathered  by  himself  near  the  city  of  Constantine  in  Algeria. 
The  plant,  says  he,  called  by  the  Berbers  sandnHab^  is  found  nowhere 
but  in  Western  Africa,  from  which  region  it  is  ciirried  to  other 
countries.* 

PeUitory  root  is  a  favourite  remedy  in  the  East,  and  has  long  been 
an  article  of  export  by  way  of  Egypt  to  India.  An  Arabic  name  for  it 
is  Adqarqarhd  or  Akulkara^.ti  word  which,  under  slight  variations,  is 
found  in  the  principal  languages  of  India.  In  Germany,  pellitory  was 
known  as  early  as  the  12th  century ;  it  is  named  in  the  oldest  printed 
^orks  on  materia  medica.  In  the  13th  century  "pellitory  of  iSjxiin'' 
(Pelydr  ysbain)  was  a  proved  **  remedy  for  the  toothache  "  with  the 
Welsh  physicians.* 

Description— The  root  as  found  in  the  shops  is  simple,  3  to  4 
inches  long  by  |  to  |  of  an  inch  thick,  cylindrical,  or  tapering,  some- 
times terminated  at  top  by  the  bristly  remains  of  leaves,  and  having 
only  a  few  haii^-like  rootlets.  It  has  a  brown,  rough,  sliriveUed  surface, 
is  compact  and  brittle,  the  fractured  surface  being  radiate  and  destitute 
of  pith.  The  bark,  at  most  t.*.  of  an  inch  thick,  adheres  closely  to  the 
wood,  a  narrow  zone  of  cambium  inten^ening.  Tlie  woody  column  is 
travei-sed  by  large  medullary  rays  in  which,  as  in  the  bark,  numerous 
dark  resin-ducts  are  scattered.  The  root  has  a  slight  aromatic  smell, 
and  a  persistent,  pungent  taste,  exciting  a  singular  tingling  sensation, 
and  a  remai'kable  flow  of  saliva.  The  drug  is  very  liable  to  the  attacks 
of  insects* 

Microscopic  Structure — Tlie  cortical  part  of  this  root  is  remark- 
able on  account  of  its  suberous  layer,  which  is  partly  made  up  of  scleren- 
chyme  (thick-walled  cells).  Balsam-ducts  (oil-cells)  occur  as  well  in  the 
middle  cortical  layer  as  in  the  medullary  rays.  Most  of  the  parenchy- 
matous cells  are  loaded  with  lumps  of  inulin ;  pelHtory  in  fact  is  one  of 
_those  roots  most  abounding  in  that  substance. 

Chemical  Composition^Pellitory  has  been  analysed  by  several 


*  Scm;  Cooke,  Pharm.  Joum.  viii.  (1877) 
riiicki^er,  ibid.   12L 
^^Tstbcimcr'atpanftlation,  iL  (1S42)  170» 
f*rcarcha/  see  Steinacliiieiiler,   in 


Kohlffi'  Archivfiir  Gcachichte  der  Medicin 
(1870)  342. 

*  MtildijQon  Myiitl/ai  (see  Appendix)  184. 
292.  374. 
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chemists,  whose  labours  have  shown  that  its  pungent  taste  is  due  in 
great  paii  to  a  resin,  not  yet  fully  examined.  The  root  also  contains  a 
little  volatile  oil  besides,  .suf^ar,  gum,  and  a  trace  of  tannic  acid.  The 
so-called  Pyrdhrin  is  a  mixed  substance. 

Commerce— The  root  Ls  collected  chiefly  in  Algeria  and  is  exported 
from  Oran  and  to  a  smaller  extent  from  Algiei^.  But  from  the  inibrma- 
tion  we  have  received  frum  Colonel  Playfair,  British  ConsuhOeneral  for 
Algeria,  and  from  Mr.  Wood,  British  Consul  at  Tunis,  it  appears  that 
the  greater  part  is  slii]>ped  from  Tunis  to  Leghorn  and  Egypt.  Mr. 
Wood  was  informed  that  the  drug  is  imported  from  the  frontier  town 
of  Tebesaa  in  Algeria  into  the  regency  of  Tunis,  to  the  extent  of  500 
Cftntars  (50,000  ib.)  per  annum. 

Bombay  imported  in  the  year  1871-72,  740  cwt.  of  this  drug,  of 
which  more  than  half  was  shipped  to  other  ports  of  India.^ 

Uses— Chietly  employed  as  a  sialogogue  fur  the  relief  of  toothache, 
occasionally  in  the  form  of  tincture  aa  a  stimulant  and  rubefacient. 

Substitute^ — ^In  Germany^  Russia  and  Scandinavia,  African  pellitory 
ia  replaced  by  the  root  of  Anacydus  olf7eh}ant7n  Hayne,  an  £mnual 
herb  long  cultivated  in  Prussia  and  Saxony."  Its  root  of  a  light  grey  is 
only  half  as  thick  as  that  of  ^4.  Fyi'dlfrmn,  and  is  always  abundantly 
provided  with  adlierent  remains  of  stalks  and  leaves.  It  is  quite  i 
jjungent  as  that  of  the  perennial  species. 


FLORES    ANTHEMIDIS. 

Chamomile  Flowers;  F.  Fleurs  de  Camomilh  Bo^naine;  G.  Romi^P 

KamiUen, 

Botanical  Origin — Antheinis  nobilts  L.,  tbe  Common  or  Roman 
Cliamomile,  a  small  creeping  perennial  plant,  throwiiig  up  in  the  latter 
part  of  the  summer  solitary  flower-heads. 

It  is  abundant  on  the  commons  in  the  neighbourhood  of  London, 
and  generally  throughout  the  soutb  of  England ;  and  extends  to  Ireland,  ^ 
but  is  not  a  native  of  Scotland,  except  the  islands  of  Bute  and  Cumbrae,  fl 
where  Anthem  is  is  stated  to  gi*ow  wild.    It  is  plentiful  in  the  west  and  ^ 
centre  of  France,  Spain,  Portugab  Italy,  and  Dalmatia;  and  occurs  as  a 
doubtful  native  in  Southern  and  Central  Russia. 

History^The  identiflcatiou  of  the  chamomile  in  the  classical  and 
other  ancient  authors  seems  to  be  impossible,  on  account  of  the  lai^ 
number  of  allied  plants  having  similar  inflorescence. 

The  chamomile  has  been  cidtivated  for  centuries  in  English  gardoii8» 
the  flowers  being  a  common  domestic  medicine.  The  double  \'arie^ 
was  well  known  in  the  Kith  century. 

The  plant  was  introduced,  according  to  Gesner,  into  Germany  from 
Spain  about  the  close  of  the  middle  ages.  Ti-agus  first  deaignated  it 
Chamomiilla  nobilw,^  and  Joachim  Camerarius  (1598),  who  had  ob- 


^  Statement  of  the  Trade  and  2iapignfion 
qf  the  Pt'fskfrtiq/  o/  Btm^lay  in  1871-72, 
pt  ii.  19.  m. 

'  For  further  infomiatJoii  on  the  medi< 
cinftl  aiieciefl  of  A  norytinii,  sec  ft  jjaiper  by 
Dr.  P.  Ascherson  in  Jiovplaitdia,  15  April 
1S58. 

^DeStirpinm  .   ,   .»  1552.  149,— In  Ger- 


many the  epithet  edd  (=  nolfilis)  is  hv- 
quenUy  UBett  in  iK)pul&r  botany  to  desig* 
nate  useful  or  remarkable  j)1nnt«*  Tra^ui 
may  have  been  induced  to  liesiow  it  on  the 
ffpccioB  nnder  not'          ^    -  *     '   iff 

iuperiority  to  M'  ^H© 

so-called  CommQu  l... _.   l_-  '  ^^r- 
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bTved  its  abundance  near  Rome,  gave  it  the  name  oi  Itommi  Chamo- 

Porta,  about  the  year  1004/  states  that  100  pounds  of  Flares 
Jhamcemeli  yielded  2  drachmie  of  a  green  volatile  oi! :  we  suppose  he 
distilled  the  flowei-s  under  notice. 

Production^ — The  camomilo  is  cultivated  at  Mitcham,  near  London, 

the  land  applied  to  this  purpose  heing  in  liS04  about  55  acres,  and  the 

'  peld  reckoned  at  about  4  cwt,  per  acre.     The  Uowers  are  carefully 

athered,  and  di^ed  by  artificial  heat ;  and  fetch  a  high  price  in  the 

ttarket.2 

The  plant  is  grown  on  a  large  scale  at  Kieritzsch,  between  Leipzig 
and  Altenburg,  and  near  Zeiz  and  Borna,  all  in  Saxony;  and  likewise 
to  some  extent  in  Belgium  and  France. 

Description — The  chamomile  flowei*s  found  in  commerce  are  never 
bose  of  the  wild  plant,  but  are  produced  by  a  variety  in  w'hich  the 
tubular  fiorets  have  all,  or  for  the  gi'eater  part  been  converted  into  ligu* 
late  florets.  In  the  flowers  of  some  localities  this  conversion  ha.s  been 
less  complete,  and  such  flowers  having  a  somewhat  yellow  centre,  are 
called  by  druggists  Single  Chamondles ;  while  those  in  which  all  the 
florets  are  ligulate  and  white,  are  known  as  JhuMe  Clun)i07nUes. 

Chamomile  flowers  have  the  general  structure  found  in  the  order 
npositiC,     They  are  ^  to  J  of  an  inch  across,  and  consist  of  a  hemi- 
spherical involucre  about  f  of  an  inch  in  diameter,  composed  of  a  num- 
ber of  nearly  equal  bracts,  sciirioua  at  the  margin.     The  receptacle  is 
sf>lid,  conical,  about  {  of  an  inch  in  height,  beset  with  thin,  concave, 
blunt,  narrow,  chatfy  scales,  from  the  bases  of  whicli  grow  the  numerous 
florets.     In  the  wild  plant,  the  outer  of  these,  to  the  number  of  12  or 
more,  are  white,  narrow,  strap-shaped,  and  slightly  toothed  at  the  apex. 
The  cent  ml  or  disc  florets  are  yellow  and  tubular,  with  a  somewhat 
'  ell-shaped  summit  from  wbich  project  the  two  reflexcd  stigmas.     In 
lie  cultivated  plant,  the  ligulate  florets  predominate,  or  replace  entirely 
the  tubuliir*     The  florets  which  are  wholly  destitute  of  pajipus  are 
reflexed,  so  that  the  capitulum  when  dried  has  the  aspect  of  a  little 
white  balb     Minute  oil-glands  are  sparingly  scattered  over  the  tubular 
[>rtion  of  the  florets  of  either  kind.     The  flo^fvers  of  chamomile,  as  w^ell 
the  green  parts  of  the  plant,  have  a  strong  aroma,  and  a  very  bitter 
ste. 
In  trade,  dried  chamomile  flowers  are  esteemed  in  proportion  as  tliey 
are  of  large  size,  very  double,  and  of  a  good  white — the  last  named 
|uality  being  due  in  great  measure  to  fine   dry  weather  during  the 
>wering  period.     Flowers  that  are  buflf  or  brow^nish,  or  only  partially 
"flouble,  command  a  lower  price. 

Chemical  Composition— Chamomile  flowers  yield  from  06  to  0*8 
per  cent,  of  essential  oiV  which  is  at  first  of  a  pale  blue,  but  becomes 
^^ellowish'brown  in  the  course  of  a  few  months. 

^B     At  Miteham,  oil  of  chamomile  is  usually  distilled  from  the  entire 
^Miant,  after  the  best  flowers  have  been  gathered.     The  oil  has  a  shade 

■  >/] 


>  De  dUtiUationt,  Romti?,  1608.  83. 
*^  About  i£9   per  cwt^»   Foreign  Chmno- 
^Ues  being  worth  from  £3  to  £4. 
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of  green,  to  remove  which  it  is  exposed  to  Bui^light;  it  thus  act|uires  ^! 
lirowiiish-jellow  colour,  at  the  same  time  throwing  clown  a  considerabU 
deposit. 

The  investigations  of  several  chemists,  performed  in  1878-79  L 
Fittig  8  laboratory,  have  shown  the  oil  to  contain  the  following  cor^^^^" 
stituents: — -At  14?7-14<8'' C,  isubuti/Uc  ethet'S  and  hydrocarbons  ai^*^' 
distilling,  at  177"  anfjelkale  of  isoljutyf,  at  200°-201''  angellcate  ^ 
isamyl,  at  20C-205*  tiglinate  oi  isamyl  (both  these  compound  ether  ^^^ 
answering  to  the  formula  C*ff(XOC'^H*^).  In  the  residual  jx>rticr:^^ 
hexylic  alcohol,  (Tff''OH,  and  au  alcohol  of  the  formula  C'H^^O,  are  m^  -^ 
with,  both  ]irobably  occurring  in  the  form  of  compound  ethers.  63^  d*-  ^i 
composing  the  angelicatea  and  the  tiglinate  above  named  with  putas"^  k 
angelic  acid,  C^H'^0^  and  tiglinic  (or  methylcrotonic)  acid,  isomeric  to  tt 
former,  are  obtained  to  the  extent  of  about  30  or  more  per  cent  of 
crude  oil.  In  the  oil  examined  by  Fittig,  angelic  acid  was  pi^vailio^ 
from  another  specimen  E.  Schmidt  (1879)  obtained  but  very  litU 
of  it,  tiglinic  acid  was  by  far  prevailing  (see  also  article  Oleom 
Crotonis). 

We  have  performed  some  experiments  in  order  to  isolate  the  bittff 
prlneijTle,  but  have  not  succeeded  in  obtaining  it  in  a  satisfactory  state 
of  purity  ;  it  forms  a  brown  extract,  apparently  a  gUicoside.  We  cao 
also  confirm  the  statement  that  no  alkaloid  is  present. 

Uses — An  infusion  or  an  extract  uf  chamomile  is  often  used  as  a 
bitter  stomachic  and  tonic. 

Adulteration  and  Substitution— The  flower-heads  of  M<ttriCfiria\ 
Ckarturffilila  L.,  designatctl  in  U(^rmany  (fonimoH  Cliamomile^  (gemeine] 
Kanidlen),  are  sometimes  asked  for  in  this  country.    In  aspect  as  well 
as  in  odour,  they  are  very  different  from  the  chamomiles  of  English ' 
phurmacy;   they  are  <joito  single,  not  bitter,  and  have  the  receptacle 
devoid  of  scales  and  hollow. 

A  cultivated  variety  of  Chvysmiihfimwm  PartJievmni  Pern.,  or^ 
Ft5verfew,  with  the  florets  all  ligolate,  ami  some  scaler  on  the  receptacle 
(not  having  the  receptacle  nakeii,  as  in  the  wild  form),  common  in, 
gardens/  has  flower-heads  exceedingly  like  double  chamomiles*  Buij 
they  may  be  distinguished  from  the  latter  by  their  canvex  or  ?imrfy| 
Jlai  rece]»taclc,  with  the  scales  lanceolate  and  acute,  and  less  membraji* 
ous. 

The  chamomiles  of  the  Indian  liazaars  which  are  brought  from] 
Fei-sia  and  known  as  Bdhuvah,  are  (as  we  infer  from  the  statement  of  j 
Royle)  the  flowers  of  M<drieariii  siiaveol^n^i  L,»  a  slender  form  of  M*\ 
CfutrnorfiUla,  growing  in  Southern  Russia,  Persia,  Southern  Siberia,  also] 
in  North  America. 

The  fresh  wild  plant  of  Anthemis  nobilis  L.,  pulled  up  from  ih^ 
ground,  is  sold  in  London  for  making  extract,  a  proceeding  highly  re-^ 
prehensible  supposing  the  extract  to  be  sold  for  medicinal  use. 


'  T^  not  this  plant  the  Anfhrmis  F  parthf- 
niouie*  Bemh.,  of  which  E>e  CiinfioUc  ahjb 
{Prad.  vL  7) — **.  .  .  similliitia  jl/t/^  Par- 
theniOf  Bed  paleis  inter  Eoroi  iuetructo^  Feri' 


scTni)or  plcnn  in  harti^i  occiimt,  el  forte  tdeo  • 

paleer*  reccptacnli  ox  luxunanteitattL  ortetii 
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flenses  Cince,  Smim  Cince,^  Scmeii  Santonica^,  Smwn  Zedoarm,  Semen 
Contra,  Semeii  Sanctum ;  Woimiseed ;  F.  Senfien-co^itra,  Setneiieine, 
Barbothie  ;  G.  Wun^isamen,  ZUiversamen. 

Botanical  Origin — Artemimi  maritimn,  van  a,  Steckmanniana 

Jcsscr-  (A,  Lercheana  KareL  et  Kiril,  in  Herbb.  Kew,  et  Mus.  Brii ; 

mariiima  var.  a.  paum flora  Weber,  quoad  Ledebour,  Fhr.  Ross,  ii, 

Arteviism  of  the  section  Se^^iphidruin  assume  great  diversity  of 
form:'  they  have  been  the  object  of  attentive  study  on  the  part  of  the 
"Russian  botanists   Eesser    (1834?-35)  and   Ledebour    (184'4!-4t3),  whose 
esearehes  have  resulted  in  the  union  of  many  supposed  species,  under 
the  head  of  the  Linnjean   Arte^iisia  marithna.     This  plant  has   an 
extremely  wide   distribution  in  the  northern  hemisphere  of  tbe  old 
7orld,  occurring  mostly  in  saltish  soils.     It  is  found  in  the  salt  marshes 
~  the  British  Islands,  on  the  coasts  of  tlic  Baltic^  of  France  and  the 
lediterranean,  and  on  saUne  soils  in  Hungary"  and  Podolia ;  thence  it 
Ktends  eastward,  covering  immense  tracts   in   Southern   Russia,  the 
ions  of  the  Caspian,  and  Centra!  Siberia,  to  Chinese  Mongolia, 
The  particular  variety  which  furnishes  at  least  the  chief  part  of  the 
drug,  is  a  low,  Rhrubby,  aromatic  plant,  distinguished  by  its  very  small, 

I  erect,  ovoid  flowerheads,  having  oblong,  obtuse,  involucral  scales,  the 
Interior  scales  being  scarious.  The  stem  in  its  upper  half  is  a  fastigiate, 
biyrsoid  panicle,  cruwued  with  flowerheads.  The  localities  for  the  plant 
pe  the  neighbourhood  of  the  Don,  the  regions  of  the  lower  Volga  near 
Barepta  and  Zaritzyn,  and  the  Kirghiz  desei^s. 

The  drug,  which  coosists  of  the  minute,  unopened  flowerheads,  is 

collected  in  large  qoantities,  as  we  are  informed  by  Bjurklund  (18G7),  on 

I      the  vast  plains  or  steppes  of  the  Kirghiz,  in  the  northern  part  of  Tur- 

^fkestan.     It  was  formerly  gathei'ed  about  Sarepta,  a  German  colony  in 

pShe  Government  of  Saratov,  but  from  direct  information  we  have  (1872) 

received,  it  appears  to  be  obUiined  there  no  longer. 

The  em])orium  for  worm-seed  is  the  great  fair  of  Nishnei*Novgorod 
(July  15th  to  Aug.  27th),  whence  the  drug  is  conveyed  to  Moscow,  St. 
Petersburg,  and  Western  Europe. 

Wormseed  is  found  in  the  Indian  bazaars.     A  specimen  received  by 
us  from  Bombay  does  not  materially  dilter  in  form  from  the  Russian 
rug,  but  is  slightly  shaggy  and  mixed  with  tomentose  stalks.     It  is 
h-obably  brought  from  Afghanistan  and  CabuL* 

Wilkomm*    has    described,    as     mother-plant    of    wormseed ,    an 


^  From  the  Italian  nemt^nzhiOy  the  dimitxu- 
ve  ttt  nemrma  (aee<l). 
»  W    s    Vi.-^^,-r  in  tulkthi  de  lu  Soc,  imp. 
A  <h  Mwicou,  \\l  (1834)  3L— 

ijt*  plant  is  question  labclltil 
6t*r'8  Lifcud writing  with  a  memoran- 
^^Jthat  it  ifl  collc'cteil  for  medicinal  »se, 
ti  1^  the  Herljanum  of  tJie  Royal  GuiiicDBi 
Kcw.  It  completely  agrees  with  tbe  iS^- 
mm  Ci/ift  of  KuMian  and  Gei-DKin  com- 
merce.    This  remark   aIbo  applies    to  a 


specimen  of  A.  Lfrdicuna  KarcL  et  KiriL 
in  the  some  hrrVuiritim. 

**'8i  ulia^  Artemiaia^  mult  urn  variant, 
8enphitlia  i  neons  tan  tiil  fomiarum  oumes 
»upurant.  .  .  ," — BesBer, 

^ArteiiiiMia  No.  3201,  Herl).  Cnflith. 
Afghjiniataii,  in  the  Kpw  Herbarium  baH 
CApituIt'S  precisely  agreeiog  with  this  Bom- 
bay drug. 

^BoLZeitung,l^Uirz}BT2,  130;  Phirrii. 
Jmm,  23  March  1872.  772  (abatnict). 
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Artemisiu  which  he  calls  A.  Cma.     It  was  obtained  in  Turkestan 
Prof  Petzholdt,  who  received  it  from  the  poople  gathering  the  drug.. 
The   specimen  kindly  communicated   to  us  by  Prof.  Willkomm  has 
flowerheads  which  do  not  entirely  resemble  the  wormseed  of  trade,  in 
that  they  have   fewer  scales,  but  their  number  may  be  somewhat 
varying. 

History — Several  species  of  Absinif dam  are  mentioned  byBiosco- 
rides.  one  of  which  called  'A\fra9tov  BaXda-enov  or  HApupov,  having  very 
small  seeds  (capitules),  and  growing  in  Cappadocia,  he  states  to  be  taken 
in  honey  as  a  remedy  for  a^jcarides  and  lumbrici :  one  can  hardly  doubt 
but  that  this  is  the  modern  wormseeA  Another  species  is  described 
by  the  same  author  as  being  called  ^ayronovi  from  its  growing  in  the 
country  of  the  Santones  in  Gaul  (the  modern  Saintonge) ;  he  asserts  it 
to  resemble  aipttfyop  in  its  properties. 

In  an  epistle  on  intestinal  worms  attributed  to  Alexander  Tralli* 
anua,^  who  practised  medicine  with  great  success  at  Rome  in  the  6th 
century,  the  use  is  recommended  of  a  decoction  o{ AbifinfkiumiTiurin'um 
{OaXaora-ia  ai/riV0jy)  as  a  cure  for  ascarides  and  round  worms. 

Semen  sc/nctuin  vel  Alexandrimim  is  mentioned  as  a  vermifuge  for 
cliiltken  by  Siiladinus  alwut  A.D.  1450,  and  by  Ruellius,  Dodona?us,  thi 
Bauhins,  and  other  naturalists  of  the  lijth  century.     Tragus-  mentio 
that  it  is  imported  by  way  of  Genoa     Its  ancient  reputation  has 
fully  maintained  in  modern  times,  and  in  the  form  partly  otSarUoni 
the  drug  is  still  extensively  employed. 

Description— Good  samples  of  the  drug  consist  almost  exclusivel 
of  entire,  unopened  ilowerheads  or  capitulea,  which  are  so  minut-e  thii 
it  requires  about  90  to  make  up  the  weight  of  one  grain.     In  sampli 
less  pure,  there  is  an  admixture  of  stalks,  and  portions  of  a  small  pinnae 
leaf.     The  flowerheads  are  of  an  elliptic  or  oblong  form,  about  ^  of 
inch  long,  greenish  yellow  when  new,  brown  if  long  kept ;  they 
singly,  less  frequently  in  i»airs,  on  short  stalks,  and  are  formed  of 
18  oblong,  obtu.se,  concave  scaleSi  closely  imbricated.    This  involucre 
much  narrowed  at  the  base  in  consequence  of  the  lowermost  scales 
being  considerably  shorter  than  the  rest.     The  capitule  is  sometimes 
associated  with  a  few  of  the  upper  leaves  of  the  stem,  which  arc  shoi 
narrow,  and  simple.     Notwithstanding  its  compactness,  the  capitule 
somewhat  ridged  and  angular/  from  the  involuclar  scales  haviDg 
strong,  central  ner\^e  or  keel     Tlie  middle  portion  of  each   scale 
covered  with  minute,  yellow,  sessile  glands,  which  are  wanting  on  the 
transparent  scarious  edge.     The  latter  is  marked  with  extremely 
striffi  and  is  quite  glabrous ;  in  the  young  state  the  keel  bears  a  fe^ 
woolly  colourless  hairs,  but  at  maturity  the  whole  flowerhead  is  shin 
and  nearly  glabrous.*     The  florets  number  from  3  to  5  ;  they  have  ( 
tbe  bud)  an  ovoid  corolla,  glandular  in  its  lower  portion,  a  little  longer 
than  the  ovary,  which  is  destitude  of  pappus. 


les 

I 


'GoniamGd  in  a  work  by  Hieronymus 
Mercurialia,  entitled  VarUmtm  Lecdomim 
liltri  quatuor,  Vtiiet  1570;  also  in  Ptiach- 
mann's  edition  of  -4  toiWfr(8oe  Appendix), 
i.  238.  240. 

=  In  Bninfelj(i>*  rrra  hcrbammcognUhMf), 
Argentorftti,  1531.  \9i\, 

^  Macomtion  in  water,  which  re«tore8  the 


natund  shape  of  the  flowerbeftda,  ahowa 
that  this  fiUmnkcn,   angular  form  ia 
found  in  the  growing  pl^t* 

'  Y(}t  too  much  stress  moat  not  bo  laid 
this  character,  for  aa   Boaaer  remarka 
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Wormseed  when  rubbed  in  the  hand  exhales  a  powerful  and  agree- 
able odour,  reaembUng  cajuput  oil  and  camphor:  it  has  a  bitter 
aromatic  taste. 

Chemical  Composition — Wormseed  yields  from  1  to  2  per  cent 
of  essential  oil,  having  its  characteriBtic  smell  and  Liste.  The  oil  is 
^Ulightlj  levogyrate  and  chieHy  consiata  of  the  liquid  C*'H^*0,  accom- 
^^mnied  by  a  small  amount  of  hydrocarbon.  The  former  has  the  odour 
of  the  drug,  yet  rather  more  agreeable ;  sp.  gr.  00 13  at  20 "  C.  It  boils 
without  decomposition  at  173 "-IT^",  but  in  presence  of  P^O"^  or  P*S* 
abundantly  yields  cymol  (see  p.  333).  The  latter  had  already  been 
observed  by  Volckel  (1854)  under  the  name  of  cinme  or  ci/nene,  yet  he 
aasigped  to  it  the  formula  C^'^K^ ;  HLrzel  (1854)  called  it  cinjebene. 

The  water  which  <lis tills  over  carries  with  it  volatile  acids  of  the 
fatty  series,  also  auijelic  acid  (see  pji.  313,  38G). 

KThe  substance  to  which  the  remarkable  action  of  wormseed  on  the 
iiman  body^  is  due  is  Sanfmiln,  C"*H'\)l  It  was  discovered  in  1830 
by  Kaiiler,  an  apothecary  of  Diisseldorf,  who  gave  a  very  brief  notice 
of  it  in  the  Archiv  der  Phannacie  of  Brandes  (xxxiv.  318).     Immed- 

I lately  oftei-wards  Augustus  Alms,  a  druggist's  assistant  at  Penzlin  in 
&e  grand  duchy  of  Mecklenburg-Schwerin,  knowing  nothing  of 
Kahler^s  discovery,  obtained  the  same  substance  and  named  it  Santonin. 
pLlms  recommended  it  to  the  medical  profession,  pointing  out  that  it  is 
the  anthelminthic  principle  of  wormseed.-  Santonin  constitutes  from  1| 
to  2  per  cent,  of  the  drug,  but  appears  to  diminish  in  quantity  very 
^Considerably  as  the  flowcra  open.  It  is  easily  extracted  by  milk  of 
^Bime,  for,  though  not  an  acid  and  but  sparingly  soluble  in  water  even 
^at  a  boiling  heat,  it  is  capable  of  combining  with  bases.  With  lime  it 
forms  then  santoninate  of  calcium,  which  is  readily  soluble  in  water. 
On  addition  of  hydrochloric  acid,  santoninic  acid»  C^'H^O*,  separates,  but 
parts  with  OH^  santonin  being  thus  immediately  reproduced.  Similar 
tacts  have  been  recorded  with  regard  to  alantic  acid  (see  p.  381 }. 

Santonin  forms  crystals  of  the  orthorhombic  system*  melting  at  170°, 

which  are  inodorous,  but  ha%^e  a  bitter  taste,  especially  when  dissolved 

in  chloroform  or  alcohol.^      They  are  colourless,  but  when    exposed 

^^o   daylight,   or  to   the   blue   or   violet  rays,   but   not  to  the  other 

^■polours  of  the  apectruro,  they  assume  a  yellow  hue,  and  split  into 

^Trregtilar  fragments.      This   change,   which  takes   place   even   under 

water,    alcohol    or    ether,    is    not    accompanied     by    any    chemical 

Iteration.      This    behaviour    of   santonin    when    exposed    to    light, 

aemblea    that   of  erji.hi*ocenttiurin,   C^H'^O*.      The  latter  has  been 

led  by  means  of  ether,  from  the  alcoholic  extract  of  Erytkraxt 

hiawrium,    and   of  some  other  Gmittanacca\      Mehu    (1S66)    has 

lown  that  the  colourless  crj^stals  of  that  substance   when   exposed 

sunlight,  assume  a  brilliant  red   colour,   vAihoui   undergoing   any 

leinical  alteration.     The  colourless  solutions  of  this  body  in  chloro- 


^  A»  the  afiecied  viBioo,  bo  itat  objects 
r  M  if  teen  througb  a  yellow  mediuiii. 
_  ■  effecta  are  nscorSed  by  Stills  { Thaa- 

petUics  and  Afat.  Med^  ii.  641). 

'  The  paper  of  Alms  being  contamed  in 
the  very  same  pencKlical  (p.  31  d)  as  that  of 
Kahler  (and  nirthcr  in  vol.  xxxix.   100), 


afibrdfl  additional  evidence   of    the   inde- 
pendence o(  the  diecovery. 

=*  Its  i-eady  solubility  in  3  or  4  pftrts  of 
chloroform  renders  its  estimatiou  easy 
when  mixed  ^^ith  atigar^  as  in  a  santonin 
luzeiige. 
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form  or  alcohol  yield  the  original  substance.  Tet  as  to  santonm, 
Sestini  and  Cannizzaro  (1876)  have  shown,  that  its  dilate  alcohdic 
solution,  on  long  exposure  to  sunlight,  affords  a  compound  ether  of 
photosantonic  acid,  namely  e»ff»OXC?H»)'. 

Wormseed  contains,  in  addition  to  the  above  described  bodies^ 
resin,  sugar,  waxy  fat,  salts  of  calcium  and  potassium,  and  malic 
acid ;  when  carefully  selected  and  dried,  it  yielded  us  6*5  per  cent 
of  ash,  rich  in  silica. 

Commerce — Ludwig  of  St.  Petersburg  has  stated  that  the  imports 
of  wormseed  into  that  city  were  about  as  foUows: — In  1862,  74O0 
cwt.;  in  1863,  10,500  cwt.;  in  1864,  11,400  cwt.  The  drug  Was  brought 
from  the  Kirghiz  steppes  by  Semipalatinsk  and  by  Orenburg. 

Uses — The  drug  is  employed  exclusively  for  its  anthelmintbic  pro- 
perties, partly  in  the  form  of  santonin.  It  proves  of  special  efficacy  for 
the  dislodgement  of  A  scaria  lumbricoidea. 


RADIX    ARNICA. 

Bhizoma  Amicoe,  Arnica  Boot;  F.  Racine  (T Arnica;  Q.  AmicawurzfL 

Botanical  Origin — Arnica  montana  L.,  a  perennial  plant  growing 
in  meadows  throughout  the  northern  and  central  regions  of  the 
northern  hemisphere,  but  not  reaching  the  British  Islands.  In  western 
and  central  Europe  it  is  an  inhabitant  of  the  mountains,  but  in  coMer 
countries  it  grows  in  the  plains. 

In  high  latitudes,  as  in  Arctic  Asia  and  America,  a  peculiar  form  of 
the  plant  distinguished  by  narrow,  almost  linear  leaves  has  been  named 
A,  angitstifolia  Vahl;  but  numerous  transitional  forms  prove  its 
identity  with  the  ordinary  A.  montana  of  Europe. 

History — The  older  botanists  as  Matthiolus,  Gesner,  Oamerarios, 
Tabernsemontanus,  and  Gusius  were  acquainted  with  Arnica  and  had 
some  knowledge  of  its  medicinal  powers,  which  appear  to  have  been 
expressly  recommended,  towards  the  end  of  the  16th  century,  by  Frani 
Joel,  professor  of  Greifswald,  Germany.*  All  parts  of  the  plant  w«w 
no  doubt  popular  remedies  in  Germany  at  an  early  period,  but  Arnica 
was  only  introduced  into  regular  medicine  on  the  recommendation  of 
Johann  Michael  Fehr  of  Schweinfurt  and  of  several  other  phyudans.' 
But  for  enthusiastic  laudation  of  the  new  remedy,  all  these  writers  &D 
far  short  of  Collin  of  Vienna,  who  imagined  that  in  Arnica  he  had 
found  a  European  plant  possessing  all  the  virtues  of  Peruvian  BariL* 
In  his  hands  fevers  and  agues  gave  way  under  its  use,  and  more  than 
1000  patients  in  the  Pazman  Hospital  were  alleged  to  have  be^  cured 
of  intermittents  by  an  electuary  of  the  flowers,  between  1771  and  1774' 
Such  happy  results  were  not  obtained  by  other  physicians. 

Arnica  (ho^ba,  flos,  radix)  had  a  place  in  the  London  Phannacopoeia 

*  Sprengol,  OesdUchte  der  Arzneykunde,  >  Heinrioh    Joseph    Oblliii,    H^tkHfl^ 

iv.  (1S27)  546.  da  Wolverky,  BraUn,   1777  (tniMliliai|: 


*  Fehr,   De    Arnica  lapaorum  panacea^  also  Armca^   in  ftbribuB   ti  aMU   - 

in  EphemerUi.  not.  cur,  Dec.  1,  (1678.  1679)  puiridis   Wres,— in    the    Anmi   Mtdki  d 

No.  2.  u.  22  ("usus  est  in  radice,/oiiis  et  St^rck  and  Collin,  ed.  nor., 

noribua%-G.  A.  de  la  Marche,  DisscHatio,  (1779)  13a 
Hale  Magdeburg,  1744. 
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ot  1788,  but  it  soon  fell  out  of  notice,  so  that  Woodvillo  writing  in 
1790,  remnrks  that  he  had  been  unable  to  procure  the  plant  from  any 
of  the  London  druggists.  Of  kite  yeai-s  it  has  gained  some  popular 
notoriety  as  an  application  in  the  form  of  tincture,  for  preventing 
the  blackness  of  bruises,  but  in  England  it  is  rarely  prescribed 
internally. 

Description — The  arnic  root  of  phai^maey  consists  of  a  slender, 
contorted,  dark-brown  rootstock,  an  inch  or  two  long,  emitting  from  its 
under  side  an  abundance  of  wiry  simple  roots,  3,  4  or  more  inches  in 
length ;  it  usually^  beai*s  the  remains  of  the  rosette  of  characteristic, 
ovate,  coriaceous  leaves,  which  are  3-  to  5-iiervcd,  ciliated  at  the  margin, 
and  slightly  pubescent  on  their  upper  surface.  It  has  a  faintly 
aromatic,  herby  smell,  and  a  rather  acrid  taste. 

Microscopic  Structure — On  a  transverse  section,  the  rootstock 
exhibits  a  large  pith  surrounded  by  a  strong  woody  ring.  In  the 
innermost  part  of  the  cortical  layer»  large  oil-ducts  are  found  coixe* 
spending  to  the  fibro-vascular  bundles.  Neither  starch  granules,  iuulin, 
or  oxalate  of  calcium  are  visible  in  the  tissue.  The  rootlets  are  of  a 
different  structural  character,  but  also  contain  oil-ducts. 

Chemical  Composition — Several  chemists  have  occupied  them- 
selves in  endeavouring  to  isolate  the  active  principle  of  arnica. 
Bastick  described  (1 85 1)  a  substance  which  he  obtained  in  minute 
quantity  from  the  flowers  and  named  Arnlchte,  He  states  it  to  possess 
alkaline  properties,  to  be  non-volatile,  slightly  solultle  in  water,  more  so 
in  alcohol  or  etlier ;  when  neutralized  with  hydi'ochloric  acid,  it  fonns 
a  crystalline  salt. 

The  Aniicin  extracted  by  Walz  (1861)  both  from  the  root  and  flowers 
of  arnica  is  a  different  substance ;  it  is  an  amorj>hous  yellow  mass  of 
acrid  taste,  slightly  soluble  in  water,  freely  in  alcuhol  or  ether,  and  dis- 
solving also  iu  alkaline  solutions.  It  is  precipi table  from  its  alcoholic 
solution  by  tannic  acid  or  by  water,  Walz  assigns  to  aruicin  the  for- 
mula C^H^O* ;  other  chemists  that  of  C'-H'^O'.  Aruicin  has  not  yet 
been  proved  a  glucosidCj  although  it  is  decomposed  by  dilute  acids. 

Sigel  (1873)  obtained  from  dried  arnica  root  about  h  pL*r  cent,  of 
essential  oil,  and  1  per  cent  from  the  fresh ;  the  oil  of  the  latter  had  a 
sp.  gr.  of  0*909  at  18"  C.  The  oil  was  found  to  be  a  mixture  of  various 
bodies,   the  principle  being   divuthylic   etkei'  of  thi/mohf/droqulnone 

Qiagia  J  ^pTja,  boiling  at  about  235°.     The  water  from  which  the  oil 

separates  contains  isohufyric  acid,  probably  also  a  little  migdic  and 
fonnic  acid ;  but  neither  capronic  nur  caprylic  acid,  which  had  been 
pointed  out  by  Walz. 

Axnica  root  contains  innlin^  which  Drageudorff  extracted  from  it  to 
the  extent  of  about  10  per  cent. 

Uses — Arnica  is  used  chiefly  in  the  form  of  tincture  as  a  popular 
application  to  bruises  and  chilblains  ;  internally  it  is  occasionally  pre- 
scribed as  a  stimulant  and  diaphoretic. 

Adulteration — Arnica  root  has  been  met  with^  adulterated  with 
^the  root  of  Geami  urhmium  L.,  a  common  herbaceous  plant  of  the  order 

^  Hdliiiei  in  Pharm.  Joum,,  April  11,  1874.  SIO. 
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Rosojcem,  The  latter  m  thicker  than  the  rhizome  of  araica,  being  ^^ 
-j*u^  of  an  iocli  in  diameter;  it  is  a  true  root,  famished  on  all  sides  with 
rootlets,  and  has  an  (tstringent  taste.  The  leaves  of  Gewni  are  pianate 
and  quite  unlike  thoae'of  arnica. 


FLORES   ARNICi©. 

Botanical  Origin^ — See  preceding  article. 

History--The  flowei^  probably  in  the  first  line  attracted  the  atten- 
tion of  popular  medicine  in  Germany,  as  we  pointed  out,  page  390. 

Description— J.r7iica  Tnontann  producea  large,  handsome,  orange- 
yellow  flowers,  solitary  at  the  summit  of  the  stem  or  branches.  The 
involucrai  scales  of  the  capitulum  (20  to  24)  are  of  equal  length,  bufc 
nve  imbricated,  forming  a  double  row.  They  are  very  hairy,  the  shorter 
hail's  being  tipped  with  viscid  glands.  The  receptacle  is  chaflfy,  J  of  »Ji 
inch  in  diameter,  with  about  20  ligulate  florets,  and  of  tubular  a  much 
larger  number.  Tlie  ligulate  florets,  an  inch  in  length,  are  oblong* 
toothed  at  the  apex,  and  traversed  by  about  10  parallel  veins.  Th^  i 
achenes  are  l>rown  and  hairy,  crowned  by  pappus  consisting  of  asingl<^' 
row  of  whitisli  Ijarbcd  hairs. 

The  receptacle  is  usually  inhabited  by  a  fly,  Tt^peta  arnicivo)\^^ 
Low  ^ ;  the  Pharmacopoeia  GeiTiiania  (1872)  therefore  ordered  the  floret^^ 
to  be  deprived  of  the  involucre  and  receptacle — "  flosculi  a  peranthodio 
liherati.''      From  a  chemical  point  of  view  the  usefulness  of  this  direc- 
tion may  be  doubted. 

Arnica  flowei's  have  a  weak,  not  unpleasant  odour  ;  they  were  for- 
merly used  in  making  the  tincture,  but  as  the  British  Pharmacopoeia 
now  directs  that  preparation  to  be  made  with  the  root,  they  have  almost 
gone  out  of  use  in  Great  Britain. 

Chemical  Coniposition — The  flowers  appear  to  be  rather  richer  ] 
in  arnicin  than  the  root,  and  are  said  to  be  equal  if  not  superior  to  it 
in  medicinal  powers ;  yet  the  essential  oil  they  contain  is  not  the  same,.] 
It  is  obtainetl  in  but  extremely  small  amount  and  has  a  greenish  orj 
blue  coloration,     Hesse  (18G4)  has  proved  that  the  flowers  are  devoid 
of  a  peculiar  volatile  alkaloid  which  had  been  supposed  to  be  preeent 
in  them. 


io^ 


RADIX   TARAXACI. 

Dandelion  Root,  Taraxacum  Root ;  F.  Pisse'tilit ;  0*  Lowenzahnt 

Botanical  Origin — Taraxitcitm  o£ici7mle  Wiggers  (71  Dens-i 
Desf.,  Leotitodon  Taraxacum.  L.),  a  plant  of  the  northern  hemisphera*' 
found  over  the  whole  of  Europe,  Central  and  Northeni  Asia,  and  North  1 
America,  extending  to  the  Arctic  regions.  It  varies  under  a  consider- 1 
able  number  of  forms,  several  of  which  have  been  regarded  as  distinct | 
species.     In  man}*  districts  it  is  a  troublesome  weed. 

History — Though  the  common  Dandelion  is  a  plant  which  mustj 
have  been  well  known  Uj  the  ancients,  no  indubitable  referenoe  to  it 
can  be  traced  in  the  classical  authors  of  Greece  and  Ital}^ ;  it  is  thought 

*  Figured  m  N^^ea  voti  Eaenbcck's  PiaiUce  mtdidtuiks,  DossoldorC,  iL  (1833)  J 


I  fol.  39.         I 
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tnat  aOik'tj  of  Theophrast  and  others  means  it.  The  word  Taraxacum 
is  however  usually  regarded  as  of  Greek  origin ;  *  we  have  first  met 
with  as  Taralhshcigiin  in  the  works  of  the  Arabian  physicians,  who 
speak  of  it  as  a  sort  of  Wild  Endive.  It  is  thus  mentioned  by  Ehazes 
in  the  10  th,  and  by  Avicenna  in  the  11th  century. 

The  name  Dens  Le<yn(8,  an  equivalent  of  which  \b  found  in  nearly  all 
the  languages  of  Europe,  ia  stated  in  the  herbal  of  Johann  von  Cube  - 
to  have  been  bestowed  on  this  plaut  by  one  Wilhelni,  a  surgeon,  who 
held  it  in  great  esteem  ;  but  of  this  personage  and  of  the  period  during 
which  he  lived  we  have  sought  information  in  vain,  and  we  may  re- 
member that  Dens  Leonis  {**  Dant  y  Uew")  is  already  met  with  in  the 
""^elsh  medicine  of  the  13th  century.^ 

Dandelion  was  also  mnch  valued  as  medicine  in  the  time  of  Genirde 
,nd  Parkinson,  and  is  still  extensively  employecL 

Collection— In  England,  taraxacum  root  is  considered  to  be  in  per- 
fection for  extract  in  the  month  of  November,  the  juice  at  that  period 
affording  an  ampler  and  better  product  than  at  any  other.  Bentley 
contends  that  it  is  more  bitter  in  March,  and  most  of  all  in  July,  and 
that  at  the  former  period  at  least  it  should  be  prefeiTcd. 

Description — ^The  root  is  perennial,  and  tapering*  simple,  or  slightly 
branched,  attaining  in  a  good  soil  a  length  of  a  foot  or  more,  and  half 
an  inch  to  an  inch  in  diameter.  Old  roots  divide  at  the  crown  into 
several  heads.  The  root  is  fleshy  and  brittle ;  externally  of  a  pale 
'nown,  internally  white,  and  abounding  in  an  inodorous  milky  juice 
f  bitter  taste.  It  shrinks  very  much  in  drying,  losing  in  weight  about 
76  per  cent.* 

Dried  dandelion  root  is  half  an  inch  or  less  in  thickness,  dark  brown, 
shrivelled  with  wrinkles  running  lengthwise  often  in  a  spiral  direction  ; 
wlien  quite  dry,  it  breaks  esisily  with  a  short  corky  fracture,  showing  a 
very  thick  white  bark,  surrounding  a  woody  column.  The  latter  is 
ellowiah,  veiy  porous,  without  pith  or  rays.  A  rather  broad  but  in- 
istinct  cambium-zone  separates  the  wood  from  the  bark,  which  latter 
exhibits  numerous  well-defined  concentric  layers.  The  root  has  a 
"litterish  taste. 

Microscopic  Structure — On  the  longitudinal  section,  especially 

in  a  tangential  direction,  the  brownish  zones  are  seen  to  contain  latici- 

feroiis  vessels,  only  about  2  nikm.  in  diameter.     These  travei'se  their 

^nes  in  a  vertical  direction,  giving  off  numerous  lateml  branches,  which 

bowever  remain  always  confined  to  their  zone.     Within  each  of  these 

[aones,  the  laeticiferous  vessels  form  consequently  an  anastomosing  net. 

I  We  may  say  that  the  root  is  thus  vertically  traversed  by  about  10  to  20 

concentric  rings  of  lacticiferous  vessels/     They  may  be  made  l*eauti fully 

'evident  by  means  of  anilin-blue,  with  which  a  thin  longitudinal  section 


*  Perhaps  from  rp^'^wov  or  tpo^xtuov  sig- 
nifying Wild  Lettuce ;  acoordiug  to  Bome, 
^m  Til/>a^f9,  a  diBeaac  of  tho  eye  wkicli  the 
pl&iit  waa  usc<l  to  cure,  or  from  the  verb 

t^pnoaw^   I  diHtMYh, 

-  flerbariui  zu  tmtJich  und  ty)«  aiter  handt 

ren^  AngBpiirg,  14S8,  cap,  clii. 
>  The  PhifHidcms  qjT  JUyddvai,  2S4  (see 
Appctidix), 


*  Thtig  5491)  lb.  of  the  washed  root 
aiforded  of  dry  only  1277  lb.,  or  23*2  per 
cent.  —  Inforioatioii  comnmnicated  by 
Messrs.  Alleji  and  Hajihurys,  London. 

"  For  further  pnrtioularB  about  thetii,  see 
Vogl,  SitzuuyHbei\  dfr  Wkncr  Akademic^ 
vi.  (1803)  G68  with  plate  ;  HanBtein,  Mikh- 
mftgeJoMe  und  vcrwindte  Dry  one  d^  Rindt^ 
tierliD,  1864.  72.  73.  pL  ix. 
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of  the  fresh  root  may  be  racist ened.  The  root  must  he  allowed  to  par- 
tially  dry,  but  only  till  the  milky  juice  cuagulates ;  tlie  thiu  slice  then 
energetically  absorbs  the  colourinrf  mcatter.i 

The  tissue  of  the  dried  root  is  loadeil  with  inulin,  which  does  not 
occur  in  the  solid  form  in  the  living  plant  The  woody  part  of  taraxa- 
cum root  is  made  up  of  large  scalarifona  vessels  accompanied  by 
pareni'hymatuus  tissue,  the  former  umch  pre%^iiiliDg. 

Chemical  Composition — The  fresh  milky  juice  of  dandelion  is 
hitter  and  neutral,  but  it  soon  acquires  an  acid  reaction  and  reddish 
brown  tint,  at  the  same  time  coagulating  with  separation  of  masses  of 
what  ha.s  been  called  by  Kromayer  ( 18C 1 ),  Leo ntodon mm.  Th is  chemist, 
by  treating  this  substance  wdth  hot  water,  obtained  a  bitter  solution 
yielding  an  active  (?)  principle  to  animal  charcoal,  from  which  it  was 
removed  by  means  of  boiling  spirit  of  wine.  After  the  evaporation  of 
the  alcohol,  Kromayer  purified  the  licpiid  by  addition  of  basic  acetate  of 
lead,  saturation  of  the  filtered  solution  with  sulphuretted  hydrogen 
and  evaporation  to  dryness.  The  residue  then  yielded  to  ether  au 
acrid  resin,  and  left  a  colourless  amorphous  mass  of  intensely  bitter 
taste,  named  by  Kromayer  Tarawa chi.  Pulex  (1839)  obtained  apparently 
the  same  principle  in  warty  crystals;  lie  simply  boiled  the  milky  juice 
with  water  and  allowed  the  concentrated  decoction  to  evaporate. 

The  portion  of  the  '*  Leontodtmvmn*^  not  dissolved  by  water,  yields  to 
alcohol  a  crystalline  substance,  Kromayer's  Taraxacerin,  C*H**0,  It 
resembles  lactueerin  and  lias  in  alcoholic  solution  an  acrid  taste*  How 
far  the  medicinal  value  of  dandelion  is  dependent  on  the  substances  thuB 
extracted,  is  not  yet  known. 

Dragendorti*  (1870)  obtained  from  the  root  gathered  near  Doipat  in 
Octolxir  and  dried  at  100'  CI,  24  per  cent  of  InuHn  and  some  su^ar. 
The  root  collected  in  March  from  the  same  place  yielded  only  1"74  |Hsr 
cent,  of  inulin,  17  of  uncry. stall izable  sugar  and  187  of  LevwlPn.  The 
last-named  substance,  discovered  by  DrngendorChas  the  same  composition 
as  inulin,  but  dissolves  in  cold  water  ;  the  solution  tastes  sweetish,  and 
is  devoid  of  any  rottitory  power,  Inulin  is  often  to  Ijc  seen  as  a  glisten- 
ing powdt;r  when  extract  of  taraxacum  is  dissolved  in  water. 

T.  and  H,  Smith  of  Kdinburgh  (1S49)  have  shown  that  the  juice  of 
the  root  by  a  short  exposure  to  the  air  undergoes  a  sort  of  fer mentation 
which  results  in  the  abundant  formation  of  Mannite,  not  a  trace  of 
which  Ls  obtainable  from  the  perfectly  fresh  root  Sugar  which  re^ily 
underwent  the  vinous  fermentation  was  found  by  the  same  chemists  in 
considerable  quantity. 

The  leaves  and  stilks  of  dandelion  (but  not  the  roots)  were  found  by 
Marmt^  (18G4)  to  atford  the  Inosite,  C*H^0'  +  2  OH^ 

The  root  collected  in  the  meadows  near  Bern  immediately  before 
flowering,  carefully  washed  and  dried  at  lOCrC,  yielded  us  5*24  per  cent 
of  ash,  which  we  found  to  consist  of  carbonates,  phosphates,  sulph«tes^ 
and  in  smaller  quantity  also  of  chlorides* 

Uses — ^Tai-axacum  is  much  employed  as  a  mild  laxative  and  ioak^ 
especially  in  hepatic  disordei*s. 

Adulteration — The  roots  o£L€(y7ltodbl^h^spifJ^ls  L.  (Common  Hawk- 
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*  The  reader  who  is  not  fAmilmr  with        ti; 
thii  process  may  refer  to  »  paper  by  Pock-        82*j 


in  Pharm,  J<mm.  April  13,  Xf^tL 
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HERBA  LACTUC.^  YTEOS^. 


bit)  have  occasionally  been  supplied  by  fraudulent  herb-gatherers  in 

Elace  of  dandelion.  Both  plants  have  runcinate  leaves,  but  those  of 
awkbit  are  hairy,  while  those  of  dandelion  are  smooth.  The  (fresh) 
root  of  the  former  ia  tough,  breaking  with  difficulty  and  rarely  exuding 
any  railky  juice.^ 

The  dried  root  of  dandelion  ia  exccediogly  liable  to  the  attacks  of 
maggots,  and  should  not  be  kept  beyond  one  season. 


HERBA  LACTUC^  VIROSiE, 

Priekly  IMtuce;  F.  lAviiue  mreum ;  G.  Oiftlattlch. 


^P  Botanical  Origin—Lactuca  virosa  L.,^  a  tall  herb  occurring  on 
stony  ground,  banks  and  roadsides,  throughout  Western,  Cootral  and 
Southern  Eurojie.  It  is  abundant  in  the  Spanish  Peninsula  and  in 
France,  but  in  Britain  is  only  thinly  scattered,  reaching  its  northern 
limit  in  the  south-eastern  Highlands  of  Scotland. 

History — The  introduction  of  this  lettuce  into  modern  medicine  is 
due  to  Collin  (the  celebrated  physician  of  Vienna,  mentioned  in  our 
article  on  Rad.  Arnicje,  p.  390),  who  about  the  year  1771  recommended 
the  inspissated  juice  in  the  treatment  of  dropsy.  In  long-standing  cases, 
this  extract  wjib  given  to  the  extent  of  half  an  ounce  a  day. 

The  College  of  Physicians  of  Edinburgh  inserted  Lactuca  tnrosa  L. 
in  their  pharmacopceia  of  1792,  while  in  England  its  place  wivs  taken  by 
the  Garden  Lettuce,  L.  sativa  L.  The  Authors  of  the  British  Pltarma- 
copceia  of  1867  have  discarded  the  latter,  aud  directed  that  Extract lun 
Ladncoi  shall  be  prepared  by  inspissating  the  juice  of  L.  inrostL 

Description — The  plant  is  biennial,  producing  in  its  first  year 
depressed  ohovate  undivided  leaves,  and  in  its  second  a  solitary  upright 
stem,  3  to  5  feet  high,  beai'ing  a  pinacle  of  small,  pale  yellow  flowers, 
resembling  those  of  the  Garden  Lettuce.  The  stem,  which  is  cylindrical 
and  a  little  prickly  below,  has  scattered  leaves  growing  horizontally ;  they 
;ire  of  a  glaucous  green,  ovate-oblong,  often  somewhat  lolled,  auricled, 
clasping,  with  the  margin  provide<l  with  in-egular  sj)inescent  teeth,  and 
midrib  white  and  prickly,  Tlie  whole  plant  abounds  in  a  bitter,  milky 
juice  of  strong,  unpleasant,  opiate  smeU. 

Chemical  Composition— We  are  not  aware  of  any  modern  chemical 
examination  having  been  made  of  Ixichica  virostt.  The  more  important 
constituent?  of  the  plant  are  those  found  in  Lactucurmrn ,  to  tlie  article 
on  which  the  reader  is  referred. 

Uses — -The  inspissated  expressed  juice  of  the  fresh  plant  is  reputed 
narcotic  and  diuretic,  but  is  probably  nearly  inert. 

*  Giles,  Pfiarm.  Journ.  xi  (1851)  107.  Scariola  L,,  but  ia  most  works  on  botany 

*  Bontham  unites    thia  plant  with   L.        they  are  ntabitained  aa  distinct  Dpeoiea. 
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Lactucarivmi,  Lettuce  Opium,  Thridace  ;*  F.  and  G.  Lactucarium, 

Botanical  Origin — The  species  of  Lactuca  from  which  lactacariam 
is  obtained,  are  three  or  four  in  number,  namely — 

1.  Lactuca  virosa  L.,  described  in  the  foregoing  article. 

2.  X.  Scariola  L.,  a  plant  very  nearly  allied  to  the  preceding  and 
perhaps  a  variety  of  it,  but  having  the  foliage  less  abunduit,  more  glau- 
cous, leaves  more  sharply  lobed,  much  more  erect  and  almost  pandlel 
with  the  stem.     It  has  the  same  geographical  range  as  L.  virosa. 

3.  X.  altisaima  Bieb.,  a  native  of  tne  Caucasus,  now  cultivated  in 
Auvergne  in  France  for  yielding  lactucarium.  It  is  a  gigantic  herb, 
having  when  cultivated  a  height  of  9  feet  and  a  stem  1^  inches  in 
diameter.  Prof.  Q.  Planchon  believes  it  to  be  a  mere  variety  of  L 
Scariola  L. 

4.  L,  saliva  L.,  the  common  Garden  Lettuce.^ 

History — Dr.  Coxe  of  Philadelphia  was  the  first  to  suggest  that  the 
juice  of  the  lettuce,  collected  in  the  same  manner  as  opium  is  collected 
from  the  poppy,  might  be  usefully  employed  in  medicine.  The  result  of 
his  experiments  on  the  juice  which  he  thus  obtained  from  the  garden 
lettuce  (Z.  saliva  L.),  and  called  Lettuce  Opium,  was  published  in  1799.' 

The  experiments  of  Coxe  were  continued  some  years  later  bv  Duncan, 
Young,  Anderson,  Scudamore  and  others  in  Scotland,  and  by  fiidaultde 
Villiers  and  numerous  observers  in  France.  The  production  of  lacto- 
carium  in  Auvergne  was  commenced*  by  Aubergier,  pharmacien  of 
Clermont-Ferrand,  about  1841. 

Secretion — All  the  green  parts  of  the  plant  are  traversed  bv  » 
system  of  vessels,  which  when  wounded,  especially  during  the  perioa  of 
flowering,  instantly  exude  a  white  milky  juice.  The  stem»  at  nrst  floM 
and  fleshy  but  subsequently  hollow,  owes  its  rigidity  to  a  circle  of  about 
30  fibro-vascular  bundles,  each  of  which  includes  a  cylinder  of  cambiuiD- 
At  the  boundary  between  this  tissue  and  the  primary  cortical  paren- 
chyme,  is  situated  the  system  of  milk-vessels,  exhibiting  on  traiiaveise 
section  a  single  or  double  circle  of  thin-walled  tubes,  the  cavities  of 
which  contain  dark  brown  masses  of  coagulated  juice.  In  longitudinal 
section,  they  appear  branched  and  transversely  bound  together,  as  in  the 
milk-vessels  of  taraxacum.  The  larger  of  these  tubes,  35  mkm.  in  diir 
meter,  correspond  pretty  regularly  in  position  with  the  vascular  bundlea 
Each  of  the  kttter  is  also  separated  from  the  pith  by  a  band  or  arch  of 
cambium,  in  the  circumference  of  which  isolated  smaller  milk-veeads 
occur. 

The  system  of  milk-vessels'  is  therefoi-e  double,  belonging  to  the 

^  The  term  Thridace  is  also  applied  to  the  Opium  officmarum,  extrsotad  ^^^o*^ 

Extract  of  Lettuce.  Papaver  somj^ferum  or   WkUe  Pofft  • 

*The  authors  of  the  French  Codex  of  LiDnaeu8,aDdthatprociired£roiiitKwX^0^ 

1866  name  aa   the  source  of  lactucarium  sativa  or  Common  cuUivattd  Letiitet  of  wt 

that  form  of  the  warden  lettuce  which  has  same  author. — TranmeL  qf  (Ac  Amtrie^ 

been  caUed  by  De  Candolle  Lactuca  capitata.  Philosophical  Society,  iv.  { 1 799)  387. 

Maisch  has  obtained  lactucarium  from  L,  *  Comptes  Rendus^  xv.  (1842)  923. 

elongata  Muhl.    {Am.  Journ.   of  Pharm,  ^  Beautifully  delineated  by  HiniftfliB  « 

1869.  148).  the  work  referred  to  at  p.  3&;  ooto  2 ;  ■** 

*  Inquiry  into  the  comparative  effects  of  also  Tr^ul,  ^nii.  de*  Sdeneet  nai.  Bd.  ^' 
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pith  on  the  one  side,  and  to  the  bark  on  the  other,  the  two  being  sepa- 
rated by  juicetess  wood.  The  milk  vessels  of  the  hark  are  covered  bj 
only  2  to  6  rows  of  parenchyme  cells  of  the  middle  bark,  rapidly  de- 
creasing in  size  from  within  outwards,  and  these  are  protected  by  a  not 
very  thick- walled  epidermis.  Hence  it  is  easy  to  understand  how  the 
slightest  puncture  or  incision  may  reach  the  very  richest  milk-cells. 

The  drops  of  milky  juice,  when  exposed  to  the  air,  quickly  harden  to 
small  yellowish-brown  masses,  whitish  witliin. 

Collection  and  Description — Lactucarium  has  been  especially 
collected  since  about  the  year  1845^  in  the  neighbourhood  of  the  small 
town  of  Zcli  on  the  Mosel  between  Cobleoz  and  Treves  in  Rhenish 
Prussia.  The  introduction  of  this  iudustry  is  due  to  Mr.  (loeris,  apothe- 
cary of  that  place,  to  whom  we  are  indebted  for  the  following  informa- 
tion, and  for  some  fui-ther  particulars,  to  Mr.  Meurer  of  Zell. 

The  plant  is  gi'own  in  gardens,  where  it  produces  a  stem  only  in  its 
second  year.  In  May  just  before  it  flowers,  its  stem  is  cut  off  at  about 
a  foot  below  the  top,  after  which  a  transverse  slice  is  taken  off  daily 
until  September.  The  juice,  which  is  pure  white  but  readily  becomes 
brown  on  the  surface,  is  collected  from  the  wounded  top  by  the  finger, 
and  transfeiTcd  to  hemispherical  earthen  cups,  in  which  it  quickly 
hardens  so  that  it  can  be  turned  out.  It  is  then  dried  in  the  sunshine 
until  it  can  be  cut  into  four  pieces,  when  the  drying  is  completed  by 
exposure  to  the  air  for  some  weeks  on  frames* 

At  Zell,  300  to  400  kilogrammes  (601  to  882  ft.)  of  lactucarium  are 
annually  produced  ;  the  whole  district  furnishes  at  best  but  20  quintals 
annually.  The  price  the  drug  fetches  on  the  spot  varies  from  4  to  10 
thalers  per  kilogramme  (about  6.h.  to  148.  per  tlx)  In  the  Eifel  district, 
where  lactucarium  was  furmerly  collected,  none  is  now  produced. 

As  found  in  trade,  (lerman  lactucarium  consists  of  angular  pieces 
formed  as  aiioady  desi^'ibed,  but  rendered  more  or  less  shrunken  and 
irregular  by  loss  of  moisture  and  by  fracture.  Externally  they  ai'e  of  a 
dull  reddish  brown,  internally  o]»aque  and  wax-like,  and  when  recent,  of 
a  creamy  white.  By  exjH>sure  to  the  air»  this  white  becomes  yellow  and 
then  brown.  Lactucarium  has  a  strong  unpleasant  odour,  suggestive  of 
opium,  and  a  very  bitter  taste. 

The  lactucarium  produced  by  Aubei^ier  of  Clermont-Ferrand  is  of 
exceUent  quality,  but  does  not  appeal'  to  differ  from  that  obtfdned  on  the 
Mofiel,  except  that  it  is  in  circular  cakes  about  1 J  inches  in  diameter, 
instead  of  in  angular  lumps. 

Scotch  lactucarium,  which  was  formerly  the  only  sort  found  in  the 
market,  is  still  (LS72)  met  with,  Mr.  Fairgrieve,  who  produces  it  in  the 
neighbourhood  of  Edinburgh,  collects  the  juice  into  little  tin  vessels,  in 
which  it  quickly  thickens  ;  it  is  then  turned  out  and  dried  with  a  gentle 
heat,  the  drug  being  broken  up  as  the  process  of  drying  goes  on.  It  is 
thus  obtained  in  irregular  earthy-looking  lumps  of  a  deep  brown  hue, 
of  which  the  larger  may  be  about  an  inch  in  length.  In  smell,  it  exactly 
resembles  the  drug  collected  on  the  Continent.^ 

We  have  also  before  us  Austrian  lactucarium,  prepared  at  Waidhofen 


5)  69;   Diji|icl,   Entskhumj  ihr  Milch- 
faMt^    Ilottcrdiini,  lSt>3,  tab.   1.  Hg. 

1  We  art  indebted  to  Mr.  H,  C,  BaiMoE 


for  A  specimen  of  Scotcli  lActuc&riQm  col* 
Iccted  about  tbo  year  1844,  and  to  Mmbts. 
T.  and  H.  Smith  for  a  sample  of  Mr,  Fair- 
grieve'B  article* 
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on  the  Thaya,  where  about  S5  kilogrammes  are  annuaJly  produced*    It 
is  in  fine  tears  of  vigorous  smell. 

We  are  unacquainted  with  Russian  lactucarium,  which  has  been 
quoted  at  a  very  high  price  in  some  continental  lists. 

Chemical  Composition — Lactucarium  is  a  mixture  of  very  different 
orgjinie  substances,  together  with  8  to  10  p<;r  cent,  of  inorganic  matter. 
It  is  not  completely  taken  up  by  any  solvent,  and  when  heated  merely 
softens  but  does  not  melt  Nearly  half  the  weight  of  lactucarium  con- 
sists of  a  substance  called  Lftciiicerin  or  Lactu€07i^  which  in  our  opinion 
is  closely  allied  to  if  not  identical  with  similar  substances  occurring  in 
numerous  milky  juices,  Lactucerin  as  aftbrded  by  the  drug  under  ex- 
amination is  probably  a  mixture  of  several  bodies.  It  may  be  obtained 
by  exhausting  lactucarium  with  boiling  alcohol  sp.  gr  0  8.30  ;  it  is 
deposited  in  crystals,  which  when  duly  purified  have  the  form  of  slender 
colourless,  microscopic  needles.  Lactucerin  is  an  inodorous,  tasteless 
substance,  insoluble  in  water,  but  dissolving  in  ether  and  in  oils  both 
fixed  and  volatile,  not  quite  so  readily  either  in  benzol »  or  in  bisulphide 
of  carbon.  We  found  it  to  melt  at  232"  C.  and  to  agree  with  the 
formula  C'H^'O  ;  Franchiraont  (1879)  assigns  to  it  the  formula  C**H**0, 
melting  point  296", 

Euphorbon  (see  Euphorhiom),  echicerin  (see  Cortex  Alstoni^e), 
taraxacerin  (p.  804),  the  cynanchol,  C^^H'^O,  extract-ed  in  1875  by 
Buttleroft*  from  CynanciiuT^i  acictum  L.,  are  remarkably  analogous  to 
lactucerin. 

In  the  lactucarium  of  Zell,  we  further  met  with  a  large  amount  of  a 
substance  which  is  readily  soluble  in  bisulphide  of  carbon.  It  is  an 
amorphous  maas,  melting  below  100",  separating  from  alcohol  as  a 
syrupy  mass. 

Cold  alcohol,  as  well  as  boiling  water,  takes  out  of  lactucarium  about 
0*1^  per  cent,  of  a  crystallizable  Ijitter  substance,  Lactucin,  C'H^*0*ffO, 
which  although  it  reduces  alkaline  cupric  tartrate,  is  not  a  glucoside. 
It  may  \m  best  obtained  by  means  of  dialyse.  Lactucin  forms  white 
pearly  scales,  readily  soluble  in  acetic  acid,  but  iusoliible  in  ether.  It 
loses  it%  bitterness  when  treated  with  an  alkali. 

From  the  mother-liquors  that  have  yielded  lactucin,  Ludwng,  in 
1847,  obtained  Ladu^le  Acid,  as  an  amorphous  light  yellow  mass» 
becoming  crystalline  after  long  standing.  Lastly  lactucarium  has 
furtlier  affordetl  in  small  quantity  an  amorj)hous  substance  named 
LaHucopicrin,  C'^H'^'O''',  apparently  produced  from  lactucin  by  oxida- 
tion ;  it  is  stated  by  Kromayer  (1862)  to  be  soluble  in  water  or  alcohol, 
and  to  be  veiy  bitter. 

Of  the  widely  diffused  constituents  of  plants,  lactucarium  contains 
caoutchouc  (4-0-50  per  cent),  gum,  oxalic,  citric,  malic  and  succinic  acids, 
sugar,  njannite,  and  asparagin,  together  with  potassium,  ctilcium  and 
magnesium  salts  of  nitric  and  phosphoric  acids.  We  obtained  crystals 
of  nitrate  of  potassium  by  concentrating  the  aqueous  decoction  of 
lactuca^rium.  On  distillation  with  water,  a  vulatile  oil  having  the  odour 
of  lactucarium  passes  over  in  very  small  quantity. 

Uses— The  soporific  powers  universally  ascribed  in  ancient  times 
to  the  lettuce  are  supposed  to  exist  in  a  concentrated  form  in  lactu- 
carium.    Yet  numerous  experiments  have  failed  to  show  that    this 
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sut)stance  possesses  more  than  very  slight  sedative  properties,  if  indeed 
it  iA  not  absolutely  inert.* 


LOBELIACE^. 

HERBA       LOBELIiE. 

Lobelia,  Indian  Tobacco  ;  F,  Lobelie  en  flee;  G.  LobeliaJiraut. 

Botanical  Origin^ — Lobelia  ivflata  L.,  an  annual  herb,  9  to  18 
inches  high,  with  an  angular  upright  stem,  simple  nr  more  frequently 
branching  near  the  top,  widely  difhised  throughout  the  eastern  part  of 
North  America  from  Canada  to  the  MissisBippi,  growing  in  neglected 
fields,  along  roadsides,  and  on  the  edges  of  woods,  and  thriving  well  in 
European  gardens. 

History — Lobelia  hifiaia  was  described  and  figured  by  Linnaeus^ 
from  s]>ecimens  cultivated  by  him  at  Ujisala  about  1741,  but  he  does 
not  attribute  to  the  plant  any  medicinal  virtues. 

The  aborigines  of  North  America  made  use  of  the  hcr]\  wliicli  from 
this  circumstance  and  its  acrid  taste,  came  to  be  called  Ivdian  Tobacco. 
In  Eui-ope  it  was  noticed  by  Schbpf,  ^  but  w^ith  little  appreciation  of  its 
powers.  In  America  it  has  long  been  in  the  liands  of  quack  doctors, 
but  its  value  in  Jisthma  was  set  forth  by  Cutler  in  1813,  It  was  not 
employed  in  England  until  about  1829,  when,  with  several  other 
remedies,  it  was  introduced  to  the  medical  profession  by  Reece/ 

Description — The  leaves  are  I  to  3  inches  long,  scattered,  sessile, 
ovate-lanceolate »  rather  acute,  obscurely  toothed,  somewhat  pubescent. 
The  edge  of  the  leaf  bears  smidl  whitisli  glands,  and  between  them 
isolated  baits  which  are  more  frequent  on  the  under  than  on  the  upper 
surface.  They  are  usually  in  greater  abundance  on  the  lower  and 
middle  portions  of  the  stem. 

The  stem  of  tho  growing  plant  exudes  when  wounded  a  small  quan- 
tity of  acrid  milky  juice,  contained  in  laticiferous  vessels  running  also 
into  the  leaves.  The  inconspicuous  blossoms  are  arranged  in  a  many- 
tlowered,  terminal,  leafy  raceme.  The  iive-cleft,  bilabiate  corolla  is 
bluish  with  a  yellow  spot  on  the  under  lip,  its  tube  being  as  long  as 
the  somewhat  divergent  limb  of  the  calyx. 

The  capsule  is  ovoid,  inflateil,  ten-ribbed,  crowned  by  tive  elongated 
sepals  which  ai^  half  as  long  as  the  ripe  fruit.  Tlie  latter  is  two-celled, 
and  contains  a  large  number  of  ovate-oblong  seeds  about  -^^  of  an  inch 
in  length,  having  a  reticulated,  pitted  surface. 

The  herb  found  in  commerce  is  in  the  form  of  rectangular  cakes, 
1  to  Ij  inches  thick,  consisting  of  the  yellowish -green  chopped  herb, 
compressed  as  it  would  seem  while  still  moist,  and  afterwards  neatly 


"  StiU^i,  Therafteutics  cuui  Mat.  Med.  L 
mm)  75Cm,  Garrod  [Med.  Tlm^s  and 
Onz^ftf,  2lj  March,  1S64),  gave  lactucArinm 
tu  limGlim  do»ea,  repcatt^u  ^  or  4  timea  a 
d\y%  without  l>eui^  able  to  perceive  that  it 
liiid  atiy  ofl'i»ct  either  as  &q  anodyne  or 
hypnotic. 


^AcUi  Soc.  Rtg.  Scitnt.  Uptal  i74«. 
23. 

*  Mai,  Med.  Anitrkana^  Erlaiigee,  1787. 
128. 

<  Trmtm  on  the  BloMcr-poddtd  Lobelia^ 
Lond*  1829. 
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trimmed.     The  csakes  arrive  wrapped  in  papei;  sealed  up  and  bearing 
the  label  of  some  Americao  druggist  or  herb-grower. 

Lobelia  has  a  herby  smell  and,  after  being  chewed,  a  burning  acrid 
taste  resembliog  that  of  tobacco. 

Chemical  Composition — Loteha  has  been  examined  by  Procter, 
Pereira  (1842),  Reinsch  (1843),  Bastick  (1851),  also  by  K  F,  Mayer/ 
The  first-named  chemist'  traced  the  activity  of  the  plant  to  an  alkaloid 
which  he  termed  Lohelina,  and  his  observations  were  confirmed  by  the 
independent  experiments  of  BaMick.^  Lewis  (1878)  obtained  it  by 
mixing  the  drug  with  charcoal  and  exhansfcitig  the  powder  with  water 
containing  a  little  acetic  acid.  The  liquid  is  cautiously  evapoi^ted  to 
the  consistency  of  an  extract  and  triturated  with  magnesia,  from  the 
excess  of  which  the  aqueous  solution  of  lobeline  is  separated  by  filtra- 
tion. It  is  agitated  with  ainylic  alcoho!  (or  ether),  which  by  spontane- 
ous evaporation  affords  the  alkaloid.  The  latter  is  again  dissolved  in 
water  and  filtered  through  animal  charcoal;  from  the  dried  powder 
lobeline  m  to  be  removed  by  ether. 

Lobeline  is  an  oily,  yelloT-visb  fluid  with  a  strong  alkaline  reaction, 
especially  when  in  solution.  In  the  pure  state  it  smells  slightly  of  the 
plant,  but  more  strongly  when  mixed  with  ammonia.  Its  taste  is 
pungent  and  tobacco-like,  and  when  taken  in  minute  doses,  it  exercises 
in  a  potent  manner  the  poisonous  action  of  the  drug.  Lobeline  is  to 
some  extent  volatile,  but  it^  decomposition  begins  when  it  is  heated  to 
100*  C.  either  pure  or  in  presence  of  dilute  acids  or  ciiustic  alkalis. 
Lobeline  di.ssolves  in  water,  but  more  readily  in  alcohol  or  ether,  the 
latter  of  which  is  capable  of  remo^nng  it  from  its  aqueous  solution.  It 
neutralises  acids,  fonning  with  some  of  them  crj^staUizable  salts,  soluble 
in  water  or  alcohol. 

The  herb  likewise  contains  traces  of  essentuil  oil  (the  Lohdianin  of 
Pereira?),  resin  and  gum.  The  seeds  aflbrded  Procter  about  30  per 
cent,  of  fixed  oil,  sp.  gr.  0-940,  which  was  found  to  dry  very  rapidly.  The 
Lobdfin  of  Reinsch  appears  to  be  an  iodefinito  compound. 

In  1871  Enders  at  our  request  performed  some  researches  on  Lobelia 
in  order  to  isolate  the  acrid  substance  to  which  the  herb  owes  its  taste. 
He  exhausted  the  drug  with  spirit  of  wine  and  distilled  the  liquid  in 
presence  of  charcoal,  which  then  retained  the  acrid  principle.  The  char- 
coal was  washed  with  water,  and  then  treated  with  boiling  alcohol 
This  on  evaporation  yielded  a  green  extiact,  which  was  further  purifiwl 
by  means  of  chlorofomi.  Warty  tufLs  were  thus  finally  obtained,  yet 
always  of  a  brownish  colour.  The  tufts  are  readily  soluble  in  ether  and 
chloroform,  but  only  slightly  in  Tvater;  they  possess  the  acrid  taste  of 
lobelia.  This  suljstance,  which  we  may  term  Lohelacrin,  is  decomposed 
if  merely  boiled  wuth  water ;  by  the  influence  of  alkalis  or  acids  it  i^ 
resolved  into  sugar  and  Lohe/ic  Add.  The  latter  is  soluble  in  ether, 
water,  and  alcohol*  and  is  non- volatile ;  it  yields  a  soluble  salt  with 
baryum  oxide,  whereas  its  plumbic  salt  is  insoluble  in  water 

Lewis  suggests  that  lobelacrin  is  nothing  else  than  lohdiate  of 
lobeline^  which  he  believes  to  exist  ready  formed  in  the  plant     From  a 


I 
I 


I 


^  American    Jbwrw.   of  FlKirtfi.   zxxvij. 
(l$$(t)  209 ;  alwj  Jahrtot*erkht  of  Wiggcrs 
»nd  Ha»enianii,  IS66,  252. 


^Aftt,  Joum.  qf  Phmvt,  iii.  (18S8)  9i; 
vii.  (184))  1  ;  Pharm,  JoftriL  x4\mi)4S$. 
^Pharm,  Jmtm.  x.  (1851)  1!T0. 
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ction  of  the  drug,  on  addition  of  sulphate  of  copper,  lobeliate  of 

[)pp€r  is  precipitated.     By  decomposing  the  latter  with  sulphuretted 

bydrogen.  concentrating  the  solution  and  shaking  it  with  warm  ether, 

gwis  obtained  a  yellow  solution  atfording  on  evaporation  a  crystalline 

ass  of  lobelic  acid. 

Uses — Lobelia  is  a  powerful  nauseating  emetic ;  in  large  doses  an 
cro-narcotic  poison*     It  is  prescribed  in  spasmodic  asthma. 


EKICACE^, 

FOLIA    UVM    URSI. 

Bearherry  Leaves ;  F.  Feuilles  de  Bussewle ;  G.  Bdrentraubenhldtter, 

Botanical  Origin — Ai'ciostaphylos  Uva-ursi  Spreagel  {A. officinal  is 
immer  ct  Grabowsky,  Arhaius  Uva-ur^i  L.),  a  small,  procumbent, 
evergreen  shrub,  distributed  over  the  greater  part  of  ih^  northern 
hemisphere.  It  occulta  in  North  America,  Iceland,  Northern  Europe, 
and  Russian  Asia^  and  on  the  chief  mountain  chains  of  Central  and 
Southern  Europe,  In  Britain  it  is  confined  to  Scotland,  the  north  of 
ngland,  and  Ireland. 

History-^The  bearberry  was  used  in  the  13th  centuiy  by  tlie 

Welsh  "Physicians  of  My*Jdfai/'  described  by  Cluaius  in   IGOl,  and 

commended  for  medicinal  use  in  1763  by  Gerhard  of  Berlin  and 

hers.*     It  had  a  place  in  the  London  Pharmacopa'ia  for  the  fi^i*st  time 

in  1788. 

Description — The  leaves  are  dark  green,  |  to  1  inch  in  length  by 
f  to  f  of  an  inch  in  breadth,  obovate^  rounded  at  the  end,  gradually 
narrowed  into  a  short  petiole*  They  are  entire,  with  the  margin  a  little 
xeflexed,  and  in  the  young  state  slightly  pubescent,  otherwise  the  whole 
~  is  smooth,  glabrous,  and  coriaceous;  the  upper  suifacc  shining, 
leeply  impressed  with  a  network  of  veins;  the  under  minutely  reticu- 
lated with  dark  veios/^  The  leaves  have  a  very  astringent  taste,  and 
when  powdered  a  tea-like  smell. 

I  Chemical  Composition^Kawalier  (1852)  has  shown  that  a  decoc- 

tion of  bearberry  treated  with  basic  acetate  of  lead  yields  a  gallate  of 
^Jhat  metal,  thus  proving  that  gallic  acid  exists  ready- formed  in  the 
^fbaves*  When  the  filtrato,  freed  from  lead  by  sulphuretted  hydrogen,  is 
^Kroperly  concentrated,  it  deposits  acicuhtr  crystals  of  Arhuiin,  a  bitter 
^Beutral  substance,  easily  soluble  in  hot  water,  less  so  in  cold,  dissolving 
m  alcohol,  hut  sparingly  in  ether. 

By  contact  for  some  days  with  emuslin,  or  by  boiling  with  dilute 
sulphuric  acid,  arbutin  is  resolved,  according  to  Hlasiwetz  and  Haber- 
.     mann  (1875),  as  follows : — 
L  C"H**0^^+2  0H^  =  C'^m2o<J  .   OH*(0H)2  ,  C^H*(01iOCH») 

^^L  Arbutin.  Glucose,        Hydrokiiione,    Methyl -hydrokinone. 

^r     Yet  ]K)8sibly  arbutin  Ls  a  mixture  of  the  glucoside  compounds  of 
both  hydrokinone  and  methyl-hydrokinone. 

>  Murray,  Apparattu  Medkaminum^  ii.  *  Microacopic  stractnre  of  the  leaves,  nee 

(1794)  64-81.  Focklington,  Pharm.  Joun\.  \.  ^V%1^^^\, 
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By  heatiog  arbutin  with  peroxide  of  manganese  and  dilute  sulphuric 
acid,  on  the  other  hand,  Khume,  C"H*0%  and  formic  acid  are  produced. 
If  a  concentrated  decoction  of  the  leaves  is  allowed  to  stand  for  some 
months,  a  decomposition  of  the  arbutin  takes  place,  and  a  certain  quan- 
tity of  hydrokinone  can  be  isolated  by  shaking  the  liquid  with  ether. 

Arbutin  is  apparently  widely  distributed  among  the  plants  belong- 
ing to  the  order  Ericaceii3,  Maisch  in  1874>  showed  it  to  occur  in 
Ardostaphylos  ghtuca  Swindley,  GauUheria  procitmhens  L.  (Winter- 
green)  and  several  other  allied  American  plants.  Kennedy  (1875) 
isolated  arbutin  from  Kahnia  kttifolia  L.  (Spoonwoad),  where  it  occurs 
in  smaller  quantity  than  in  bearberry  leaves. 

Kinic  acid  (see  p.  363)  is  probably  absent  in  all  these  plants  con- 
taining arbutin. 

XJloth  (1859)  had  already  noticed  pyrocatechin  (p,  244)  and  hydro- 
kinone among  the  products  of  the  distillation  of  an  aqueous  exttuct 
of  bearberry  leaves.  Arbutin  itself  also  yields  hydrokinone  by  means 
of  dry  distillation.  Hydi'okinone  forms  colourless  crystals,  melting  at 
169'^  C. 

In  the  mother  liquor  from  which  the  arbutin  has  crystallized,  there 
remains  a  small  quantity  of  the  very  bitter  substance  called  Ert^i^tlin, 
occurring  in  greater  abundance  in  Calluna,  Ledum,  Ehododendron»  and 
other  Erkaeete.  Ericolin  is  an  amorphous  yellowish  mass,  softening 
at  100"'  C.  and  resolved,  when  heated  with  dilute  sulphuric  acid,  into 
sugar  and  Erichwl,  a  colourless,  quickly  resinifying  oil  of  a  pecnliar, 
not  disagreeable  odour;  its  composition*  agrees  with  the  formula 
Cm^'O.  The  same,  or  C^H'\)^  is  to  be  assigned  to  Ursone,  which 
H.  TrommsdoHf,  in  1854,  obtained  from  bearberry  leaves  by  exhausting 
them  with  ether  (in  which  however  it  is  but  slightly  soluble).  Ursone 
is  a  colourless  and  tasteless  crystiillizable  substance.  It  melts  at  200"  C, 
and  sublimes  apimrently  unchanged.  Tonner  (186G)  met  with  it  in  the 
leaves  of  an  Australian  EpacriSi  a  plant  of  the  same  order  as  the 
bearberry. 

Lastly,  tannic  acid  is  present  in  the  leaves  under  notice ;  their 
aqueous  infusion  is  nearly  colourless*  but  assumes  a  violet  hue  on  addi- 
tion of  ferrous  sulphate.  After  a  short  time  a  reddish  precipitate  ia 
firoduced,  wiiich  quickly  turns  blue.  By  using  ferric  chloride,  a  bluish 
>lack  precipitate  immediately  separates. 

Adulteration— The  leaves  of  Vacciniurri  Vittj^-klcEa  L.,  called 
Red  WJiorileherry  or  Catvberry,  have  been  confounded  with  those  of 
bearberry^  which  in  form  they  much  resemble.  But  they  are  easily 
distinguished  by  being  somewhat  eronate  towards  the  apex,  dotted  an<l 
reticulate  on  the  under  surface  and  more  revolate  at  the  margin. 

Uses — An  astringent  tonic  used  chiefly  in  affections  of  the  blodden 

'  Omelin,  Chtmi^ry,  xvi.  (1S64)  28. 
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EBENACE^. 
FRUCTUS    DIOSPYRI. 

hid  inn  Permmmon. 

Botanical  Origin^ — Dioapf/ros  Evibri/opteris  Pers.  (E^nhn^oj/teris 
glut inif era  Roxk),  a  middle-sized  or  large  evergreen  tree»  native  of  the 
western  coa^it  of  India,  Ceylon,  Bengal,  Burma,  Siam,  and  also  Java.* 

History — The  tree,  which  is  mentioned  in  the  earliest  epic  poems 
of  the  Sanskrit  litei-ature  nnder  the  name  of  tlndaka,^  was  also  known 
aV>out  the  year  1680  to  Rheede,  and  was  figured  in  his  Hortus  Mala^ 
huricun^     The  circumstance  that  the  unrijie  fruit  ahounds  in  an  astrin- 

fent  viscid  juice  which  is  used  by  the  natives  of  India  for  daubing  the 
ottoms  of  boats,  was  communicated  by  Sir  William  Jones  to  Roxburgh 
in  1791.  The  introduction  of  the  fruit  into  medicine,  which  is  due  to 
O'Shaughnessy,*  has  been  followed  by  its  admission  to  the  Phai'niacopGeiii 
of  India,  ims. 

Description— The  fruit  is  usually  solitary,  subsessile  or  pedun- 
culate, globular  or  ovoid,  1|  to  2  inches  long,  and  as  much  as  IJ  inch  in 
diameter,  surrounded  at  the  base  by  a  large  and  deeply  4-lobed  calyx. 
It  is  of  a  yellowish  colour,  covered  with  a  rusty  tomentum ;  internally 
it  is  pulpy,  6-  to  10-celled,  with  thin  tlat  solitary  seeds.  The  fruit  is 
used  only  in  the  unripe  and  fresh  state  j  the  pulp  is  then  excessively 
astringent  At  maturity,  in  the  month  of  April  near  Bombay,  the  fruit 
becomes  eatable,  but  is  veiy  little  appreciated. 

Chemical  Composition — No  analysis  has  been  matie  of  this  fi-uit, 
but  there  can  he  no  doubt  that  in  common  with  that  of  other  species 
of  l}wsrpyros,  it  is,  when  iramatnre,  rich  in  tannic  acid.  Charropin 
(1873),^  who  has  examined  the  fruit  of  the  American  D.  virginimia  L., 
found  it  to  contain  a  tiinnic  acid  which  he  considered  identical  with 
that  of  nutgalls,  besides  an  abundance  of  pectin,  glucose,  and  a  yellow 

! colouring  matter  insoluble  in  water  but  dissolving  freely  in  ether. 
Uses — The  inspissated  juice  has  been  i-ecomniended  as  an  astringent 
in  diarrhoea  and  chronic  dysentery. 
heii 
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RESINA     BENZOE, 

Bemsc^um ;  Benzoin,  Gum  Benjavim ;  F,  Benjoin ;  G.  Bensoefmrz,^ 

Botanical  Origin— Stpxtx  Benzoin  Dryander,  a  tree  of  moderate^ 
height^  with  stem  as  thick  as  a  man's  body  and  beautiful  crown  of 

Tiimen,   Med, 


'  Fig.    in    Bentlcy   and 
PlanU,  part  18  (1877). 

*  Afl  we  learu  from  Br.  Rice. — Prof. 
Dyniock  ( l87tJ)  gives  Timhooree  as  the  Bom- 
liav  name. 

^Toin.  iii.  tab.  41, 

^  Bengal Duq>emalory,Cti\cni\A,\Wl,4m* 

•  Eimlt  mr  le  Plaqneminier  [DioipifraA), 
UKiie,  Paria,  1873.  28-30. 


6  Benzoin  in  Malay  and  Javaneac  is  termed 
Kamdilafit  Kamiilan^  and  JTamayaw,  abbre- 
viated to  mdftan  and  tnhlan  (Crawfurd) ;  it 
IB  called  in  Siamese  kom-yan  or  kan-yan  ; 
in  Chinese  ngdn-»i-hidn(i, 

Tlie  name  Benzoin  is  also  applied  to  the 
beautiful  prisma  C^^H^'O*  obt-ained  by 
treating  Bitter  Almond  Oil  with  an  alco- 
hoHc  solution  of  potash. 
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foliage,  indigenous  to  Sumatra  aud  Java,  in  the  first  of  which  islands 
benzoin  ia  produced. 

The  tree  yielding  the  superior  bcuzoin  of  Siam,  though  commonly 
referred  to  this  species,  htis  never  been  examined  botanicall^;,  and  ia 
actually  unknown.  The  French  expedition  for  the  exploration  of  the 
Mekong  and  Cochin  China  (ISGO-GiS),  reported  the  drug  to  he  produc^id 
in  the  cassia-yielding  forests  on  the  eastern  bank  of  the  river  in  question 
in  about  N.  lat.  ID'.  Whether  any  benzoin  is  obtained  from  S.  Fiiilaj/- 
soniana  Wall,  as  conjectured  by  Royle,  we  Ivnow  not 

History — There  is  no  evidence  that  the  Greeks  and  Romans,*  or  [ 
even  the  earlier  Arabian  physicians,  had  any  acquaintance  with  benzoin; 
nor  is  the  drug  to  lie  recognized  amtmg  the  commodities  which  were 
conveyed  to  China  by  the  Arab  and  Persian  tradei*s  between  the  10th 
and  13th  centuries,  though  the  camphor  of  iSiimatra  is  expressly  named. 

The  first  mention  of  benzoin  known  to  us  (disregarding  the  word 
kalanusari,  which  in  the  St.  Petersburg  Dictiunary  is  given  as  the  old 
Sanskrit  name  of  benzoin)  occurs  in  the  travels  of  Ibn  Batuta^^  who 
having  visited  Sumatra  dnnng  his  journey  through  the  East,  A.D. 
1325-49.  notes  that  the  island  produces  Java  Fnivklncense  and  cam- 
phor. The  word  Java  was  at  that  ]ieriod  a  designation  of  Sumatra,  or 
was  even  used  by  the  Arabs  to  signify  the  islands  and  productions  of  \ 
the  Archipelago  generally.*  Hence  came  the  Arabic  name  LuIkIu  JdwU 
i.e.  Java  Fnmklncense,  corrupted  into  BanjaitH,  Bfnjtii,  Bensxti,  \ 
Benzoe  and  Benzoin,  and  into  the  still  more  vulgar  English  Benjamin, 

We  have  no  further  information  about  the  drag  until  the  latter  half ' 
of  the  following  century,  when  we  find  a  record  that  in  l-t61  the  sultan 
of  Egypt,  Melech  Elmaydi,  sent  to  Paarpiale  Malipiero,  doge  of  Venioev 
a  present  of  30  rohdi  of  Bcnzul,  20  nytoli  of  Alues  Wood,  two  pairs  of 
Carpets,  a  small  Hask  of  balsam  (of  Mecca),  15  little  boxes  of  Theriaka, 
42  loaves  of  Sugar,  5  boxes  of  Sugar  Candy,  a  horn  of  Civet,  and  20 
pieces  of  Porcelain.*  Agostino  Bari>erigo,  another  doge  of  Venice,  was 
presented  in  a  similar  manner  in  141)0  by  the  sultan  of  Egypt  with  35 
rotoli  of  Aloes  Wood,  the  same  quantity  of  Benzitl  and  100  loaves  of 
Sugar- 

Among  the  precious  spices  sent  from  Egypt  in  1476  to  Caterina 
Cornaro,  queen  of  Cyprus,  were  10  lb.  of  Aloes  Wood  and  15  Ih,  of 
BenzuV  These  notices  indicate  the  high  value  set  upon  the  drug 
when  fii^t  brought  to  Europe. 

The  occurrence  of  benzoin  in  Siam  is  noticed  in  the  journal  of  the 
voyage  of  Vasco  da  GamaJ  where,  in  enumerating  the  kingdoms  of 
India,  it  is  stated  that  Xarnaux  (Siam*)  yields  much  benzoin  worth  3 
crazados,  and  aloes  wurth  25  crttzados  per  farazola.     According  to  the 


^  Crawfiird  siigj^ests  that  the  Mata- 
hathrum  of  tho  iiticients  Is  po&sibly  Ifenzoin, 
^Dkt.  of  Indian  lalamU,  IS56.  50. 

^  VoyaQe$  tVlbn  Bat^ntUih^  traduit  par 
Defr^mery  et  Sanguinettii  Paris*  1853'iil>. 
iv.  22S.  244*. 

»  Yule,  Book  o/Ser  Marco  Polo,  il  (1871 ) 
228. 

*  Muratori,  Rerum  Itaticarnm  Script oreJi, 
xiii.  {1733}  1170.-100  rotoU  =  175  lb. 
AvoirdupoiMn 


« L.  de  Mas  Latne,  //mC  de  VUm  d* 
Chffprr,  etc,  iii.  (1861)  483. 

«  Ibkl.  iii.  40G. 

7  Botth'o  thi  Viagtm  de  rruco  da  Qama 
em  14[)7,  par  Herculano  e  o  Biuika  CmMIo 
de  Faiva,  negimda  edivAo,  Lisbon,  186L 
109. 

The  Roteiro  ia  also  found  in  Ftuckig^, 
Dorumfjitr  znr  OtuchkhU  d^r  Phtirmaek^ 
Halle,  1876.  la 

^  Yule,  op,  cU,  iL  222, 


RESINA  BENZOE. 


405 


samo  record,  the  price  of  benzoio  (beijolm)  in  Alexandria  was  1  cruzado 
\)er  arratd,  half  the  value  of  aloes  wood. 

The  Portuguese  traveller  Barbosa*  visited  in  loll  Calitnvt  on  the 
Malabar  Coast,  and  found  BcnzHi  to  be  one  of  the  more  valuable  items 
of  export,  one  Java zold  (22  lb.  G  oz.)  costinfj  05  to  70  fhnocs  ;  caiiii>hnr 
fetched  nearly  the  same  price,  and  mace  only  25  to  30  fanoes.  From 
other  sources  we  gather  that  benzoin  was  an  article  of  Venetian  trade 
in  the  beginning  of  the  lOtb  century. 

Garcia  de  Orta,  writing  at  Ooa  (15G3),  was  the  first  to  give  a  lucid 
and  intelligent  account  of  benzoin,  detailing  the  method  of  collection, 
and  distinguishing  the  drug  of  Siam  and  Martaban  from  that  produced 
in  Java  and  Sumatra, 

It  began  then  to  be  regularly  impiorted  into  Europe,^  being  frequently 
wiled  Am  dulcifi.  The  cheniista  of  that  time  submitted  it,  like  many 
other  substances,  to  dry  distillation.  Benzoic  acid  occasionally 
separating  from  the  oily  products  (/'oleitiu  Bmzoea*^)  was  noticed 
already  by  Nostredame,^  Roscllo/  Liebaut,*  Blaise  de  Vigenere,^  and 
othei's.  It  was  a  common  pharmaceutical  preparation,  under  the  name 
of  Flores  Benzoes,  since  the  17th  century.' 

In  the  early  part  of  the  17fch  century,  there  was  direct  commercial 
intercoui-se  between  England  and  both  Siam  and  Sumatra,  an  English 
factory  existing  at  Ayuthia  (Siam)  until  1C23 ;  and  benzoin  was  doubt- 
less one  of  the  commodities  imported.  The  import  duties  levied  upon 
it  in  England  in  1G35  amounted  to  10.s.  per  Ib.^ 

Production — Benzoin  is  collected  in  Northern  and  Eastern 
Sumatra,  especially  in  the  Batta  country,  lying  southward  of  the  state 
of  Achin.^  The  tree  grows  in  plenty  also  in  the  highlands  of  Palcmbang 
in  the  south  and  its  resin  is  collected.  It  is  chiefly  on  the  coast  regions 
that  considerable  plantations  are  found.  Teysmannsaw  the  cultivation 
in  the  tmcts  of  the  river  Bat  an  g  Leko,  the  trees  being  planted  about 
1-5  feet  apart  The  benzoin  from  tlie  interior  is  mostly  from  wild  trees, 
which  occur  at  the  foot  of  the  mountains  at  an  elevation  of  300  to 
1000  feet 

The  trees,  which  are  of  {juick  growth,  are  raised  from  seeds 
grown  on  the  [edges  of  ?]  rice-fields ;  they  require  no  particular 
attention  beyond  being  kept  clear  of  other  plants,  until  about  (i  or 
7  years  old,  when  they  have  trunks  6  to  8  inches  in  diameter,  and 


'  FlUckiger,  /,<•.,  page  14. 

'  Canlanus,  Lea  tivre^  de  ta  suhti({t4^ 
Paris,  1556  (rtrat  edition,  1550),  page  160 
b,  Btatcfi:  *'be]zoi  eat  de  vil  prix  pour 
rAbondonc^  " 

>  ExcfUrnt  ti  moult  ntlte  opmaile  a  toutg 
nerAuair^  qui  dtsirenl  avoir  cognoismnce  de 
pittsitUfA  rxqiiUc^  rctrpt^^^  1550. 

*  Alexii  Pc<iemoiitam  (or  llitiron. 
,Boinillo),  De  atcrtiU  libri  vi,  Basil,  1560, 

ge  107, 
Qua f re  Herts  de  $eereU  de  m^decine  ei 
d«   ia   jthilotoplm  ehimique^   Paris,    1579, 
y«kKf>  146. 

^  Traicffi  du  ffu  ei  du  ad,  Paris,  IG22, 
-pAgQ  99» — Vigeii*^re  speaks  tliatiiictly  of 
•*nJaineiJ»  ou  aiguillea, "  i  e.  crj'atala. — He 
died  in  1596. 


^  Fllickiger,  Pharni.  Jouni.  vl  (1870) 
1022. 

*  The  Haiti  of  Marchatuiizes,  London, 
1035. 

^  Miqmel,  Prodromus  Florm  Sumairame^ 
1860.  72;  Marsilen,  HIaL  of  Sumatra, 
I-K>ndon,  1783.  123.— Tho  lattur  author 
reaided  at  Beucoolen,  oa  an  official  of  tlio 
iilngliah  Government. 

flie  statement  of  Oawfurd,  Lc,  that 
benzoin  is  collected  in  Borneo  *^on  the 
lu/rfheni  coaM  hi  the  territory  of  Brimai  "  ia 
to  U8  inexplicable.  Mr.  St.  Jolin,  British 
Consul  in  Borneo,  in  an  official  report  on 
the  tra<ie  of  Bruuai,  dated  from  that  place 
29  January  1S58,  eniinieratcs  the  various 
productiona  of  the  diatrict,  but  does  not 
name  benzoin. 
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are  capable  of  yielding  the  resin.  lacisioas  are  then  mode  in  their 
stems,  from  which  there  exudes  a  thick,  whitish,  resinous  juice»  which 
soon  hardens  by  exposure  to  the  air,  and  is  carefully  scraped  off 
with  a  knife. 

The  trees  continue  to  yield  at  the  rate  of  about  three  pounds  per 
annum  for  10  or  12  years,  after  which  period  they  are  cut  down.  The 
resin  which  exudes  during  the  first  three  years  is  said  to  be  fuller  of 
white  tears,  and  thei"efore  of  finer  quality,  than  that  which  issues  sub- 
sequently, and  is  termed  by  the  Malays  Head  Benzoin,  That  which 
flows  during  the  next  7  or  8  years,  is  browner  in  colour  and  less 
valuable,  and  is  known  as  Belly  Benzoin;  while  a  third  sort,  called 
Foot,  is  obtained  by  splitting  the  tree  and  scraping  the  wood ;  this  last 
is  mixed  with  much  bark  and  refuse.^ 

Benzoin  is  brought  for  sale  to  the  ports  of  Sumatra  in  largo  cakes 
called  TampangSf  wmpped  in  matting.  These  have  to  he  broken,  and 
softened  cither  by  the  heat  of  the  sun  or  by  that  of  boiling  water,  and 
then  packed  into  square  cases  which  the  resin  is  made  to  filL 

The  only  accoimt  of  tlie  collection  of  Slam  Benzain  is  that 
given  by  Sir  R.  H,  Schomburgk,  for  some  years  British  Consul  at 
Bangkok.*  He  represents  that  the  bark  is  gashed  all  over,  and  that 
the  resin  which  exudes,  collects  and  hardens  between  it  and  the 
wood,  the  former  of  which  is  then  stripped  off.  This  account  is  con- 
finned  by  the  aspect  of  some  of  the  Siam  benzoin  of  commerce  as 
well  as  by  that  of  pieces  of  bark  in  our  possession;  but  it  is 
evident  that  all  the  Siam  diug  is  not  thus  obtained.  Schomb 
adds,  that  the  resin  is  much  injured  and  broken  during  its  oca' 
ance  in  small  baskets  on  bullocks*  l>acks  to  the  navigable  parta 
the  Menam,  whence  it  is  brought  down  to  Bangkok.* 

Whether  benzoin  owes  its  original  fluidity  to  a  volatile  oil  hold- 
ing the  resin  in  solution,  and  its  solidification  to  the  volatilization 
of  this  oil,  or  whether  the  resin  itself  hardens  by  oxidation,— what 
occasions  the  remarkable  diversity  of  aspect  between  tlie  opaque  and 
milk -like,  and  the  completely  transparent  resin,  are  questions  to  be 
investigated  by  some  future  observer. 

Description— Benzoin  (always  termed  in  English  commei'ce  Oum 

Be}ijmmn)  is  distinguished  as  of  two  kinds,  Siam  and  Suviati'a,  Each 
sort  occurs  in  various  degrees  of  purity,  and  under  considerable 
differences  of  appearance. 

1,  Siam  Benzom — The  most  esteemed  sort  is  that  which  consi 
entirely  of  flattened  tears  or  drops,  an  inch  or  two  long,  of  an  opaque, 
milk-like,  white  resin,  loosely  agglutinated  into  a  mass.  More  fre- 
quently the  mass  is  quite  compact,  consisting  of  a  certain  proportion  of 
white  tears  of  the  size  of  an  ahnond  downwards,  imbedded  in  a  deep, 
rich  amber-brown,  translucent  resin.  Occasionally  the  translucent  team 
preponderates,  and  the  white  tears  are  almost  wanting.  In 
pacKages,  the  tears  of  white  resin  are  very  small,  and  the  wholo 

*  The  tonna  Heml^  Belly  and  Foot,  cqui- 
fiilont  to  oor  worda  superior,  mediuvi  and 
inferior,  %TVi  used  in  the  Ewt  to  dintin^ah 
the  (Qualities  of  many  other  commoditiefi, 
aa  Borneo  Camphor,  Esculent  Birda^-neata, 
C«rduiioma,  Galhanum,  &c. 


taVH 


'  Thia  accoimt  moat  have  bvcii  decivod 
from  others,  for  Sir  E.  H*  Scbambnii^ 
never  visited  the  region  ptodneHm 
benzoin. 

*  Fharm,  Journ,  uL  (1862)  120. 
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has  the  aspect  of  a  reddish-brown  granite.     There  is  always  a  certain 
admixture  of  bits  of  wood,  bark,  and  other  accidental  impurities. 

The  white  tears  when  broken,  display  a  stratified  structure  w^ith 

j  layers  of  greater  or  less  translucency.     By  keeping,  the  white  milky 

I  resin  becomes  brown  and  transparent  on  the  suriaee. 

I       Siam  benzoin  is  very  brittle,  the  opaque  tears  showing  a  sHghtly 

I  waxy,  the  transparent  a  glassy  fracture.     It  easily  softens  in  the  month 

fand  may  be  kneaded  with  the  teeth  like  mastich.     It  has  a  delicate 

balsamic,  vaoilla^like,  fmgrance,  but  very  little  taste.     When  heated  it 

evolves  a  more  powerfiil  fragrance,  together  with  the  ii'ritating  fumes 

of  benzoic  acid  ;  its  fusing  point  is  75''  C.    The  presence  of  bemsoic  acid 

I  may  be  shown  by  the  microscopical  examination  of  splinters  of  the 

I  resin  under  oil  of  turpentine. 

Siam  benzoin  is  imported  in  cnbic  blocks,  which  takes  their  form 
I  from  the  wooden  cases  in  which  they  are  i>acked  while  the  resin  is 
I  still  soft. 

2.  Smuatra  Benzoin — Prior  to  the  renewal  of  direct  commercial 
intercourse  with  Siam  in  1853,  this  was  the  sort  of  benzoin  most  com- 
monly found  in  commerce. 

It  is  imported  in  cubic  blocks  exactly  like  the  preceding,  from 
which  it  differs  in  its  generally  greyer  tint.  The  mass  however,  when 
the  drug  is  of  good  quality,  contains  numerous  opaque  tears,  set  in  a 
translucent,  gi'cyish- brown  resin,  mixed  with  bits  of  wood  and  bai-k. 
When  less  good,  the  wdiite  teai^s  are  wanting,  and  the  proportion  of 
impurities  is  greater.  We  have  even  seen  samples  consisting  almost 
wholly  of  bai*k.  In  odour,  Sumatra  benzoin  is  both  weaker  and  less 
agreeable  than  the  Siam  drug,  and  generally  falls  short  of  it  in  purity* 
and  handsome  appearance,  and  hence  commands  a  much  lower  price. 
The  greyish-brown  portion  melts  at  05°,  the  tears  at  85°  C. 

A  variety  of  Sumatra  benzoin  is  distinguished  by  the  London  drug- 
brokers  as  Penang  Benjainin  or  Sto}*ax-s7ndli7ig  Benjamiii.  We  have 
seen  it  of  very  fine  quaUty,  full  of  white  tears  {some  of  them  two  inches 
long),  the  intervening  resin  being  greyish.^  The  odour  is  very  agi'ee- 
able,  and  perceptibly  different  from  that  of  Siam  benzoin,  or  the  usual 
Bumatra  sort     Whether  this  drug  is  produced  in  Sumatra  and  by 

*ax  Benzoin  we  know  not ;  but  it  is  worthy  of  note  that  S.  subden' 

~  ta  Miq.,  occurring  in  Western  Sumatra,  has  the  same  native 
name  (Kajoe  Ktminjan)  as  8.  Benzol/a^  and  that  Miquel  remarks  of 
it — '*  An  etiam  benzoiferum  t  *'  ' 

Chemical  Composition — ^Benzoin  consists  mainly  of  amorphous 

resins  perfectly  soluble  in  alcohol  and  in  potash,  having  slightly  acid 

properties,  and  differing  in  their  behaviour  to  solvents.     If  two  pails  of 

""  edrug  are  boiled  with  one  part  of  caustic  lime  and  20  parts  of  water, 

nzoin  acid  is  removed.      From  the   residue  the  excess  of  lime  is 

issolvcd  by  hydrochloric  acid,  and  the  remaining  resins  washed  and 

ried.     About  one-third  of  them  will  be  found  readily  soluble  in  ether, 

^he  prevailing  portion  dissolves  in  alcohol,  and  a  small  amount  remains 

undissolved. 


»  In  the  Public  Lrdfjer,  May  2,  1874,  tbe 

f  pnc<;s  are  quoted  thua  : — 8iam  Gum  Buu- 

JamiQ,  1st  ftnd  2iid  qaalities,  £10  to  £2S  p<jr 

ewt.;  Sumatra,  Istand^nd,  £7  lOd.  to  £12. 


'  There  were  8  cases  of  this  drug  offered 
at  Public  Sale,  13  April  I87L 
•  f  rorf,  Fhrrn  Sktmaimi^^^  I860.  474. 
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By  distilling  the  resin  of  benzoin  with  ten  timoa  its  weight  of  zinc 
dust,  Ciamician  (1878)  chiefly  obtained  toluol,  C^H^(CH*). 

Subjected  to  dry  distillation,  benzoin  affords  as  chief  product 
Benzoic  Acidj  C'ffO^,  together  with  cmpyreomatic  products,  among 
which  Berthelot  has  proved  the  presence  (in  Siam  benzoin)  of  iStyt'ol 
(p,  274-).  The  latter  has  been  obtained  in  1874  by  Theegarten  from 
Sumatra  benzoe  by  distilling  it  w^ith  water.  When  the  resin  is  fused 
with  potash,  it  is  partly  decomposed  and  then,  according  to  Hlasiwetz 
and  Barth  (186G),  yields  among  other  product^  protocol  tech  uic  acid 
(more  than  5  per  cent),  C*^H'(OH)^COOH,  para-oxybenzoic  acid, 
C'H\OH)COOH,  and  pyrocatechin,  C^'H*(OH)l 

Benzoic  acid  exists  ready-formed  in  the  ding  to  the  extent  of  14  to 
18  per  cent.^  Although  the  acid  dissolves  in  12  parts  of  boiling  water, 
the  resin  in  which  it  is  imbedded  precludes  its  complete  ex:traction  by 
this  means.  It  is  however  easily  accomplished  by  tlie  aid  of  an  alkali, 
most  arlvantageously  by  milk  of  lime,  which  does  not  combine  with  the 
amorphous  resins. 

Benzoin  is  not  manifestly  acted  on  by  bisulphide  of  carbon,  but  if 
kept  in  contact  with  it  fur  a  month  or  two,  very  large  colourless  crystals 
of  benzoic  acid  make  their  appearance.  Brought  into  a  warm  room,  the 
crystals  quickly  dissolve,  but  arc  easily  reproduced  by  exposui*e  to  cold- 
Most  pharraacopa^ias  require  not  the  inodoiTjus  acid  obtained  by  a 
wet  process,  but  that  afforded  by  subhmation,  which  contains  a  small 
amount  of  fragrant  empyreumatic  products.  The  resin,  w^hen  repeatedly 
subjected  to  sublimation,  affords  as  much  as  14  per  cent,  of  benzoic  acid. 
It  has  long  been  known  that  the  opacjue  white  tears  of  benzoin  are  less 
rich  in  benzoic  acid  than  the  transpai^ent  brown  resin  in  which  they  lie. 
From  the  latter,  S.W.Brown  (1833)  extracted  13  per  cent  of  impure 
acid,  but  from  the  former  scarcely  8|  per  cent.  We  are  by  no  means  sure 
that  such  difference  is  constant. 

Bitter  almond  oil,  which  by  oxidation  yields  benzoic  acid^  is  wanting 
in  benzoin-  Very  little  volatile  oil  is  in  fact  to  be  got;  half  a  pound  of 
the  best  Penang  benzoin  yielded  us  by  distillation  with  water  only  a 
few  drops  of  an  extremely  fragi^ant  oil{8tyrolf). 

Ferric  chloride  imparts  to  an  alcoholic  solution  of  benzoin  a  dark 
brownish  green,  which  is  not  acquired  under  the  same  circumstances  by 
the  aqueous  decoction  of  the  powdered  resin.  Benzoin  dissolves  in  cold 
oil  of  vitriol,  forming  a  solution  of  splendid  carmine  hue,  from  which 
water  separates  cr3'stals  of  benzoic  acid. 

Kolhe  and  Lauteroann  in  180O  discovered  in  Siam  and  Penang  ben- 
zoin together  with  benzoic  acid,  an  acid  of  different  constitution,  w^hich 
in  1861  they  recognized  as  Cinnamic  Acid,  CH'O'.  Aschoff  (1861) 
found  in  a  sample  of  Sumatra  benzoin,  cinnamic  acid  only,  of  which  ho 
got  11  per  cent;  and  in  amygdaloid  Siam  and  Penang  benzoin  only 
benzoic  acid.  In  some  samples  of  the  latter,  one  of  us  (F.)  Ijas  likcwf 
met  with  cinnamic  acid.  On  triturating  this  sort  with  peroxide  of  1 
and  boiling  the  mixture  with  water,  the  odoui*  of  bitter-almond  oil^due 
to  the  oxidation  of  cinnamic  acid,  is  evolved. 

The  simultaneous  occuixence  of  benzoic  and  cinnamic  acids,  or  tbd 


I 
I 

I 


;i 


1  Lowe  (1870)  and  Rump  (1878)  at- 
tempted to  prove  that  the  acid  is  partly 
present  in  tfie  form  of  n  compound^  bnt 


they  have  not  shown  with  which  rabctADOt 
it  ia  combined  in  the  drug. 
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absence  of  one  or  other  of  them  in  benzoin,  ia  due  to  eireumstances  at 
present  unexplained.  Rinnp  is  of  the  opinion  that  the  last-named  acid 
exclusively  is  present  in  the  Penang  (or  Sumatra)  benzoin  and  that  no 
variety  of  the  drug  contains  both  those  acids. 

Rump  (1?^78)  treated  Siam  benzoic  with  caustic  lirae  (see  p.  407), 
precipitated  the  benzoic  acid  with  hydrochloric  acid,  and  agitated  the 
liquid  with  ether*  The  latter  on  evaporating  afforded  a  mixture  of 
benzoic  acid  and  VatilUhi  {see  article  Yanilia). 

Commerce— Tlie  statistics  of  Singapore,*  the  great  emporium  of  the 
commerce  of  the  Indian  Archipelago,  show  the  import.^  of  Gum  Benjamin 
in  1871  as  7442  cwt,  of  w^hich  quantity  G1S5  cwt.  had  been  shipped  from 
Sumatra  and  405  cwt  from  Siam.  In  1877  only  1871  peculs  {2227  cwts.) 
were  exported  from  Singapore,  Penang,  which  is  also  a  mart  for  this  drug 
was  stated  in  1871  to  have  received  from  Sumatra  for  trans-shipment, 
4959  cwt.  of  Gum  Benjamin. 

Padang  in  Sumatra  exported  in  1870,  4303  jveculs  {5122  cwt.);  and 
in  1871,  4064  peculs  (4838  cwt)  of  benzoin.^ 

The  imports  of  Gum  Benjamin  into  Bombay  in  the  year  1871-72 
were  no  less  than  5975  cwt,  and  the  exports  1043  cwt^ 

Uses — -Benzoin  appears  to  be  nearly  devoid  of  medicinal  properties, 
and  is  but  little  employed.  It  is  chietly  imported  for  use  as  incense  in 
the  service  of  the  Greek  Church. 


OLEACE^. 


MANNA. 
Manna;  F.  Manne ;  G.  Manna. 

Botanical  Origin — Fraxiniis  Ornus  L,  (Oi-nua  europcea  Pers.),  the 
Manna*ash,  is  a  small  tree  found  in  Italy,  whence  it  extends  northwards 
Bs  far  as  the  Canton  of  Tessin  in  Switzerland  and  the  Southern  'lyrol. 
It  also  occurs  in  Hungary  {Buda)  and  the  eastern  coasts  of  the  Adriatic, 
in  Greece,  Turkey  (Constantinople),  in  Asia  Minor  about  Smyrna  and  at 
Adalia  on  the  south  coast  It  grows  in  the  islands  of  Sicily,  Sardinia 
and  Coi-sica,  and  is  found  in  Spain  at  Moxcnte  in  Valencia,*  As  an 
ornamental  tree  it  has  been  introduced  into  Central  Europe,  where  it  is 
often  seen  of  greater  dimensions,  sometimes  acquiring  a  height  of  about 
30  feet.  It  blossoms  in  early  summer,  producing  numerous  feathery 
panicles  of  dull  white  flowers  which  give  it  a  pleasing  appearance.  The 
foliage  exhibits  great  variation  in  shape  of  leaflets,  even  where  the  tree 
is  uncultivated  ;  and  the  fruits  also  are  very  diverse  in  form. 

In  some  districts  of  Sicily,  a  little  manna  is  obtained  from  the 
Common  Ash,  F.  excdsior  L, 

History — The  name  Manna,  though  originally  applied  to  the  ali- 
ment miraculously  provided  for  the  sustenance  of  the  ancient  Israelites 


*  Bluf  Book  for  the  Colony  of  the  Strait* 
itleinezit«,  8iiigapore,  1S72, 
■  Conjfular  R^orts^  August  1873.   053. 
>  Statrmeni  of  the  Trade  ciml  Navigation 


of  the  Preeklenct/  of  Bombay  for  1S71-72, 
yt.  ii.  26.  79, 

*  Frajchiu*  Bungmna  DC,  a  treo  of 
Northern  China,  appears  to  be  hardly  dia- 
tinct  from  i'  Omuii, 
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during  theii'  journey  to  the  Holy  Land,  has  been  used  to  designate  other 

substances  of  distinct  nature  and  origin.  Of  these,  the  best  known  and 
most  important  is  the  saccharine  exudation  of  Frdxiiitia  Ornus  L,, 
which  coDstitntea  the  Manna  of  European  medicine. 

It  appears  evident*  that  previous  to  the  loth  century,  the  manna 
in  Europe  was  imported  from  the  East  and  was  not  that  of  the  ash. 
Raffaele  Maffei,  called  also  Volatermnus,  a  writer  who  flourished  in  the 
second  half  of  the  lath  century,  states  that  maima  began  to  be  gathered 
in  Calabria  in  his  time,  but  that  it  was  inferior  to  the  oriental.^  At 
this  period  the  manna  collected  was  that  which  exuded  spontaneously 
from  the  leaves  of  the  tree,  and  was  termed  Manna  di  foglia  or  Manna 
difronda:  that  which  flowed  from  the  stem  bore  the  name  of  Manna 
di  corjm  and  was  less  esteemed.     All  such  manna  was  very  dear. 

About  the  middle  of  the  16th  century,  the  plan  of  making  incisions 
in  the  trunk  and  bi-anches  was  resorted  to,  and  although  it  was  strenu- 
ously opposed  even  by  legislative  enactment,  the  more  copious  supplies 
which  it  enabled  the  collectors  to  obtain  led  it  to  being  generaUy 
adopted.  The  Ricettario  Fiorentino  of  the  year  1573'  states  that 
the  manna  '*  fotta  con  arte,"  i.e.  obtained  by  incisions,  came  from 
Cosenza  in  Calabria  and  diflered  not  little  from  Syrian  "  manna 
mastichina/** 

Manna  di  foglia  became  in  fact  utterly  unknown,  so  that  Cirillo 
of  Naples,  writing  in  1770,  expresses  doubt  whether  it  ever  had  any 
existence.' 

With  regard  to  the  history  of  manna-production  in  Sicily,  there  is 
this  curious  fact,  that  near  Cefalii  tliere  exists  an  eminence  in  the 
Madonia  range,  called  Gebelman  or  Gibehnaniiaj  which  in  Arabic 
signifies  riianna-riiountaiiu  This  name  is  not  of  modem  origin,  but  ia 
found  in  a  diploma  of  the  year  1082,  concerning  the  foundation  of  the 
bishopric  of  Messina ;  and  it  has  been  held  to  indicate  that  manna  was 
there  collected  during  the  Sai^acenic  occupation  of  Sicily,  a.d.  827  to 
1070.  We  have  not  been  successful  in  finding  any  evidence  whether 
this  supposition  is  well  founded.  On  the  other  laand,  it  is  remark- 
able that  no  writer,  so  far  as  we  know,  mentions  manna  as  a  production 
of  Sicily,  before  Paolo  Boccone  of  Palermo,  who,  after  naming  many 
localities  for  the  drug  in  continental  Italy,  states  that  it  is  also  obtained 
in  Sicily,* 

Manna  w^as  also  i^roduced  until  recently  in  the  Tuscan  Marexmna> 
but  neither  from  that  locality,  nor  from  the  States  of  the  Church,  where 
it  was  collected  in  the  time  of  Boccone,  is  any  supply  now  brought  into 
commerce,  though'the  name  of  Tolfa,  a  town  near  Civita  Vecchia,  is  still 
used  to  designate  an  inferior  sort  of  the  drug. 

The  collection  of  manna  in  Calabria,  which  was  imported  up  to  the 
end  of  last  century,  has  now  almost  entirely  ceased.^ 


*  Hanbnry,  IlUtorical  Notes  on  MtmnOt 
Pharm,  Journ.  xj.  (1870)  326;  or  Science 
Papers,  355. 

*  Comnuntarii  tTrbanif  Paris,  1615.  lib. 

da  L  413. 

*  p.  40;  we  have  not  teen  the  edition  of 
1498. 

*  Mostichina    alludes  probably  to    tbe 
k  gnuahr  form  of  that  maiina^perhapa  it 


WRB  thai  of  AUuigi,  which  we  ahaU  metttion 
further  on,  p.  414. 

»  PML  Tratu.  \x,  (1771)  238. 

*  Museo  di  Fmctk,  Venet.  1697*  Oha. 
xiv.~xv, 

'  Hanbniy  in  Okmmle  Botanko  fi^diitmp^ 
Ottobre  1872.  267;  Pharm,  Joum,  Nor.  9(h. 
1S72.  421 ;  JScienee  Pap^ra,  3fiow 
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Production — ^The  manna  of  commerce  is  collected  at  the  present 

flay  exclusively  in  Sicily »  The  principal  localities  producing  the  druff 
are  the  districta  around  Capaci,  Carini,  Cinisi,  and  Favarota,  small 
towns  20  to  25  milea  west  of  Palermo  near  the  shores  of  the  Imy  of 
Castellamare ;  also  the  townships  of  Geraci,  Ciistelhuono,  and  other 
places  in  the  district  of  Gefalii,  oO  to  70  miles  eastward  of  Palermo. 

The  manna-ash,  in  the  districts  whence  the  best  mauna  is  obtained, 
does  not  at  the  present  day  form  natural  woods,  but  is  cultivated  in 
regular  plantations  colled  /rami  nettL  The  trees,  which  attain  a  height 
of  from  10  to  20  feet,  are  planted  in  rows  and  statxi  about  7  feet  apart, 
the  soil  between  being  at  times  loosened,  kept  free  from  weeds,  and 
enriched  by  manui*e.  After  a  tree  is  B  years  old  and  when  its  stem  is 
at  least  3  inches  in  thickness,  the  gathering  of  manna  may  begin ;  and 
may  continue  for  10  or  12  years,  when  the  stem  is  usually  cut  down» 
and  a  young  one  brought  up  from  the  same  root  takes  its  place.  The 
same  stump  thus  has  often  two  or  three  stems  rising  from  it. 

To  obtan  manna,  transverse  cuts  from  1^  to  2  inches  long  and  1 
inch  apart,  are  raaile  in  the  bark,  just  reaching  to  the  wood.  One  cut 
is  made  daily,  beginning  at  the  bottom  of  tlie  tree,  the  second  directly 
above  the  fii*st,  and  so  on  while  dry  weather  lasts.  In  the  following 
year,  cuts  are  made  in  the  untouched  part  of  the  stem,  and  in  the  same 
way  in  succeeding  seasons.  When  after  some  years  the  tree  has  been 
cut  all  round  and  is  exhausted,  it  is  felled  Pieces  of  sticks  or  straws  are 
inserted  in  the  incisions,  and  become  encrusted  with  the  very  superior 
manna,  called  Manna  a  cannolo,  which  however  is  unknown  in  com- 
merce as  a  special  sort  The  fine  manna  ordinarily  seen  appeara  to 
have  hardened  on  the  stem  of  the  tree.  The  manna  which  flows  from 
the  lower  incisions,  and  is  often  collected  on  tiles  or  on  a  cup-shaped 
piece  of  the  stem  of  the  prickly  pear  (Opuntia),  is  less  crystalline,  and 
more  gummy  and  glutinous,  and  is  regarded  of  inferior  quality. 

The  best  time  for  notching  the  stems  is  in  July  and  August,  when 
the  trees  have  ceased  to  push  forth  more  leaves.  Dry  and  warm 
weather  is  essential  for  a  good  harvest.  The  maima  after  i^emoval  from 
the  tree,  is  laid  upon  shelves  in  order  that  it  may  dry  and  harden 
before  it  is  packed.  The  masses  left  adhering  to  the  stem  after  the 
finer  nieces  have  been  gathered,  are  scraped  off  and  form  part  of  the 
Srtudl  Manna  of  commerce,^ 

Secretion — We  have  examined  microscopically  the  bark  of  stems 
of  Fraxinus  Ornus  that  had  been  incised  for  manna  at  Capaci.  It 
exhibits  no  peculiarity  explaining  the  formation  of  manna,  or  any 
evidence  that  the  saccharine  exudation  is  due  to  an  alteration  of  the 
ceU'Walk  as  in  the  case  of  tnxgacaoth.  The  bark  is  poor  in  tannic 
matter  ;  it  contains  starch,  and  imparts  to  water  a  splendid  fluorescence 
due  to  the  presence  of  Fraxin* 

Description — Various  terms  have  been  used  by  pharmacological 
writers  to  designate  the  different  qualities  of  manna,  but  in  English 


^ 


*  Our  accouDt  of  the  production  of  uianna 
hat  been  derived  from  the  observations  of 
Stettner,  who  viaited  SiciJy  in  the  fftuxuner 
of  1847  (Archiv  fhr  Pkarm.  m.  194;  idso 
%Viggeni*  Jahrtsheridit,  1848.  :^5;  Jlook*^'* 
jQurn,  qf  BoL  i.  1849.  124),  from  those  of 


Cleghom  ( Tra/w.  of  the  Bot  Soc.  of  Kdin- 
bimjh,  %.  I86S-69.  132),  and  from  personal 
investigation B  made  by  one  of  na  in  tlie 
neighbour hoi>d  of  Palermo  in  M&y  1872, 
See  Hanbury,  ScUnce  Papers ^  367. 
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commerce  tliey  are  not  now  employed;  and  tho  better   kinds  i 
drug  are  called  simply  Flake  Mirniia,  M'hile  the  sm-iller  pieces,  usually 
loosely  agglutinated  and  sold  separately,  are  termed  Hviall  Mawna  or  ™ 
Tolfa  ManiuK  f 

Owing  to  tiie  gmdiml  exudation  of  the  juice  and  the  deposition  of 
one  layer  over  another,  manna  has  a  stalactitic  aspect.  The  finest 
pieces  are  mostly  in  the  form  of  three-edged  sticks,  sometimes  as  much 
as  G  to  8  inches  long  and  an  inch  or  more  wide,  grooved  on  the  inner 
side,  which  is  generally  soiled  by  contact  with  the  bark  ;  of  a  porous, 
crystalline,  friable  structure  and  of  a  pale  brownish  yellow  tini^ 
becoming  nearly  pure  white  in  those  parts  which  have  been  most 
distant  from  the  bark  of  the  tree.  The  pieces  which  are  of  deeper  B 
colour,  and  of  an  unctuous  or  gummy  appearance,  are  less  esteemed,  V 
Good  manna  is  crisp  and  brittle,  and  melts  in  the  mouth  wuth  an 
agreeable,  honey-like  sweetness,  not  entirely  devoid  of  traces  of  bitter- 
ness and  acridity.  Its  odour  may  be  compared  to  that  of  hooey  or 
moist  sugar. 

Manna  of  the  best  quality  dissolves  at  ordinaiy  temperatures  in  about 
six  parts  of  water,  forming  a  clear,  neutral  liquid.     It  contains  besides  i 
raannite,  a  small  proportion  of  sugar  and  gum. 

The  manna  which  exudes  from  the  older  stems  and  from  the  lower 
parts  of  even  young  trees,  contains  more  or  less  considerable  quantities 
of  gum  and  fermentable  sugar,  as  well  as  extraneous  impurities.  The 
less  favourable  weather  of  the  later  summer  and  autumn  promotes  an 
alteration  in  the  coinposition  of  the  juice,  and  impau-s  its  property  of 
concreting  into  a  crystalline  mass.  ^" 

Chemical  Composition — The  predominant  constituent  of  maof 
at  least  of  the  better  sorts,  is  Mmina-sojjar  or  Mannite,  C*H*(OH)* 
which  likewise  occui"s.  though  in  mudi  smaller  quantity,  in  many  other 
plants  besides  Frcfxhru^i.  Artificial  1^%  it  is  produced  by  treating 
glucose,  (yW^O\  with  sodium-amalgam,  and  indirectly  in  the  fermenta- 
tion of  glucose  or  of  cane-siigan  It  is  isomeric  with  dulcite  or  me  1am- 
pyrin ;  crystallizes  in  shining  prisms  or  tables,  belonging  to  the 
rhombic  system  ;  melts  at  KJG"  C,  and  in  very  small  quantity  may  by 
careful  heating  be  sublimed  and  decomposed.  It  dissolves  in  Go  parts 
of  water  at  10''  C,  less  freely  in  aqueous  alcohol,  very  sparingly  in 
absolute  alcohol,  and  not  in  ether.  Tlie  solution  has  an  extremely 
wxak  rotatory  power,  and  is  not  altered  by  boiling  with  dilute  acids  or 
alkalis,  or  with  alkaline  cupric  tartrate. 

Berthclot  has  shown  that  mannite  is  susceptible  of  fermentation, 
though  not  so  ea.sily  as  sugars  belonging  to  the  group  of  carl>o-hydmtea 
The  quantity  of  mannite  in  the  best  manna  varies  from  70  tr«:>  80  per 
cent. 

When  a  solution  of  manna  is  mixed  with  alkaline  cupric  tartrate, 
rapid  reduction  to  cuprous  hydrate  takes  place  even  in  tho  cohl.  This 
effect  is  due  to  the  presence  of  a  sugar  which,  according  to  Backhaul 
(18G0),  consists  of  ordinary  dextro-glucosc.  It  may  amount  to  as  much 
as  IC  per  cent.,  and  is  found  in  the  best  flake  manna,  but  most  abun* 
danily  in  tho  unctuous  varieties.  Buiguet^  has  pointed  out  that  the 
rotatory  power  of  this  sugar  being  inconsiderable,  it  probably  consists 

Voiim.  de  Pharm,  vii.  (1867)  401  ;  viii.  (1868)  5. 
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of  a  mixture  of  Cane-suf/ar  and  Levuhse.  He  found  however  that  an 
aqueous  solution  of  manna  deviates  powerfully  to  tho  right,  a  fact 
which  he  considers  due  to  the  presence  of  a  lar^^e  proportion  of  Dextrin. 
The  best  kinds  of  raaDwi,  according  to  Buignet,  contain  about  20  per 
cenL  of  dextrin  ;  the  inferior  much  more. 

In  our  experiments  we  have  not  succeeded  in  is«  4ating  either  dextrin 
or  cane-sugar.  There  is  present,  even  in  the  finest  manna,  a  small 
amount  of  a  dextrogyre  mucilage,  which  is  prefii>itat'ed  by  netitral 
acetate  of  lead,  and  yields  mucic  acid  when  boiled  with  concentrated 
nitric  acid. 

Ether  extracts  from  an  aqueous  Bolution  of  manna  a  very  small 
quantity  of  red-brown  resin,  having  an  offensive  odour  and  sub-acrid 
taste  ;  together  with  traces  of  an  acid  which  reduces  silver-salts  and 
appears  to  be  easily  resinified.  The  quantity  of  water  in  the  inferior 
kinds  of  manna  often  amounts  to  10  or  15  per  cent  The  finest  manna 
affords  about  S*6  per  cent,  of  ash. 

The  greenish  colour  of  certain  pieces  of  manna  was  formerly  attri- 
buted to  the  presence  of  cop]>er,  till  Gmelin,  on  account  of  the  llnor- 
Gscence  of  the  solution,  a.scribed  it  to  ^EscifUn,  It  is  in  reality  produced 
by  a  body  much  resembling  jeseuliu,  namely  Fraxhi,  C"'H^''0^^  occurring 
ill  the  bark  of  the  manna-ash  and  of  the  common  ash,  and  together 
with  sesculin,  in  that  of  the  horse-chestnut.  Fraxin  crystallizes  in 
Colourless  prisms,  easily  soluble  in  hot  water  and  in  alcohol,  and  having 
a  faintly  astringent  and  bitter  taste.  Bv  dilute  acids,  it  is  resolved  in- 
to FraJcetln,  C'°ffO^  and  Glucose,  (flVky.  The  presence  of  fraxin  in 
tnanna,  es[>ecially  in  the  inferior  sorts,  is  made  apparent  by  tlm  faint 
fluorescence  of  the  alcoholic  nmnna  solution.  The  smallest  fragment  of 
the  bark  of  the  ash  or  the  niaiuia  ash  immersed  in  water  disjilays  the 
same  fluorescence. 

Commerce — The  exports  of  manna  from  Sicily  ^  (cliiefly  from 
Paleimo)  have  been  as  follows  : — 


2540  cwt. 


1M9 

val.  £15,972. 


1870 
15G4  cwt.,  vd.  £10,2-20. 


1871 
3038  cwt,,  val.  £19.523. 


About  half  the  quantity  is  sent  to  France*  Italian  commercial  statistics* 
represent  the  export  uf  manna  in  1870  thus: — in  candii  58,091  kilo. 
(1155  c%vt,),  in  sorte  180,604  kilo.  (3070  cwt).  The  United  Kingdom 
iiujiorted  in  the  year  1870|  2;30  cwt  of  manna,  valued  at  £4447.^ 

In  1877  the  exports  of  "canelli"  from  Messina  were  427'"^  kilo- 
grammes, and  of  the  drug  *'  in  sorto  "  52,H74  kilogr,;  total  value,  127,145 
lire* 

Adulteration— It  can  hardly  be  said  that  manna  is  subject  to 
adulteration,  though  attempts  to  introduce  a  snmioos  manna  made  of 
glucose  liave  been  recorded.  But  considerable  skill  and  ingenuity  have 
been  exjjended  in  converting  the  inferior  sorts  of  maima  into  what  has 
the  aspect  of  fine  natural  Flake  Manna,  the  manufacturerg  admitting 
however  the  factitiousness  of  their  j)roduct.  The  artificial  Flake  Manna 
has  the  closest  superficial  resemblance  to  very  line  pieces  of  the  natural 

'  Rtpori  by  Consul  DennU  on  (he  C(^m-  mf^nto  eomma'cial^.   ihl  re^no  tTIlatia    net 

rnerc^.  and  Naviijaiion  of  Sicily  in  1 861),  1 870  I S70,  M ibno,  1 87 1 , 

(tn*i  l$ll,  'Ann ua I  Siat^'^n^n i  of   (he    Trade   a nd 

^DirezjonegeneraledelleGabeUc — Movi-  Jiam>jathn  o/  the  U,K,/or  1870,  p.  102 
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drug,  but  differs  in  its  more  uniform  colour,  and  in  Imng  nncontaminated 
with  the  slight  impurities,  from  which  natural  manna  is  never  wholly 
free.  It  differs  also  in  that  when  broken,  no  cr^^stals  of  mannite  are  to 
be  seen  in  the  interstices  of  the  pieces,  and  it  wants  the  peculiar  odour 
and  slightly  bitter  tlavour  of  natural  manna.  If  one  part  of  it  is  boiled 
with  four  of  alcohol  (0'838),  a  viscid  honey4ike  residue  will  be  obtained, 
wliereas  natural  manna  leaves  undissolved  a  hard  substance.  Histed ' 
found  it  to  ailbrd  about  40  per  cent  of  mannite,  while  fine  manna 
similarly  treated  yielded  70  per  cent, 

Uses— A  gentle  laxative,  much  leas  frequently  employed  in  this 
country  than  formerly,  but  still  largely  consumed  in  South  America. 
Maunite,  which  possesses  similar  properties,  is  often  prescribed  in  Italy. 

Other  sorts  of  Manna. 

Various  plants  besides  Framnus  afford,  under  certain  conditions, 

saccharine  exudations,  fiome  of  which  constituted  the  Oriental  Mamu^ 
used  in  Europe  in  early  times.  So  far  as  is  known,  they  differ  from 
officinal  manna  in  containing  no  mannite. 

Alhagi  Mfuma ;  Turanjahin  (Ai-abic) ;  is  afforded  by  Alhagi 
Camdorum  Fisch.  (Hedysanim  Alhagi  Pallas,  non  L),  a  small  spiny 
plant  of  the  order  LerfumihwsiV  found  in  Persia,  Afghanistan  and 
Beluchistan.  It  had  already  lieen  noticed  by  Isztachri.-  Excellent 
specimens  of  the  manna,  kindly  obtained  for  us  in  the  north-west  of 
India  by  Dr.  E.  Burton  Brown  and  Mr,  T.  W.  H.  Tolbort,  show  it  as  a 
substance  in  little  roundish,  hard,  dry  tears,  vaiying  from  the  size  of  a 
mustard  seed  to  that  of  a  hemp-seed,  of  a  light  brown  colour,  agreeable 
saccharine  taste,  and  senna-like  smell.  The  leaflets,  spines  and  pods  of 
the  plant,  mixed  with  the  grains  of  this  manna,  ai-e  characteristic  and 
easily  recognizable. 

Villiers  (1877)  showed  this  manna  to  contain  cane-sugar,  a  dextro- 
gyrate glucose,  and  melezitose  (see  further  on :  Brian^on  manna,  page  41G). 
Ludwig*  had  also  found  some  dextrin  and  mucilage, 

Alhagi  Manna  is  collected  near  Kandahar  and  Herat,  where  it  is 
found  on  the  jdants  at  the  time  of  flowering.  It  is  imported  into  India 
from  Kabul  and  Kandahar  to  the  extent  of  about  25  maumis  (2000  lb.) 
annually ;  its  value  is  reckoned  at  30  rupees  per  seer,  =  ZOs,  per  lU* 

Gaz-4t}ijfibiU  (Arabic) ;  Tctmariiik  3Ianna  (in  part) — In  the 
months  of  June  and  July,  the  shrubs  of  tamarisk  (Tamarix  gtiUiat 
var.  mtmnifera  Ehrenb.)  growing  in  the  valleys  of  the  peninsula  of 
Sinai,  especially  in  the  Wady  es  Sheikh,  exude  from  their  slender 
branches,  in  consequence  of  the  puncture  of  an  insect  (Coccns  vianni- 
ptxrus  Elirenb.)  little  honeydike  drojts,  which  in  the  coolness  of  earlv 
morning  are  found  in  a  solid  state.  This  substance  is  TanmriA 
Manna:  it  is  collected  by  the  Ai^abs,  and  by  them  sold  to  the  monks 
of  St.  Katharine,  who  dispose  of  it  to  the  pilgrims  visiting  the  convent 


*  CM  artificial  Flake.  Manna^  in  Pluirm, 

m,  ».  (1870)  C2t», 
<  TcliihBtcbeff,  VAtrk  miufure,  ii  (1856) 
[.855. 

*JrcMiv   der   Pharmacies    19S    (1870) 


*  Stewart.  Puf^ah  Plantt,  Lafacvre  (18001 
p.  57 ;  Daviea,  Beport  on  ikt  irtuk  mi 
re^ource^  qf  the  eounirie$  on  iKe  H^ 
boumlarjf  qjf  British  Jfuda^  L«horOb  IWL  J 
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Tamarisk  Manna  is  also  produced  (but  is  perhaps  uo  longer  collected  ? ) 
in  Persia,  where  it  is  called  Gaz-angabin;^  and  probably  likewise  in 
the  Punjab,-  from  which  regions  it  raay  have  been  brought  to  Europe 
in  ancient  times. 

A  specimen  of  tamarisk  niaena  brought  from  Sinai,  examined  in 
1861  by  Berthelot,  had  the  appearance  of  a  thick  yellowish  syrup,  con- 
taminated with  vegetable  remains.  It  was  found  to  consist  of  cane- 
sugar,  inverted  sugtir  (Inevulose  and  glucose),  dextrin  and  water,  the 
last  constituting  one-iiffcb  of  the  whole. ^ 

Although  the  name  Gtiz-amjahin  signifies  taTnurisk-honey,  it  is 
used  according  to  Hanssknecht*  at  tlie  present  time  in  Pei^ia,  to 
designate  certain  round  cakes,  common  in  all  the  bazaars,  of  which  the 
chief  constituent  is  a  manna  collected  in  the  mountain  districts  of 
Cbahar- Mahal  and  Faraidan,  and  especially  about  the  town  of  Khonsar, 
south-west  of  Ispahan,  from  Astntifaltt^  forulentas  Boiss.  et  Haussk. 
and  A,  aihcendens  Boiss.  et  Haussk.  Tlie  best  sorts  of  this  manna, 
which  are  termed  Guz  Alefi.  or  Gaz  Khimmri,  are  obtained  in  August 
by  shaking  it  from  the  branches,  the  little  drops  finally  sticking 
together  and  forming  a  dirty,  greyish- white,  tough  mass.  The  com- 
moner sort  got  by  scraping  tlie  stem,  is  still  more  impure.  The 
sj>ecimen  of  it  brought  by  Haussknecht  yielded  to  Ludwig*  dextrio, 
uncrystallizal>le  sugar  and  oiganic  acids. 

ShiT'lbisi — Ancient  writers  on  materia  medica  as  Garcia  d'Orta 
(1563)  mention  a  sort  of  manna  known  by  this  name.  The  substance 
is  still  fijund  in  the  bazaars  of  North-western  India,  being  imported  in 
small  quantity  from  Afghanistan  and  Turkistau.'^  Haussknecht  in  his 
paper  on  Oriental  Manna  already  quoted,  states  that  it  is  the  exuda- 
tion of  Cotmieaster  nummidaria  Fisch,  et  Mey.  (litmieece),  also  of 
Atrapkaxis  spinosa  L,  {Poli/ffonaceiv),  and  that  it  is  brought  chiefly 
from  Herat.  We  have  to  thank  Dr.  E.  Bui'ton  Brown  of  Lahore,  and 
Mr.  Tolbort  for  specimens  of  this  manna,  which,  from  fmgments  it 
contains,  is  without  doubt  derived  from  a  Cotonffwityr.  It  is  in  irregular 
roundish  tears,  from  about  J  up  to  J  of  an  inch  in  greatest  length,  of 
an  opaque  dull  white,  slightly  clammy,  and  easily  kne^ided  in  the 
fingers.  It  has  a  manna-like  Bmeil»  a  pure  sweet  taste  and  crj^stalline 
fracture.  With  water,  it  forma  a  syrupy  solution  with  an  abundant 
residue  of  starch  granules, 

Shir-khist  was  found  by  Ludwig  to  consist  of  an  exudation  analo- 
gous to  tragacanth,  but  containing  at  the  same  time  two  kinds  of  gum, 
an  amorphous  levogyre  sugar,  besides  starch  and  cellulose. 

OcfX*  Mmina — The  occurrence  of  a  saccharine  substance  on  the  oak 
is  noticed  by  both  Ovid  and  Virgil,  and  it  is  also  mentioned  by  the 
AitLbian  physicians,  as  Ibn  Bay  tar  ^  and  EUuchasem  Elimithar.'*  The 
last  named,  who  died  a.d.  1052,  states  that  the  exudation  appears  upon 
the  oaks  in  the  region  of  Diarbekir.  At  the  present  day,  it  is  the 
object  of  some  industry  among  the  wandering  tribes  of  Kuixiistan,  who, 


^  Angelus,  Pharm.  Ptraiea  (nee  appendix) 
p.  359. 

»  iStewart,  op.  clL  p.  92. 

'  Compter  Rendun,  hil  (1801)583;  Pharm. 
Joum.  iiL  (1862/  274 

*  Airhiv  d.  Pharmaek,  192  (1870)  246. 


*  Loc.  cit. 

"  Da  vies  in  the  work  quoted  at  page  414, 
note  4. 

'  Ed.  Sontheimer,  i.  (1840J  375. 

8  Tacuini  SanikitUt  Argentorati  (1531) 
24. 
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according  to  Haussknecht,  collect  it  from  Quercus  Vallonea  Kotschy 
and  Q.  j^^Ts^ica  Jaub.  et  Spach.  These  trees  are  visited  in  the  month 
of  August  by  immense  numbers  of  a  small  white  Cvcl^hs,  from  the 
puncture  of  which  a  saccliariue  fluid  exudes,  and  solidifies  in  little 
grains.  The  people  go  out  before  sunrise,  and  shake  the  grains  of 
maona  from  the  branches  on  to  linen  cloths,  spread  out  beneath  the 
trees.  The  exudation  is  also  collected  by  dipping  the  small  branches 
on  which  it  is  formed,  into  vessels  of  hot  water,  and  evapoi*ating  the 
saccliarine  solution  to  a  93Topy  coasistence,  which  in  this  state  is  used 
for  sweetening  food,  or  is  mixed  with  flour  to  form  a  sort  of  cake. 

A  fine  specimen  of  the  Oak  Manna  of  Diarbekir  was  sent  to  the 
London  International  Exhibition  of  1802.  It  constituted  a  moist  soft 
mass  of  ag;/lutinated  tears,  much  resembling  an  inferior  sort  of  ash- 
manna,  and  bad  an  agi-eeable  saccharine  taste. 

A  less  pure  form  of  this  manna  occurs  as  a  compact,  greyish,  saccha- 
rine mass,  sometimes  hard  enough  to  bo  broken  with  a  hammer.  It 
consists  of  sugary  matter,  mixed  with  abundance  of  small  fragments  of 
green  leaves,  and  has  a  herby  smell  and  pleasant  sweet  taste.  A  sample 
of  it  brought  from  Diarbekir,  examined  by  one  of  us,  yielded  90  per 
cent  of  dextrogyre  sugar,  wdiich  could  not  be  obtained  in  a  ciy'Stalline 
state,  though  it  exists  in  such  condition  in  the  crude  drug,  Stai'ch  and 
dextrine  were  entirely  w^anting.* 

A  specimen  furni.sbed  to  Ludwig^  by  Haussknecht  afforded  much 
mucilage,  a  small  amount  of  .starch,  about  48  per  cent,  of  dextrogyre 
grape  sugar,  with  traces  of  tannic  acid  and  cliloropliylb 

Brian^on  Manna — This  is  a  white  saccharine  substance  which*  in 
the  height  of  summer  and  in  the  eai-ly  part  of  the  day,  is  found  adher- 
ing in  some  abundance  to  the  leaves  of  the  larch  (Pin us  Lanx  L*), 
growing  on  the  mountains  about  Brian t;on  in  Dauphiny.  It  was 
formerly  collected  for  use  in  medicine,  but  only  to  a  very  liniited  ex- 
tent, for  it  was  rare  in  Paris  in  the  time  of  Geoflroy  (1 709-1 731X 
and  at  the  present  day  has  quite  disappeared  from  trade,  though  still 
gathered  by  the  peasants,  A  s]>ecimen  collected  for  one  of  as  near 
Brian(;on  in  1854,  consists  of  small,  debiched,  opatpie,  white  t^^rs,  many 
of  them  oblong  and  channelled,  and  encrusting  the  needle-like  leaf  of 
the  larch;  they  have  a  sweet  taste  and  slight  odour.^  Under  the 
microscope  they  exhibit  indistinct  crystals. 

Briancjon  manna  has  lieen  examined  in  1858  by  Berthelot,  who 
detected  in  it  a  peculiar  sugar  termed  Mt^lezitose,  answering  to  the  for- 
mula C^=H^\)^^+0  HI 

Several  other  saccharine  exudations  have  been  observed  by  travel- 
lers  and  naturalists;  w^e  shall  simply  enumerate  the  more  remarkable, 
referring  the  reader  for  further  information  to  the  original  notices. 

Pints  glahnt  Boiss.  aftbrds  in  Luristan  a  substance  which,  according 
to  Haussknecht,  is  collected  by  the  inhabitants,  and  is  extremely  like 
Oak  Manna.  It  is  stated  by  the  same  tmveller  that  Scdix  f raff  His  L., 
and  Scrophidaria  friglda  Boiss.,  likewise  yield  in  Persia  saechiuine 
exudations.  A  kind  of  manna  was  aucientlj^  collected  from  the  cedar, 
PinU8  Oedriis  L.*     Manna  is  yielded  in  Spain  by  Cistics  lnd*intjeru4 

'  Further    particulara,    see    Plilckiger»  '  Lor.  cU,  p,  35, 

l/f^  dk  Eifh^nmanna  von  KurdUt^tn^  in  '  Hanbury,  Scienre  Papertt  p,  438, 

^rcAw  tier  Pharmack,  200  (1872)  iri9.  •  GooflTi^y,  Mat  Med,  iL  (I7il)  584. 
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i}     Australian  Manna,  whicli  is  in  small  roimded,  opaque,  white,  dry 
masses,  is  found  on  the  leaves  of  Euealuptus  inminalis  Lal)ilL    It  con- 

lins  a  kind  of  sugar  called  MeUtoser  has  a  sweet  thistle,  is  devoid  of 

medicinal  properties  and  is  not  collected  for  use.^ 

The  substance  named  Tigala  (coiTupted  into  Trehala),  from  which 

,  peculiar  sugar  has  been  obtained,*  is  the  coccoon  of  a  beetle,  and  not 
properly  a  saccharine  exudation.^^ 

The  Lerp  Manna  of  Australia  is  also  of  animal  origin.*^  It  consists 
j>f  water  14,  white  threadlike  portion  33,  sugar  53  parts.  The  threads 
possess  some  of  the  characteristic  properties  of  starch,  from  which  they 
lifFer  entirely  by  their  form  and  nnalterability  even  in  boiling  water. 
Tet  in  sealed  tuTi^es,  they  dissolve  in  SO  parts  of  water  at  135°  C. 
The  sugar  is  dextrogyre ;  it  impregnates  the  threads  as  a  soft  brown 
imorphous  mass.  In  the  purilied  state  it  doe8  not  crystallize,  even 
ifter  a  long  time.     By  means  of  dilute  sulphuric  acid,  the  threads  are 

onverted  into  crystalline  grape-sugar. 
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Olive  Oil;  Salad  Oil;  F.  Hnile  d' Olives;  G.  Olivmol;  Baumol; 

Proveiicer  Del, 

Botanical  Origin— -O^ca  eurojxea  L,,  an  evergreen  trce,^  seldom 
tceeding  40  feet  in  height,  yet  attaining  extreme  old  age,  abundantly 
"cultivated  in  the  countries  bordering  the  Mediterninean,  up  to  an  eleva- 
tion of  about  2000  feet  above  the  sea-level,^     Oltm  fernfghiea  Royle 
\p.  cuspnhda  Wallich),  a  tree  abundant  in  Afghanistan,  Beliichistan  and 
lesiern  Sind,  ha;s  been  supposed  to  be  a  wild  form  of  0.  europ(Ea,  but  is 
regarded  by  Brandis  ^  as  a  distinct  species.     It  is  not  known  to  have 
'  een  ever  cultivated,  yet  its  fruit,  which  is  of  a  small  size  and  but 
daringly  produced,  is  capable  of  affording  a  good  oil. 

History — ^In  ancient  Egj^pt  the  olive  was  known  by  the  term  hdk; 
At  c^n  l:»e  traced  as  far  as  the  17th  century  before  our  era.*** 

According  to  the  elaborate  investigations  of  Ritter"  and  of  A.  De 
mdolle,*^  the  olive  tree  is  a  native  of  Palestine,  and  perhaps  of  Asia 
tinor  and  Greece.     Its  original  area  also  extends  over  nortli-eastern 


*  Dillon,   TraveU  through  Spain  (1780) 
127. 

3  Gmeliii^  ClitmUirii,  xv.  296. 
5  Phann.  Journ.  iv.  (1863)  108. 
^Comptes   limdm,    xhn,    US58)    127<3; 
[neliiif  Ckemhtry^  xv.  29D. 

*  Bclon.  Sm>ju!arUez  (1554)  1,  2.  cap.  91 ; 
|iiil*ourt,    CompUA  Rmdus    (1858)    1213; 

Journ.  Linn,  Soe.,  Zoology,  iii, 
[1  ,  al«o  Scitrncf  Pajt^rs,  158. 

.a,   PriH:cedinfj9  of  Jlotfal  Society 
V^n    Diemen's    Land,    i    (i851)   234; 
p^rrrTTi    Journ,  iv.   (18(>3)  108;  Fltlckiger, 
VifTt^fjahrfMchnfU  xvii.  (1808) 
It    ,  '  der  Pharmadt,  196  (1871)  7; 

I    ri  the  Yitarbook  of  /'Actnwaey, 
,  1-s. 
kdcr^  dealing  full  infortnation  &bcmt 
ilie  olive  tr«e,  its  oil,  its  History,  etc., 


sbonld  refer  to  the  extremely  exhaustive 
work  of  Co  titan  ce,  tOticicr^  Paria,  1877^  45<i 
pagesj  120  fij^rea. 

*  Gristjbach  states  the  elevation  above 
the  sea  of  olive-cultivation  thus: — Portu- 
gal (Algar  ve)  1 400  feet ;  Sierra  Nc  v  ada  3000 ; 
do.  I  southern  alope  42U0 ;  Nice  2400;  Etua 
2200;  Macedonia  1200;  Cjlicia  20(K>. --£»»> 
VtqHation  dtr  Erde  mn'h  ihrer  kdmatofo- 

gi/dten  Anordming,  I  (1872)  262.  283.  342. 

*  ForeH  Flora  of  Norih-wtdcm  and  Cen- 
tral India,  1874,  307. 

'*  Bnigach-Bey,  Jieurn  nach  der  gr&Mtn 
OoAe  Kargrh,  l>eipzig,  1878.  80.  etc.^See 
also  Journ,  of  Botahtj^  1879*  52. 

"  ErdkanAe  von  A^n,  vii.  (part  Z  1844) 
51G-537. 

'"J  Qiographi'iHt  BotfiniqUf  {1855}  912. 
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Africa;  Schweinfurth^  regards  it  as  undoubtedly  wild  on  the  mountains _ 
of  Elbe  and  Soturba  in  lat.  22  N.  on  tlie  westein  shores  of  the  Red  Se^  ' 
a  locality  which  he  visited  in  18G8.     The  olive  tree  has  also  been  mc| 
with  as  far  eastward  as  the  country  of  the  Gallas,  where  it  is  mucl 
appreciated  as  affording  excellent  timbiBrr     It  is  also  stated  l)y  Theo-^ 
])hm8tiis,  that  in  his  time  the  tree  was  plentiful  in  the  Cyrenaica»  the 
modern  Barca,  in  northern  Alrica.  ^M 

The  olive  would  appear  to  have  been  introduced  at  a  veiy  remotflfl 
period  into  north-western  Africa  and  Spain.     Willkomm  (187G)  is  of 
the  opinion  that  it  was  originally  a  native  of  the  whole  Mediterranean 
region. 

At  the  present  day  it  is  largely  cultivated  in  Algeria,  Spain,  Por-« 
tugal,  Southern  France,  Italy,  the  Greek  Peninsula  and  Asia  MinorJ^ 
In  the  Crimea  the  tree  grows  well,  hut  does  not  afford  good  fruit.  It 
was  carried  to  Lima  in  Peru  about  15(30  and  still  flourishes  there,  and_ 
in  gieat  plenty  in  the  coast  valleys  further  south  as  far  as  Santiago  ii 
ChOi,^ 

Olive  oil  is  mentioned  in  the  Bible  so  frequently  that  it  must  have 
been  an  important  object  with  the  ancient  Hel)rews.  It  held  an  equally 
prominent  place  among  the  Greeks  and  Romans/  whase  writers  on 
agriculture  and  natural  histoiy  treat  of  it  in  the  most  circumstantial 
manner.  Olive  fruits  p»re.served  in  brine  were  used  by  the  Eomans  a^ 
an  article  of  food/'  and  were  an  object  of  commerce  with  Northern 
Europe  as  early  as  the  8th  century.* 

Production — In  common  with  many  important  cultivated  plant 
the  olive  occurs  under  several  varieties  tUffcring  more  or  less  from  th. 
wild  form,  the  finer  of  which  are  propagated  by  gi^afting.     It  is  ak< 
increased  by  the  suckers  which  old  trees  throw  up  from  their  nake 
roots,  and  which  are  easily  made  to  develope  into  separat-e  plantaJ   TlM 
fruit,  an  oval  di^upe,  lialf  an  inch  to  an  inch  or  more  in  length,  and  of  ( 
deep  purple,  is  remarkable  for  the  large  amount  of  fat  oil  contained  ^ 
its  pulpy  portion  (Harcocarp).     The  latter  is  most  rich  in  oil  when  rit 
containing  then  nearly  70  per  cent.,  hesi<les  2.i  per  cent,  of  water.     The 
um-ipe  fruit,  as  well  as  other  parts  of  the  plant,  aboimds  in  mannitei^ 
which  ilisappears  in  proportion  as  the  oil  increases.     The  ripe  olive  eon^| 
tains  no  mannite,  it  having  probably  been  transformed  into  fatty  oiL^  ^^ 

The  process  for  extracting  olive  oil  varies  slightly  in  different  coun- 
tries, but  consists  essentially  in  sulijecting  the  crushed  pulp  of  the  rir>6 
fruit  to  moderate  pressure.  The  olives,  which  are  gathered  from  im 
trees,  or  collected  from  the  ground,  in  November,  or  during  the  whole  J 
winter  and  early  spring,  are  crushed  under  a  millstone  to  a  pulpvinAf^ 
This  is  then  put  uito  coarse  bags,  which,  piled  upon  one  anotI*ier,  aa* 


*  Bot,  ZtUnngy  1808.  8(J0. 

*  Aninux,  Bnrttt  iff^  Deux  Moitd^Ji^t  .Tan- 
vicr  1879,  ?181. 

'*  Porcz  Roeale»,  AWii  snr  It  Chili ^  Ham- 
bounr.  \mi.  i3:i, 

*  Uehii,  KHltarpfiAtnzen  unci  Hmwthiwt 
in  iftrrm  Vehf  njaitiff  avn  Ai*ifU  nnch  (Jrir- 
cftrnhml  und  Italic  it,  Borlim  1877-  88-142, 
—an  int»  it  sting  aoeouiit  of  the  importAnee 
of  tbe  olive  in  ancient  tim«s. 


^  8^imen8  may  be  seen  ua(mg  tlk«  »■ 

ttquitiea  found  at  Pompci.  J 

*  Diploma  of  Clxiljieric,  A.n.  71B» — 1**^1 

dessuB,  Diploma t It ^  tharttr^  tic,  Fum  ^ 
(1849)  3m. 

'  Winter,  in  Phat-tn,  Jom-n  s^'-f^f  "  'i^' 

*  De  LncA  in  Juurn.  de  Pl 
65.— 'Souit;  further  iv«€an  i 

the  fomiatioti  of  i^live  oil  may  W  Juul 
the  Jnhrtitbtrirhi  of  Wiggcra  and  H'; 
niaiin  (1870)  392, 
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subjected  to  moderate  pressure  in  a  iscrew  pre.ss,  Tlie  oil  thus  obtained 
eoiidiicted  into  tuljs  or  cisterns  containing  water,  from  the  surface  of 
irhich  it  in  skimrned  with  ladles.  This  is  called  Vlnjiv  Oil.  Al'ter  it 
a-s  ceased  to  How,  tlie  conttaits  of  the  bags  are  sliovelled  nut,  mixed 
rith  boiling  water,  and  suljinittiMl  to  stronger  pressure  tban  before,  by 
rliich  a  second  quality  of  oil  is  got.  If  the  fruit  is  left  for  a  consider- 
able time  in  heaps  it  undergoes  decoiuposition,  yieldmg  by  pressure  a 
Fery  inferior  quality  of  oil  called  in  French  Hulle  fermeiMp.  The 
rorst  oil  of  all,  obtained  from  the  residues,  has  the  name  of  HutJr 
'toamavte  or  HnUe  riV??/er. 

It  is  said  that  in  some  rlistricts  the  millstones  are  so  monnted  as  to 
■  crush  the  pulp  without  breaking  the  oHve-stones,  and  that  thus  the  oil 
>f  the  pulp  iH  obtained  unnji.x*.Ml  with  that  of  the  kernels.*     We  have 
lade  many  inquiries  in  Italy  and  France  as  to  this  method  of  oil-making, 
but  cannot  find  that  it  is  anywhere  followed* 

The  fixed  oil  of  the  kernels  of  ripe  olives  ha.s  been  extracted  and 
examined  by  one  of  us  (F.)  Though  the  kernels  have  a  bittc*rish  taste, 
\e  oil  they  yield  is  quite  bland  ;  by  exposure  to  the  vapour  of  Inq^o- 
litric  acid,  it  concreti-s  like  that  of  the  pulp.  If  the  whole  of  it  were 
extracted  in  making  olive  oil,  it  would  only  be  about  as  1  part  of  oil  of 
'lie  kem^,  to  40  parts  of  oil  of  the  pulp. 

Description — Olive  Oil  is  a  pale  yellow  or  greenish  yellow,  sotuc- 

what  viscid  liquid,  of  a  faint  agrueable  smell  and  of  a  bland  oleaginous 

taste,  leaving  in  the  throat  a  sliglit  sense  of  acridity.^     Its  specific 

Eivity  on  an  average  is  09 IC  at  17**"5C.     In  cold  w^eatlier,  olive  oil 

Dses  its  transparency   by  the  separation  of  a  ciystaliine   fatty  body* 

The  deposition  takes  place  at  a  few  degrees  above  tlie  freezing  point  of 

rat€r,  and  in  some  oils  even  at  lO""  C.  (50**  F.)     If  the  oil  is  allowed  to 

:ingeal  perfectly,  and  is  then  submitted  to  strong  pressure,  about  one- 

lird   of  itvS  weight  of  solid  fat  may   be  separated.     After   repeated 

ystallizations,  this  fat  melts  at  2Q  to  28°  C.     The  tluid  part  or  Oleiu, 

antinuevS  tluid  at  -  4"  to  - 10''  C     Olive  oil  belongs  to  the  class  of  the 

alterable,  no n -drying  oils. 

The  foregoing  description  does  not  apply  to  the  inferior  sorts  of  oil, 
which  congeal  more  easily,  are  more  or  less  deep-coloured,  liave  a  dis- 
'  igreeable  odour  and  taste,  and  quickly  turn  rancid.     These  inferior  oils 
(lave  their  special  applications  in  the  arts. 

Cheniical  Composition — -The  chief  constituent  of  olive  oil  is  Olern 
more  eon-ectly  Tnolciv,  C^H''(O.C'"IPOf, identical  so  far  as  at  present 
Bcertained  with  the  fluid  part  of  all  oils  of  the  non-drying  class.  The 
roportion  of  olein  in  olive  oil,  as  well  as  in  other  oils,  is  iial>le  to 
Biriation,  the  result  partly  i)f  natural  circumstances  and  partly  of  the 
roeevS84"is  of  maniifactinx\     The  best  oils  are  rich  in  olein. 

Aa  to  the  solid  part  of  olive  oib  Che\Teul  believed  it  to  be  constituted 
Marf/arhi,  which  he  first  examined  in  182(X     But  Heint/.  (lSa2  and 
iter)  showed  margarin  to  be  a  mixture  of  paloiitin  with  other  compounds 
'  glyC4.*rin  and  fatty  acids.     Collet t  in  l!So4  isolateil  Palm  it  Ic  Aeid, 


TJr'  /'       -    ^ ;  ^1  25, 1868,  supplement; 
trfiu  i/fW.  11.(1  smj)  hm5. 

I  *  *Xhx^  ^^,  :    ..^  .J  our  experience  is  the 
»intb  oil  as  it  runs  from  the  pulp 


and  therefore  in  the  freshest  condition  ; 
hut  the  acric!  after- taste  i«  more  perceptihio 
in  oil  which  haa  heeu  long  kept. 
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C^*H^O-,  from  olive  oil ;  and  Huiiitz  and  Krng  (1857)  further  proved , 
that  Ti'ipalmitln  is  the  c.liit^f  of  the  soli<l  constituents  of  olive  oil  They  j 
also  met  with  an  acid  melting  at  71^4  C,  which  they  regarded  asl 
Anichic  Acfd  (p.  1S7).  Af>  to  stearic  acid,  Heintz  and  Krug  *lid  nofc] 
fully  succeed  in  evidencing  its  presence  in  olive  oil. 

LastH%  Benecke  discovered  in  ulive  oil  a  small  quantity  of  CAo?e«-i 
terhi,  C^H*^0.  It  may  be  removed  hy  means  of  glacial  acetic  acid  or  J 
alcohol,  which  dissolve  but  very  little  of  the  oil. 

Commerce^ Varions  sorts  of  olive  oil  are   distinguished  iu  the ' 
Englisli  market,  as  Florence,  Gallipoli,  Oioja,  Spanish    (Malaga  and 
Heville),  Sicily,  Myteline,  Corfu  and  Mogador. 

Olive  oil  was  importe*!  into  the  United  Kingdom  in  the  year  1872 1 
to  the  value  of  £1  J9;iO(>4.     Nearly  half  the  quantity  was  shipped  from 
Italy,  one-fifth  from  Spain, ^nd  the  remainder  from  otlier  Mediterranean! 
comi  tries. 

The  average  annual  production  in  Italy  Is  estimated  at  about  3 
millions  of  hectolitres  (OG  million  gallons),  but  the  quantity  exporte<l  | 
does  not  rt^ach  half  that  amount. 

The  statistics  of  the  French  Government  indicate  the  annual  pro- 1 
duction  of  olive  oil  in  France  to  l*e  not  more  than  250.000  hectolitreSp  ] 
equivalent  in  vahie  to  30  uiillions  of  francs  (£1,200,000).^ 

Uses — The  nses  of  olive  oil  in  medicine  and  its  immense  consump- 
tion in  the  waiTiier  parts  of  Europe  as  an  article  of  food,  are  too  well 
known  to  reipiire  nmre  than  a  passing  allusion.  \ 

Adulteration — Olive  Oil  is  the  subject  of  various  fraudulent 
admixtures  with  less  costly  oils,  the  means  of  detecting  which  has 
engaged  much  attention.  Of  the  various  methods  by  which  chemists 
have  endeavoured  to  ascertain  the  purity  of  olive  oil,  the  following  aro 
the  more  noteworthy  : — 

a.  Drying  oik  (such  as  the  oils  of  poppy  and  walnut)  may  be 
distingubhed  by  their  not  being  converted  into  solid  crystallizable  j 
elaidin    by    hypouitric   acid    or    concentrated    solution    of  nitrate   of  I 
protoxide   of  mercury.      Olive   oil   which   contains  any  considerable 
proportion  of  one  of  tliest*  oils,  no  longer  solidifies  if  exposed  for  a 
moment  to  one  of  the  above-mentioned  reagents.     This  test  however i 
is  not  of  sufficient  delicacy  for  small  amounts  of  diying  oils. 

b.  Olive  oil  being  one  of  the  lighter  oils,  tlte  specific  gimvitjr' 
may  to  some  degree  indicate  admixture  with  a  heavier  oiX  To 
make  use  of  this  fact,  Gobley  and  other  chemists  have  invented 
an  instrument  called  an  elnmneter,  for  taking  the  specific  gravity  j 

of  oils. 

c.  Observation  of  the  Cohesion-figure. — This  test,  proposed  by  I 
Tomlioson  in  1804,^  depends  on  the  forces  of  cohesion,  adhesion, 
and  diffusion.  Thus,  if  a  drop  of  any  oil  hanging  from  the  end  of  a 
glass  rod  is  gently  deposited  upon  the  surface  of  chemically  clean 
water,  contained  in  a  clean  glass,  a  contest  takes  place  between  the 


*  Ejaiowtion  <!e  1867  A  Pama,  JifipporU  du 
Jttnf  fni^matioual,  xi.  108,— In  the  wnrk 
of  Coutikuce,  quut^il  p,  417,  in'tt^  7,  nearly 


400,000  hectolitres  are  dilciiUtoil  far  tb^ 
year  1866. 

5  Pk(tnn.  JmrtK  v.  (18IM1  387.  !!>:♦,  witk 
figures. 
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foixses  in  question  the  moment  the  drop  flattena  du%^rn  by  its  gravity 
pupoo  the  surface  of  the  water.     The  adhesion  of  tlie  liquid  surface 

tends  to  spread  out  the  drop  into  a  tihu,  the  cohesive  force  of  the 
^pai-tic)es  of  the  drop  strives  to  prevent  that  extension,  and  the 
^resultant  of  tliese  forces  is  a  figure  which  Mr.  Tomhnson  believes  to 
Wbe  definite  for  every  independent  liquid.  The  figure  thus  produced 
H  is  named  the  cohes  ion -figure. 

H  So  far  as  our  experience  goes,  the  processes  hitherto  recommended 

Bibr  testing  oHve  oil  (and  there  are  several  that  we  have  not  mentioned) 

Hare  onl}'^  available  in  cases  where  the  adulteration  m  considerable,  and 

Hare  quite  insufficient  for  discovering  a  small  admixture  of  other  oils. 

I^How  little  they  are  appreciated,  may  be  inferred  from  the  fact  that  the 

Chamber  of  Commerce  of  Nice^  oflered  a  reward   of  15,000   francs 

(XGOO)  for  a  simple  and  easy  process  for  making  evident  aii  admixture 

with  olive  oil  of  o  per  cent  at  leaat  of  any  seed-oil 


APOCYNE^. 

CORTEX    ALSTONI^, 

CoHex  Alstmiiiv  scholaria;  Dita  Bark;^  Ahtonia  Bark. 

Botanical  Origin — Alston ia^ scholar ih  R.Brown  {Echitesscholans 
Im),  a  handsome  forest  tree,  50  to  90  feet  in  height,  common  throughout 
the  Indian  Peninsula  from  the  sub-Himalayan  region  to  Ceylon  and 
Burma;  found  also  in  the  Philippines,  Java,  Timor  and  Eastern  Australia, 
likewise  in  Tropical  Africa,  It  has  oblong  obovate  leaves,  in  whorls  of 
5  t<)  7j  and  slender  pendulous  pods  a  foot  or  more  in  length. 

History— Saptachhada  and  saptaparna  (literally  seven-leaf),  occur- 
ring in  early  Sanskrit  epic  poetry  and  also  in  Susnita,  are  ancient  names 
lof  Alstonia  (Dr.  Rice).  Rheede*  in  1078  and  Ruraphius*^  in  1741  described 
land  figured  the  tree,  and  mentioned  the  use  nia*ie  of  its  bark  by  the 
iBative    practitionei^.      Rumphius    also    explained    the    trivial    name 
fBcholaris  as  referring  to  slabs  of  the  close-grained  wood  which  are  used 
|Es  school-slates,  the  letters  being  traced  upon  them  in  sand.     The  tonic 
properties  of  the  bark  were  favourably  spoken  of  by  Gmham  in  his 
Jatalotjae  of  Bombrnj  Plants  (1830),  and  further  recommended  by  Dr. 
iexander  Gibson  in  1853.*    The  drug  has  a  place  in  the  FharmacojJoeia 
pflndkt,  1858. 

Description — The  drug,  as  presented  to  one  of  us  by  the  late  Dr. 

[Cibson  and  by  Mr.  Broughton  of  Ootacamund,  consists  of  irregular 

Lfragments  of  bark,  ^  to  ^  an  inch  thick,  of  a  spongy  texture,  easily 

llreaking  with  a  short,  coarse  fracture.     The  external  surface  is  very 

uneven  and  rough,  dark  grey  or  brownish,  sometimes  with  blackish 


>  Annakjt    dt    Chimk    et    ik    Pkyeiquet 

-  From  Dita^  the  name  of  the  ti'ee  in  the 
island  of  Lbjeoiu 

'  Ho  uainoil  in  hoDOur  of  Charlca  Alston, 
Pfoftsior  of  Botany  ami  Materia  Medica 


(1740- 1  TOO)  in  the  University  of  E4lin- 
burgh,— Tlie  plant  is  figured  in  Bentley 
and  Triuien,  Med.  PL  part  25  (1877). 

*  Ilortu'i  MalabarituSt  i.  tab.  45, 

*  Hah.  Amboin,  ii.  Ub.  S2. 

0  Fhann.  Joanu  xii.  (1853)  422. 
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spots;  the  interior  substance  and  inner  surface  (liber)  is  of  a  bright 
buffi     A  transverse  section  shows  the  liber  to  be  finely  marked  by 
numerous  small  medullary  rays.     The  bark  is  almost  inodorous;  ita  i 
taste  is  purely  bitter  and  neither  aromatic  nor  acrid. 

Microscopic  Structure — The  cortical  tissue  is  covered  with  a  thin 
Buberous  coat ;  the  middle  layer  of  the  bark  is  built  up  of  a  thin  walled 
parenchynie,  through  which  enonnous,  hard,  thick-walled  cells  ai'e  scat- 
tered in  great  numbers  and  are  visible  to  the  naked  eye,  as  they  form 
large  irregular  groups  of  a  bright  yellow  colour.  Towards  the  inner  part 
these  stoiic-cells  disappear,  the  tissue  being  traversed  by  undulattid 
medullary  rays,  loaded  with  very  small  starch  gi-ains;  many  of  the  other 
parenchymatous  cells  of  the  liber  contain  crystals  of  calcium  oxalate. 
The  longitudinal  section  of  the  liber  exhibits  large  but  not  very 
numerous  laticiferous  vessels,  containing  a  brownish  mass,  the  concrete 
milk-juice  in  which  all  parts  of  the  tree  abound. 

Chemical  Composition — ^The  first  attempts  to  isolate  the  act 
principles  of  this  bark  w^ere  made  by  two  apothecaries^  Seharlee 
BaUvia'  (1862)  and  Gruppe  at  Manila^  (1872). 

In  1875  Jobst  and  Hesse  exhausted  the  powdered  bark  with 
petroleum  ether,  and  then  extracted,  by  boiling  alcohol,  the  salt  of  an 
alkaloid,  ^whicli  they  called  Ditmvmc.  Affcer  the  evaporation  of  the 
alcohol,  it  is  precipitated  by  carbonate  of  sodium  and  dissolved  by 
ether,  from  which  it  is  removed  by  shaking  it  with  acetic  acid. 
Ditamine  as  again  isolated  from  the  acetate  forms  an  amorphous  and 
somewhat  crystalline,  bitterish  powder  of  decidedly  alkaline  character;  | 
the  barks  yields  about  0  02  per  cent,  of  it. 

From  the  substances  extracted  by  means  of  petroleum  ether,  as  I 
above  stated,  Jobst  and  Hesse  further  isolated  (1)  Echicaouichin^\ 
C^H*°0",  an  amorphous  yellowish  ma«s ;  (2)  Echiccrin,  C^H*\)^  foitning  i 
acieular  crystals,  melting  at  157'  C;  (3)  Ediiiin,  C^^H^'-O^  crystallized 
scales,  melting  at  170' ;  (4)  Echitein,  C^^H^^O^,  which  forms  rhombic 
prisms,  melting  at  195"' ;  (5)  Echhetin,  C*^H"0*,  an  amorphous  | 
substance  melting  at  52°  CI 

Ecliicaoutchin  may  be  written  thus:  (C'RyG\  echicerin  (C?H')*0» 
echiretin  (C'H^)"0^;  these  formulae  at  once  point  out  how  nearly  tlie 
three  last  named  substances  are  allied.  They  are  probably  constituents 
of  the  milky -juice  of  the  tree.  ^d 

Lastly,  Jobst  and   Hesse  pointed  out  the  existence  of  another  ^^ 
alkaloid  in  Dita  bark, 

Harnack  (1877)  on  the  other  hand  is  of  the  opinion  that  it  contains  ^J 
only  one  alkaloid,  which  he  terms  DttaXne,     He  used  the  alcoliolie  H 
extract  of  the  bark  which  he  treated  with  ether  to  which  he  added  a  ^n 
little  ammonia.     By  this  process  ditamine  of  Jobst  and  Hosse  would 
have  been  removed,  but  Harnack  sugtrcsts  that  only  a  little  ditaine 
is  dissolved  by  ether.     He  then  mixed  the  extract  with  potash  and 
exhausted  it  with  alcoliol,  which  afforded  crystals  of  ditaine,  answering 
to  the  formuhx  C'*^H^^N*C> ;  it^s  physiological  action  is  nearly  the  same 
as  that  of  curare,     Ditame  is  but  sparingly  soluble  in  ether  or  petro- 


5*/f>;  also  Archiv  dtr  Pharmncit\  21*2  0878} 


2  Jn/tnuhtrieht   of   Wigg&n  aui)    Hu 
matiii.  mX  51. 
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leum   ether,  but   dissolves  readily  in   water,  alcohol,  or  chlorof 


It  would  appear 


orolorjii ; 
that  it  is  u 


it  has  a  decidedly  alkaline  reaction, 
glucoside. 

IDita  bark  ia  stated^  to  yield  5  per  cent,  of ''  dita'me  " ;  but  this  pro- 
bably refers  not  to  the  pure  alkaloid. 
Uses^ — The  bark  has  been  recoi inn  ended  as  a  tonic  and  antiperlodie, 
being  extravagantly  praised  as  a  substitute  for  quinine. 


ASCLEPIADE^. 

RADIX      HEMIDESMI. 

HejnidesTnua  Moot,  Nunntui  Moot,  Indimi  Sarsajxirilla. 


I 

I 


Botanical  Origin — Heniklemnua  indieu^i  R,  Brown  {Periploca 
indica  WilUl,  Asdeina.^  Pseiulo-sarsa  Roxb.),  a  twining  shrub,  growing 
throughout  the  Indian  PeniiLsula  ami  in  Ceylon.  The  leaves  are  very 
diverse,  being  narrow  and  lanceolate  in  the  lower  part  of  the  plant,  and 
broadly  ovate  in  the  upper  liranches.^ 

History— In  the  ancient  Sanskrit  literature  the  plant  occurx 
frequently  under  the  name  Sdrlmj  and  it«  root  under  the  name  of 
A^anndri  or  Ananta''infd  (Le,  endless  root)  haa  long  been  employed  in 
medicine  iu  the  southern  parts  of  India."  Ash  burner  in  I8;]l  was  the 
first  to  call  the  attention  of  the  profession  in  Europe  to  its  ineilicinal 
value.*  In  18G4  it  was  admitted  to  a  place  in  the  JSn7/«/t  Fkmina- 
copmiUt  but  its  efficiency  is  by  no  means  generally  acknowledged. 

Description'* — Tht*  root  is  in  pieces  of  (J  inches  or  inure  in  length  ; 
it  is  cylindrical,  tortuous,  longitudinally  furrowed,  from  ^V  ^^  iV  ^f  ^^ 
inch  in  thickness,  mostly  simple  or  provided  with  a  few  thin  rootlets 
emitting  slender,  branching  woody  aerial  steuLs,  ^V  <^>f  ^^  inch  or  less 
thick.  Externally  it  h  dark  brown,  sometimes  with  a  slight  violet-grey 
hoe,  which  is  particularly  obvious  in  the  sunshine.  The  transverse 
Bection  of  the  hard  root  shows  a  white  mealy  or  brownish  or  somevvhat 
violet  cortical    layer,  not  excerUng  yV  ***^  ^^  ^^^^^  ^^  thickness,  and  a 

irelloT^'ish  woody  cobimn,  separated  by  a  narrow  *lark  undulate<l  eambial 
inc.  Neither  the  wood  nor  the  cortical  tissue  present  a  rathate 
Rtrncture  in  the  stout  pieces ;  in  the  tliinner  roots,  uiedullary  rays  ai"e 
obvious  in  the  woody  part.  The  extremely  thin  corky  layer  easily 
separates  from  the  bark ,  which  latter  is  frequentl}^  njarked  trans vei-sely 
by  large  cracks.  The  root,  whether  fresh  or  dried,  has  an  agreeable 
c>dour  resembling  tonka  bean  or  melilot.  The  dried  root  has  a  sweetisli 
taste  with  a  very  slight  acidity.  The  stems  are  almost  tasteless  and 
inodorous.  The  root  found  in  the  English  market  is  often  of  very  bad 
quality. 

over  as  having  a  sweet  am  ell  of  mdllot. 
The  plant  he  aays  ia  called  iu  Canarese 
Duda  Mtii,  The  figure  is  reiirocluceci  in 
Antoine  Colin'a  iraiialation»  but  not  in  that 
ol  ClusiuB. 

*  Lond.  Mrd.  and  Phys,  J&urn.  Ixr,  180. 

"  Taken  from  excollout  Bpeciinena  obli- 
gingly sent  to  us  hmix  liuUa  by  Dr.  L.  W. 
Stew^art  and  Mr,  Brougbtoii. 


*  Ttarbook  of  Pharm,  1878.  624,  from 
Proc,  of  tilt  Ani^rkan  Pharm.  Aasocia- 
(ion,  1877. 

^  Fig.  in  Bentley  and  Tnnien,  Med, 
PiiiHU,  part  6  (187(5). 
^  There  ia  an  Indian  root  figured  sa  Pah 
h«/e  Cnkbra  by  Acosta  {Traclado  dt  hn 
\J)rofpit»  .  .  deki^ ItidiajiOriintateA^  l^'tSf 
»cap»  Iv.)  which  ia  aatoni shingly  like  the 
jdrug  to  qneaticin.     He  descrihea  it  more- 
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Microscopic  Structure — ^All  the  proper  cortical  tissue  shows  a 
luiiforin  parenchyme,  not  distinetly  separated  into  lit>ei\  medullary  rays 
and  rncsophkeuni.*  On  uiakin^^  a  longitudinal  section  however,  one  can 
observe  some  elongated  laticiferons  vessels  tilled  with  the  colourless 
concrete  milky  juke.  In  a  transverse  section,  tliey  arc  seen  Uy  be 
irregularly  scattered  through  the  bark,  chiefly  in  its  inner  layers,  yet 
even  here  in  not  very  considerable  nuniber.  They  ai'e  fretjuently  30 
nikm.  in  diariiet'er  and  not  branched. 

The  wood  is  traversed  by  small  medullary  rays,  which  are  obvious 
only  in  tlie  longitudinal  section.  The  parench}inatou9  tissue  of  the  root 
is  loaded  with  large,  ovoid  starch  granules.  Tannic  matters  do  not  occur 
to  any  considerable  amuiint,  except  in  the  outermost  suberous  layer. 

Chemical  Composition — The  root  has  not  been  submitted  to  any 
adeqiiate  cliemical  examination.  Its  taste  and  smell  appear  not  to 
depend  on  the  presence  of  essential  oil,  so  far  as  may  be  inferred  from 
microscopic  examination  ;  and  it  is  probable  the  aroma  is  due  to  a  body 
of  the  cumarin  class.  Accorc-ling  to  8cott,^  the  root  yields  by  simple 
distillation  with  water  a  steroptene,  which  is  probably  tlie  substance 
obtained  by  Garden  in  1837,  and  supposed  to  be  a  volatile  acid. 

Uses — The  drug  is  reputed  to  be  alterative,  tonic,  diuretic  an<l 
diaphoretiCj  but  is  rai*ely  employed^  at  least  in  England. 


CORTEX     MUDAR. 

CoHex  Galotrojyidia;  Mudar;  F.  Evorce  th*  racine  de  Mudar, 

Botanical  Origin— The  drug  under  notice  is  furnished  by  two 
nearly  allied  species  of  Calotropw,  occupying  somewhat  tlistinct  gt?o- 
graphical  areas,  but  not  distingiushed  from  each  other  in  the  native 
languages  of  India.     These  plants  are  : — 

1,  Oafotroins  jjrocera  K.  Brown  (C.  Hamlltonii  Wight),  a  large 
shrub,  G  or  more  feet  high,  with  dark  green,  oval  leaves,  downy 
beneath,  abounding  in  acrid  milky  juice. 

It  is  a  native  of  the  drier  parts  of  India,  as  the  Deccan,  the  Upper 
Provinces  of  Bengal,  the  Pmijab  anfl  Sind,  but  is  quite  unknown  in  the 
southern  provinces ;  it  also  extends  to  Persia,  Palestine,  the  Sinaitic 
Peninsula,  Ai^abia,  Egj^it,  to  the  oasis  Dacbel,  and  other  oases  of  th«s 
Hahara,  to  Nubia,  Abyssinia,  the  lake  Tsad  and  through  the  Sudan. 
Lastly  it  has  been  natin-alized  in  the  West  Inilies, 

2.  C  gigantea  R.  Brown  (Aselcpias  gigmitea  Will  A),  a  large  ereci 
shrub,  G  to  10  feet  high,  with  stem  as  thick  as  a  man's  leg,*  much 
resembling  preceding,  indigenous  to  Lower  Bengal  and  the  southern 
parts  of  India,  Ceylon,  the  Malayan  Peninsula,  and  the  Moluccas. 

Both  species  are  extremely  common  in  waste  ground  over  their 
respective  areas.^ 


*  Pkami.  0/  hiditft  457 ;    also    CItffn* 
OmrUf,  1843.  378. 

'  Heiictj  the  specific  nAitie  fjiffanten, 

*  Tbc  bot&nicol  distinction 3  betM  een  the 
two  «i>ec'ii^8  may  be  stated  tbiis  :— 

tZ  pro^rroy   corolla  cup-sliapetl,  petals 
aomewhut    erect,     tlowerbudB    ayUtncal, 


appendages  of  corona  with  a  bloiti  upward 
point  See  Fig,  in  Betitley  and  Trimen, 
Med,  PfttfftA,  part  25  (1877U 

C.  tjir/antra^  coroUa  opening  flat,  ^^we^ 
budB  bluntly  conical  orobloii^,  lippi'ilMlmii 
of  corona  rounded. 


I 


listory — ^The  ancient  name  of  the  plant,  which  occiii-s  already  in 
the  Vedic  literature, was  Arka  (wetlge),  alluding  to  the  form  of  the  leaves 
which  were  used  in  sacritieial  rites.  From  one  of  the  Sanskrit  names  of 
this  plant,  namely  ^landdra,  Mudflr  i.s  a  corruption;*  the  latter  is 
frequently  mentioned  in  the  writings  of  SiLsmta. 

The  plant  was  likewise  well  known  to  the  Aral>ian  physicians.^ 
C\  jfrocera  was  observed  in  Egypt  by  Prosper  Alpintis  (15H0-84'), 
id  upon  his  return  to  Italy  w^as  rigured,  and  some  accoimt  given  of  its 
aedicinal  properties.*    It  is  also  the  '*  Apoc}iium  syriacum  "  ligurL*d  by 
liisius.* 

C,  f/igantea  was  figured  by  Rheede  ^  in  1 070,  and  in  our  own  day 
Wight; 

The  medicinal  virtues  of  nmdar,  though  so  lung  esteemed  l>y  the 
liatives  of  In«lia,  were  not  investigated  experimentally  by  Eurupeans 
iitil  the  present  century,  when  Playfair  recommended  the  rh'ug  in 
lephantiasLs,  and  its  good  effects  were  afterwards  noticed  by  Vos  (182C), 
lin  (1827),  and  Duncan  (1829).  The  last-nanied  physician  also 
grfonned  a  chemical  examination  of  the  root-bark,  the  activity  of 
rhich  he  referred  to  an  extractive  matter  wdnch  he  termed  Muda- 

^       Description — The  root-bark  of  CI  2^^'ocera,  as  wo  have  received  it,® 

Bonsists  of  short,  arched,  bent,  or  nearly  flat  fragments,  |  to  ^  of  an 

^nch  thick.     They  have  outwardly  a  tldckish,  ytdlowisli-groy,  spongy 

cork,  more  or  less  fissured  lengthwise,  frequentiy  separating  from  the 

middle  cortical   layer;    the   latter  consists   of  a    white    mealy   tissue, 

traversed  by  narrow  brown  liber-rays.     The  bark  is  brittle  and  easily 

powdered  ;  it  has  a  mucilaginous,  bitter,  acrid  taste,  but  no  distinctive 

ixlour.     The  light-yellow,  fibrous  wood  is  still  attaelied  to  many  of  the 

pieces. 

w      The  roots  of  C.  (jUjanteit  are  clothed  with  a  bark  wliich  sedans  to 

^pe  imdistingmshable  from  that  of  6*.  procera  just  described.    The  wood 

Bf  the  root  consists  of  a  porous,  pale-yellow  tissue,  exhiliiting  large 

^^asculai*  bimdles,  and  very  numerous  small  medullary  raj's,  consisting 

of  I  to  3  rows  of  the  usual  cells.** 

Microscopic  Structure — In  the  root-bark  of  f7.2)rocera,thcsuberous 
>at  is  made  up  of  large,  thin-walled,  polyhedral,  or  almost  cvibic  cells; 
\ie  middle  cortical  layer,  of  a  uniform  parenehymc,  loaded  with  large 
irch  granules,  or  here  and  there  containing  some  thick-walleil  cells 
Isclerenchyme)  and  tufts  of  oxalate  of  calcium.  The  large  mcflullaiy 
ays  are  built  up  of  the  usual  ctdls,  having  porous  walls  and  containmg 
tarch  and  oxalate,  In  a  longitudinal  section,  the  tissue,  chiufly  of  the 
lidcUe  cortical  layer^  is  found  to  be  traversed  by  numerous  laticiferous 


^  Infonnatioii  for  whioh  we  are  indebted 
i  Dr.  Itice. 

ll>n  Bay  tar,  tranalated  by  8ontheimer, 

'  De  Planiia  ^fjypfi,  Veuct»  1592.  cap. 
Itv, 

*  Rarior.  jtiafUar,  hint.  \\.  (KMH)  Ixxxvii. 

*  Ifortun  Mfththariru^,  iL  tab.  HL 

«  I ffunt rati rm9  of  Indian  Botftvi/,  Madras, 
( 1650)  tab,  155. — C.  pracera  is  figured  by 


the  same  author  in  his  Icones  Plantarum 
Iridic  Orknlalift^  iv.  tab,  1278, 

'  Edhih.  MrjL  and  Surg.  Jourti.  iLXxii, 
(1829}  60. 

*  We  are  indebted  iovixn  autheutic  Bj>eci- 
meri  to  Dr,  E.  Burton  Brown  of  Lahore. 

^  Roota  of  (7.  tjhiaufm  kindly  fsupulied  to 
U8  by  Dr  Bidie  of  Madras  conaiat  of  light, 
woody  trimcheons,  ^  to  2\  inches  in  dia- 
meter. 
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vessels,  containing  tlie  dry  milk  juice  *  as  a  brownish  granular  substance 
not  soluble  in  potash. 

The  microscopic  characters  of  the  root-bark  of  C'  gitjanteu  agree 
with  those  here  detailed  uf  C  procera.  The  steiu8  of  Cnlotropiii 
are  distinguished  by  strong  liber  fibres,  which  are  not  oiet  with  in 
the  rt)ot^. 

Chemical  Composition — By  following  the  process  of  Duncan 
above  alluded  to, 200  grammes  of  the  powered  bark  of  C.  giganteft  yielded 
us  nothing  like  his  Mailarlne^  but  2*4  grammes  of  an  acrid  resin, 
soluble  iji  ether  ns  well  as  in  alcohol  The  latter  solution  i^ddens 
litmus ;  the  former  on  evaporation  yields  the  resin  as  an  almost  colour- 
less ma*ss.  If  the  aqueous  liquid  is  separated  from  the  crude  resin^am! 
much  absolute  alcohol  adde<l,  an  abundant  precipitate  of  nnicilage  is 
obtained.  The  liquid  now  contains  a  l>itter  principle,  which  after  due 
concentration  may  be  separated  by  means  of  tannic  acid. 

We  ol*tained  similar  residts  by  exhausting  the  bark  of  C  pixfcera 
with  dilute  alcohoL  The  tannic  compoumi  of  the  bitter  principle  was 
mixed  with  carbonate  of  lead,  dried  and  boiled  with  spirit  of  wine. 
This  after  evaporation  furnished  an  amorphims,  very  bitter  nia^s,  not 
soluble  in  water,  but  readily  so  in  absolute  alcohol.  Tlie  solution  is 
not  precipitated  Ity  an  alcoholic  solution  of  acetate  of  lead.  By  purify- 
ing ihe  bitter  principle  with  chloroform  or  ether,  it  is  at  last  obtaineci 
colourless.  This  bitter  matter  is  prolmbly  the  active  principle  of 
CalotroplH ;  we  ascertained!  by  means  of  the  usual  tests  that  no 
alkaloid  occurs  in  the  drug.  The  large  juicy  stem»  especial!}^  that  of 
C,  gigmitea,  ought  to  be  submitted  to  an  accurate  chemical  and  thcr 
peutical  examination/^ 

Uses — Mudar  is  an  alterative,  tonic  and  rliaphoretic,' — in  larg? 
doses  emetic.  By  the  natives  of  India,  who  employ  it  in  venereal  an*! 
skill  couiplaint^,  almost  all  parts  of  the  plant  are  used.  According  to 
Moodeen  SheritT,^  the  bark  of  the  rotit  and  the  ilried  milky  juice  ar^ 
the  most  efficient;  the  latter  is  however  somewhat  irregular  and  unsafe 
in  its  action.  The  same  writer  remarks  that  he  has  found  that  the 
older  the  plant,  the  more  active  is  the  bark  in  its  effects.  He  reconi- 
mends  that  the  corky  outer  coat,  which  is  tasteless  and  inert,  shouhl  l^ 
scraped  off  before  the  l>ark  is  powdered  for  use  :  of  a  powiler  so 
prepared,  40  to  50  grains  suHice  as  an  emetic. 

The  stems  of  C  gigantea  atlbrd  a  very  valuable  fibre  which  can  be 
spun  into  the  finest  thread  for  sewing  or  weaving.^ 


*  lki«  evidently  with  a  view  to  the  reten- 
tion of  thia  Juice,  that  the  Phamiaropfrkt 
of  Imiia  ortlers  the  bark  to  be  b tripped 
from  the  roots  when  the  latter  ftro  half- 
dried.  Mooileen  Sheriff  renmrks  of  C\ 
fjhjantea^  that  although  it  is  frequeutiy 
tt»e<i  in  mediciuep  iu>  i»art  of  it  ia  sold  in 
the  bazAai-8, — no  doubt  front  the  circum* 
etauee  that  the  plaut  i«  everywhere  found 
wild  and  ciui  be  collected  as  required* 


s  Liat'9  Ai^hphnt  fGmelin'B  Ckemi^ry^ 
xvii.  368)  might  then  be  sought  for. 

*  Supplement   to    th^    Pharmattfpmtt  iff  ] 
India,  Miulr&s,  1869.  304;  for  fumiflr  ia- 
fommtion  on  the  therajieutic  usoi  of  iiitii!*ri 
•ee  ako  Pharm.  of  Imiia,  45tL 

*  Dmry,  Uaf/ul  PlanUt  pf  Jiulia,  2wl  •d. 
1873.  101. 
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FOLIA    TYLOPHORiE. 

Country  07'  Indimi  Ijyecacuanha. 

Botan  ical  Origin — Ttflophort  tfLslkmaiicnWightei  Amoii{  A  fide  puis 
asfhmatU'a  UoxL),  a  twining  pt^rennial  plant,  coiiiTiiDn  in  .sandy  soils 
throughout  the  Indian  Pemiisula  and  naturalized  in  Mauritius.  It 
may  be  distinguished  from  .some  of  its  congeners  l>y  its  reddish  or  dull 
pink  Howex^s,  with  the  scale  of  the  stamina!  corona  abruptly  contracted 
into  a  long  sharp  tooth** 

History — TIic  eiiiployxuent  of  thia  plant  in  medicine  is  well 
known  to  the  Hindus,  who  call  it  Antamnl  and  use  it  with 
considerable  success  in  dysentery,  but  we  have  not  succeeded  in 
tracing  it  in  the  ancient  Indian  literature.  During  the  la.st  century 
it  attracted  the  attention  of  Roxburgh  ^  who  made  many  obser- 
vations on  tlie  administration  of  tlie  root,  while  physician  ti^ 
the  General  Hospital  of  Madras  from  1770  to  l77H,  It  was 
also  used  very  successfully  in  the  place  of  ipecacuanlia  by  Anderson, 
Physician-General  to  the  Madras  anuy>^  In  more  recent  times, 
the  plant  has  been  prescribed  by  0'8hanghnessy,  who  pronoimced 
the  root  an  excellent  substitute  for  ipecaciianJia  if  given  in  rather  larger 
doses.*  Kirkpatrick  °  administered  the  drug  in  at  least  a  thousand 
cases,  and  found  it  of  the  greatest  value ;  he  prescribed  the  drleil  leaf, 
not  only  beciiuse  supeiior  to  the  root  in  certainty  of  action,  but  also  as 
Wing  obtainable  without  destruction  of  the  planL  The  drug  has  been 
largely  given  by  many  other  practitionei's  in  India.  Tylo}}}iora  is  also 
employed  in  Mauritius,  where  it  is  known  as  I peca  f^ftuvtifje  or  Ij^'r(t  du 
[pays.  It  has  a  place  in  the  Beyujal  Fharmacopmia  of  1H44,  and  in  the 
PhmviimojKijia  of  India  of  18()8, 

Description*' — The  leaves  are  opposite, entu-e,  from  2  to  1}  inches  long, 
J  to  2^  inches  broad,  aomewhat  variable  in  outline^  ovate  or  subrotmid , 
usually  cordate  at  the  base,  abruptly  acuminate  or  almost  nuicronate, 
rather  leatliery,  glabrous  above,  more  or  less  downy  beneath  with  soft 
liimple  haii^.  The  pedieel,  whieh  is  channelled,  is  I  to  |  of  an  inch  in 
length.  In  the  dry  state  the  leaves  are  ratljer  thick  and  harsh,  of  a 
pale  yellowish  green ;  they  have  a  not  luipleasant  herbaceous  smell, 
with  but  very  little  tiiste." 

Chemical  Composition-^A  concentrated  infusion  of  the  leaves  has 
a  slightly  acrid  taste.  It  is  abundantly  precipitated  by  tannic  acid,  by 
neutral  acetate  of  lead  or  caustic  potash,  and  is  turnerl  greenisli-black 
by  percbltiride  of  iron,  Broughton  of  Ootacamnnil  (India)  has  informed 
lis  (1872)  that  from  a  large  quantity  of  the  lea\'es  he  obtained  a  sniall 


^  Fig,    in    Beutley    and    Triineii,   MnL 
PlantM,  pArt29(l878). 
5  Fhm  fndica,  etL  Carey,  il  rlS32)  33, 

*  Flenuiig,  Cataiotjuf  of  Indian  Flan(« 
f  tiful  Unitjn,  Calcutta,  1810.  8. 

*  Bnufnl  DUptHMitorij  (1842)  455, 

*  CftirtJofjuno/Mfy/mn  Ejr/iifjifion  o/liioD^ 
I— li«t  of  Myaore  drags  ;  also  Phtirm,  nf 
)  India^  458. 


*  Drawn  up  from  an  aniplG  apecimen 
kindly  presented  to  u^  together  with  one  of 
the  root,  by  Mr.  Moodeco  Sheriffof  Madras. 

'  A  figure  of  the  leaves  may  be  found  in 
a  paper  on  Uuto-mool  by  M.  0.  Cooke, 
PftnrnK  Jonm.  Au^.  6.  1870.  105  ;  and  one 
of  the  whole  plant  in  Wight's  li^oneA  Plant- 
arutn  Jndkt  OrkHtalU^  iv*(1850)  tab.  1277. 
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amount  of  ciystaLs.^rLsufficient  for  analysis.     Dissolve<l  aiid  injected 
into  a  small  dog,  they  ocea.sio!ied  piir<^ing  and  vomiting. 

Uses — Employe<i  in  Inrlia,  a.s  already  mentioned,  aa  a  hukstitute  for 
ipecacuanlia,  chietly  in  the  treatment  of  dysentery.  The  dose  of  the 
powdered  leaves  as  an  emetic  is  25  to  30  grains,  as  a  diaphoretic  and 
expectorant  3  to  5  crrains, 

Radht  Ti/fopItmw—T^\\h  root  is  met  with  in  the  Indian  bazaar», 
and  has  been  eii^ployed,  a.s  before  stated,  as  mneh  or  more  than  the  leaf. 
It  consists  of  a  short,  knotty,  descending  rooLstock,  about  J  of  an  inch  in 
thickneas,  emitting  2  to  3  aerial  stems,  and  a  considerable  mtmber  of 
wiry  roots.  These  roots  are  often  0  inches  or  more  in  length  by  J  a  line 
in  diameter,  and  are  %'ery  brittle.  The  whole  dmg  is  of  a  pale  yellowish 
lirown  ;  it  1ms  no  considerable  odour,  but  a  sweetish  and  subsequently 
acrid  taste.  In  general  appearance  it  is  suggestive  of  valerian,  but  is 
somewhat  stouter  and  larger. 

Examined  itncroscopically,  the  parenchymatous  envelope  of  the 
rootlets  is  seen  to  consist  of  two  layei-s,  the  inner  forming  a  small 
nucleus  sheath.  The  outer  portion  is  Vmilt  up  of  large  cells,  loaded  with 
starch  gtamdes  and  tufted  crystals  of  oxalate  of  calcium.  Salts  of  iron 
do  not  alter  the  tissue. 


LOGANIACE^. 
NUX    VOMICA. 
Semen  Nuels  Vomicm;  Nux  Vomica;  F.  Noix  vomique;  G.  Bi-ecJim 

Botanical  Origin — Strijchnos Nux-vmnica  L,, a  naoderato  sized  tree 
with  sltort^  thiek,  often  crooked  stem,  and  small,  greenish-white,  tubular 
flowers  ranged  in  terminal  coryndis.  It  is  indigenous  to  most  parts  of 
India,  especiaMy  the  coast  distriets,  and  is  found  in  Burmah,  Siam, 
Cochin  China  and  Northern  Australia. 

The  ovary  of  pS.  Nux-vomica  is  bi-locular,  but  as  it  advances  in 
growtl)  tlie  dissepiment  becomes  flesh}"  and  ibsappeai's*  The  fniit,  which 
is  an  indebiscent  beriy  of  the  size  and  shape  of  a  small  orangii,  is 
fllled  witli  a  Iiitt^iT,  gelatinous  white  pulp,  in  whieli  the  seeds,  1  to  5  in 
number*  are  placed  vortieally  in  an  irregular  manner.  The  epicarp  forms 
a  thin,  smooth*  somewhat  hard  shell,  which  at  first  is  gi'eenish,but  when 
mature,  of  a  rich  orange-yellow.  The  pulp  of  the  fruit  contains 
strychnine,'  yet  it  is  said  to  be  eaten  in  India  by  birds.^  The  wood,, 
which  is  hard  and  dumble,  is  very  bitter. 


'  Koxburgh^B  aasertion  that  the  pulp 
**MCirmJi  perfect  I  If  itinoceiU,'^  iuJucetl  us  to 
cxamino  it  chemically,  which  we  were 
eiiahle<l  to  do  through  the  kindtn^s  of  Dr. 
Thwaltea,  of  the  Royal  Botanical  Ganleua, 
Ceylon.  The  iusptgaatedputpTocGivedirom 
Dr.  T,,  diluted  with  water,  formed  a  very 
consistent  jelly  having  a  li lightly  acid  re- 
ftctiou  and  very  bitter  taste.  »Somc  of  it 
was  mixed  with  slaked  lime,  dried,  and 
theD  exhansti*d  hy  boiling  chlortiform.  Tlie 
liquid  left  on  evapnratiou  a  yellowish 
resinaid  msis»,  which  was  wurmed  with 
acvtic  ami    The  colourleaa  solutioti  yielded 


a  perfectly  white,  crystalline  residue,  widcli 
was  dissolved  in  water,  Mid  precipitated  with 
bichromate  of  t>otaasium«  The  crystsdliied 
precipitate  dried,  and  mniateiiMl  with 
strong  sulphuric  acid,  exhibited  the  violei 
hue  characteristic  of  strychiuu«. 

To  contirm  this  ejq>enmeiit»  we  obtaiiied 
through  the  obliging  auistanoe  of  Dr.  Bidie 
of  MadraSi  some  of  the  white  pulp  takcu 
with  a  spoon  from  the  interior  of  titc  ri|>t! 
fruit,  and  at  once  immersed  /  -Mrit 

of  wine.    The  alcoholic  fluid  l  ixnt 

evidence  of  the  presence  of  »tryriirnnt\ 

*'  According  to  Cleghurn  by  the  hombtU 
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History — ^Nux  Vomica,  wliieli  was  unknown  to  th»?  ancients,  is 
thought  to  have  been  introduc»?il  into  nieilicine  by  the  Arabians.  But 
the  nutieos  in  their  writiuji^fs  which  have  been  supposctl  to  refer  to  it, 
are  far  from  clear  and  satisfactory.  We  have  no  evidence  moreover 
tliat  it  was  used  in  India  at  an  earJ  j  period.  Garcia  clc  Orta,  an  observer 
thoroughly  acquainted  witli  the  drugs  of  the  west  coast  of  India  in  the 
middle  of  the  KHh  century,  is  entirely  silent  as  to  nux  vomica. 
Flemijig/  writing  at  the  begining  of  the  present  centun%  remarks  that 
nux  vomica  is  seldom,  if  ever,  employed  in  medicine  l>y  the  Hindus, 
but  this  statement  does  not  hold  good  now. 

The  drug  was  however  certainly  made  knowTi  in  (Germany  in  the  1  Gth 
century,  Valerius  Cordus-  \\Tote  a  description  of  it  *aboiit  the  year 
1540,  which  is  remarkable  for  its  acenraey.  Fuchs,  Bauliin  and  others 
noticed  it  as  Nu,r  3[eteihj,  a  name  taken  from  the  MethH  of  Aviceiina 
and  other  Arabian  authors.^' 

It  was  found  in  the  English  shops  in  the  time  of  Parkinson  (1G40), 
who  remarks  that  its  chief  use  is  for  poisoning  dogs,  cats,  crows,  and 
ravens,  and  tliat  it  is  rarely  given  as  a  medicine. 

Description — Nux  Vomica  is  the  seed,  removed  from  the  pulp  and 
shell.  It  is  disc-like,  or  rather  irregularly  orbicniar,  a  little  less  than 
an  inch  in  diameter,  by  about  a  cpiarter  of  an  inch  in  thickness,  slightly 
concav^e  on  tlie  dorsal,  conve.x  on  the  ventral  surface,  or  nearly  ilat  on 
either  side,  often  furnished  with  a  broad,  thickened  margin  so  tliat  the 
central  portion  of  the  seed  appears  depressed.  The  t>utside  etlge  is 
rounded  or  tapers  into  a  keel-like  ridgn.  Each  seed  lias  on  its  edge  a 
small  protu  lie  ranee,  from  which  is  a  faintly  projecting  line  (raphe) 
passing  to  a  central  scar,  which  is  the  hiluni  or  umbilicus;  a  slight 
depression  marks  the  opposite  side  of  the  seed.  The  seeds  are  of  a  light 
greyish  hue,  occa-sionally  greenish,  and  have  a  satiny  or  glistening  aspect, 
by  rea8on  of  their  being  thickly  covered  with  arlpressed,  radiating 
hairs.  Nux  vomica  is  extremely  compact  and  horny,  and  has  a  very 
hitter  t^,ste. 

After  having  been  softened  by  digestion  in  water,  the  seed  is  easily 
cut  along  its  outer  edge,  tlien  displaying  a  mass  of  transhicent,  cartila- 
ginous albumen,  divided  into  two  parts  by  a  tissure  in  which  lies  the 
embryo.  This  latter  is  about  fV  of  an  inch  long,  having  a  pair  of 
delicate  5- to  T-nerved,  heart-shaped  cotyledons,  with  a  club-shaped 
radicle,  the  position  of  which  is  indicated  on  the  exterior  of  the  seed  by 
the  small  protuberance  already  named. 

Microscopic  Structure — The  bail's  of  nux  vomica  are  of  ix'uiark- 
able  structure.  They  are  foruied  as  usual  of  the  elongated  cells  of  the 
epidermis,  and  have  tlieir  walls  thickened  liy  secondary  deposits,  which 
are  interrupted  by  longitudinally  extended  pores  ;  they  are  a  striking 

^  Cataloffue  qf  Imlian  MtiL  Plants,  and 
Druifs,  Calcutta,  1810.  37. 

'^  JHj*t.  S( i rpi ti Tft,  editGil  by  C.  Geaaer, 
Argentf)rat.   15431.  Ii1>.  iv.  c.  21, 

^  CUufiius  and  othcru  hold  theopiiiinQ  tli&t 
the  3'«Jf  met/tel  of  the  Arabs  was  the  fmit  of 
a  Datura,  and  an  Indian  speoiea  wa«  occoixU 
iugly  uomed  by  Liiin.'LUS  JJ.  Mttd, 


\{BajterM  tnalabarkus);  according  to  Kox* 

'  t        V  Kv  *•  many  torte  of  bird. "   Beddome 

fhatkct^  Madraa,  1S72.  243)  aays 

1 ...,...,  i.s  quite  harmleas^aud  the  favourite 
bfocxi  of  many  birdfl. 

In  Ganiier,  Eirplofathn  en  Indo-Cfibm 
I  ii.  (Parifl,  1873)  48^,  allusion  is  mailc  to  a 
ftree  aimilar  to  that  under  notice  having 

fniita  which  are  devoid  of  poison  hr/ore 

mahtriff/. 
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objiiL't  in  polarized  light.  The  albuinen  is  iiiatltj?  up  of  large  cells,  loa^led 
with  aUnuninoitl  matters  and  oily  drops,  but  devoid  of  starch.  In  watet 
the  thick  walls  of  this  parenchyme  swell  up  and  yield  some  mucilage ; 
the  cotyledons  are  built  up  of  a  narrow,  uuicli  more  delicate  tissue, 
traversed  by  small  fibro-va^eolar  bundles. 

The  alkaloid.s  are  not  directly  reco^rnizable  by  the  microscope ;  but 
if  very  thin  slices  of  nux  vomica  are  kept  for  stune  length  of  time  in 
glyceiin,  they  develope  feathery  crystals,  doubtless  consisting  of  these 
bases. 

Chemical  Composition — Tlie  bitter  taste  and  highly  poisonous 
action  of  nux  vomica  are  chiefly  due  to  the  presence  of  Stn/chnin^ 
and  Brurinf.  Strychnine,  C^^H'^'^N^O^p  was  tirst  met  with  in  1818  by 
Pelletier  and  Caventou  in  St.  Ignatius'  Beans,  and  immediately  after- 
wards in  nux  vomica.  It  crystallizes  from  an  alcoholic  solution  in  large 
anhydrous  prisms  of  the  orthorhombic  system.  It  requires  for  solu- 
tion about  6700  parts  of  cold  or  2500  of  boiling  water ;  the  solution  is 
of  decidedly  alkaline  reaction,  and  an  intensely  bitter  ta^te  which  may 
be  distinctly  perceived  though  it  contain  no  more  than  TnrtrVxn)  *^f  ^^^ 
alkaloid.  The  best  solvents  for  strychnine  ai*e  spirit  of  wine  or  ehloro- 
fortu  ;  it  is  liut  very  sparingly  soluble  in  absolute  alcohol,  benzol, 
amylic  alcohol,  or  ether.  The  alcoliolic  solution  deviates  the  ray  of 
polarized  light  to  the  left. 

Strychnine  is  not  restricted  to  the  fruit  of  the  plant  under  notice. 
but  also  occurs  in  the  wood  and  bark,^  It  is  moreover  found  iu  the 
wood  of  the  root  of  Strychnos  evlvbrina  L,,  and  in  the  bark  of  the  root 
of  Stnjchnos  Tieute  Lesch,,  both  species  indigenous  to  the  Imlian 
Archipelago. 

The  discovery  of  Bntmi€  wbs  made  in  1810  by  the  same  chetniatsi 
in  nux  vomica  l>ark,  then  supposed  Ui  be  derived  from  Brucea  ferruffinea 
Heritier  (B.  anthlysenterica  Miller),  an  Abjissinian  shinib  of  the  order 
Simarubefe.  The  presence  of  brucine  in  nux  vomica  and  St.  Ignatius*  Bean 
was  pointed  out  by  them  in  1824.  Brucijie,  dried  over  sulphuric  acid,  has 
the  formula  C'^H'^N^O*,  hut  it  cr^\stallizes  from  its  alcoholic  solution 
with  4  0H^.  In  bitterness  and  poisonous  properties,  as  well  as  in 
rotat^iiry  power^  it  closely  resembles  stryelinine,  di tiering  however  in 
the  following  particulars: — it  is  sohible  in  about  150  parts  of  boiling 
water,  melt^s  without  alteration  a  little  alxive  K^O""  C.  In  common  with 
its  salts,  it  acquires  a  dark  red  colour  when  moistened  with  conceiitTated 
nitric  acid. 

The  proportion  of  strychnine  in  nux  vomica  appeal's  to  vary  from 
I  to  J  per  cent.  That  of  brucine  is  variously  stated  to  l>e  0vl2  (Merck), 
0*5  AVittstein),  1  01  (Mayer)  per  cent 

A  third  crystal lizable  base,  called  Igasiu^me,  was  stated  in  1853  by 
Desnoix  to  occur  in  the  liquors  from  which  strychnine  and  brucine 
had  been  precipitated  by  lime.  Schiitzenbergcr  s  investigations  (1858) 
are  far  from  proving  the  rastence  of  "igasurine/*- 

In  nux  vomica,  as  well  as  in  St.  Ignatius   Beans,  the  alkaloi<k 


'  It  is  remarkable  that  parasitic  plants  of 
thu  onler  Loranihacrtt  growing  on  Str^thn<m 
yiLT-romira  AC<|uire  the  poajaonoua  proper- 
ties of  the  latter.— PAann.  q/ India,  18tJ8. 
108. 


*  For  further  information  on  ijcianrine, 
consult  Gmelin,  ChrmiJttry,  ^*'-  -I'^'t+il 
ri89;  Watts,  Dictiottarff  of*  il 

(1805)243;    Phnrm,  Joum.  'J) 
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_  to  their  discoverers,  are  combined  with  Strj/cknic  or  Igasuric 

Icid ;  Liidwig  (187*i),  who  prepared  this  body  from   the  latter  dnrg, 

Je.scribes  it  a«  a  yeUowisli-hrown  amorphous  iimss,  having  a  strongly 

[iid  reaction  and  a  sour  astringent  taste,  and  striking  a  dark  green 

?ith  ferric  salts.     We  have  ascertained  the  coirectness  of  Ludwig8 

tibservations, 

Nux  vomica  dried  at  100'"  C.  yielded  us  when  burnt  with  soda-lime 
•822  percent,  of  nitrogen,  indicating  about  11**]  per  cent,  of  protein 
substances.  By  boiling  ether,  we  removed  from  the  seeds  414  per  cent. 
^^f  fat ;  Meyer'  found  it  to  yield  Itutyric,  capronic,  eaprylic,  eaprinic  and 
^Bother  acids  of  the  series  of  the  common  fatty  acids,  and  also  one  acid 
^Bricher  bi  carbon  than  stearic  acid.  Nux  vomica  also  contains  mncilnge 
^BJid  sugar.  The  latter,  which  according  to  Rebling  (1855)  exists  to  tlie 
^Bxtent  of  <}  per  cent,  reduces  cupric  oxide  without  the  aid  of  heat» 
^^^^hen  macerated  in  water,  the  seeds  easily  undergo  lactic  fermentation. 
not   however   attended    with   decoTuposition   of  the   alkaloids.      The 

ftability  of  stiychninc  is   remarkable,  even  after  ten  years  of  contact 
rith  putrescent  animal  substances. 
Commerce — Large  quantities  of  nux  voraica  are  brought  into  the 
jLiOndon  market  from  British  India.^     The  export  from  Bondmy  in  the 
year  1871-72  was  SMI   cwt.,   all    shipped  to  the  United  Kingdom.^ 
Madras  in  1869-70  exported  4S05  cwt ;  and  Calcutta  in  1805-0^',  2801 
^ewt  The  quantity  impoited  into  the  United  Kingdom  in  1870  *  w^as 
^■C5S4  cwt. 

^H  Nux  vomica  is  stated  by  Garnier  {1.  c.  page  429^  note)  to  be  largely 
^fcxported  from  Candjodja  to  China. 

^H  Uses— Tincture  and  extract  of  nux  vomica,  and  the  alkaloid  strych- 
^■u^,  are  frequently  administered  as  tonic  remedies  in  a  vai-iety  of 
^^Htehiers. 


SEMEN    IGNATIL 


Fahtt  Sancti  Ignntii;  St  Ignatins*  Beava;  F.  Fhfes  de  Saimt'Ignare^ 
Noix  Igusur;  G.  Ignatiu^hohneiL^ 


I 

^M^  Botanical  Origin— Sfnfchnos  Ig^mitii  Bei^us*  (S.  jMlippennis 
^■Blanco,  Ifpiatiana p/i  1 1 iiriymica  Loureiro),  a  large  climbing shnd>,  grow- 
^Bing  in  Bohol,  Samar,  and  (^lebu,  islands  of  tlie  Bi.saya group  of  tlie  Plulip- 
^f  pines,  and  according  to  Loureiro  in  Cochin  China,  where  it  has  been 
^ft  mtroduced.     The  inflorescence  and  foliage  are  known  to  botanists  only 


>  JahrejhfTkhi  dn-  Chemie,  1875.  856* 
'  We  have  seen  1 1 30  |>ackagc8  offered  in 
a  fliiigle  dmg-Mik  (30  March  1671). 

*  StttteifiefU  of  (he  Trade  and  Havi^don 
f  Bombay  for  1871-72,  pt.  ii,  62. 

*  No  later  returns  are  accessible. 

*  The  plant  and  seeds  are  kuown  in  the 
]  Bisaya  langaagQ  by  the  tiames  of  jxttpja- 
tpuanon,  a*jua*i)nf  ranlara,  mananaog,  dan- 
Wtatjuy,  cataloiHja  or  igajiur ;  iu  the  islanda 
■of   Bohol  and  (^'ebu,  where  the  seeds  are 

grcHlacedy  by  t)iat  uf  cotfatoy^  and  by  the 
[laniJirdH  of  the  I'hilippiues  aa  Ptpittt  di; 
[  SUnya   or   PtpiUi   de   Citibahgati   (Clain, 


Mtmedi09  FaciUs,  Manila.  1857.  p.  610). 
The  name  S(,  JgnntittM*  Bean  applied  to 
them  in  Kurope,  is  eiiii>loyed  in  Sonth 
America  to  designate  the  soeda  of  several 
medicinal  Cucurbitaa'a^,  a«  those  of  Fruit' 
Ita  trlhbata  L,,  Ilypnnthera  Ounptva 
Ma,nno  fLud  Aulsoffperma  Piunijioia  Manao. 
"*  Jiiateria  Medical  StCML-kholm,  177S.  i. 
146. — We  omit  citing  the  Linoean  J<jtmiia 
amara^  as  it  has  be*?n  ahown  by  Bent  ham 
that  the  plant  so  named  by  the  younger 
Linmuus  ia  Posoqutria  lontjijlora  Atibl.  of 
the  order  Iinhiacctr^  a  native  of  ( rniaiift. 
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from  fche  descriptions  given  hj  Loureiro^  and  Blanco.^    The  fruit 
splierieal,  or  sometimes  ovoid,  4i  inches  in  diameter  by  6J  long,  as 
shown  by  Ray  and  Petivor  s  figure.     It  has  a  smooth  brittle  shell  en- 
closing seeds  to  the  niunber  of  about  24,     G.  Bej^imett,'*  who  saw  the! 
fruiis  at  Manila  sold  in  the  bazaar,  says  they  contain  from  1  to  12i 
seeds,  imbedded  in  a  glutinous  blackish  pulp.*     According  to  Jagor*| 
the  shrub  is  abmidant  near  Basey,  in  the  south-western  part  of  thei 
island  of  8amar,  on  the  straits  of  San  Juanico  ;  its  seeds  are  met  with  J 
as  a  medicine  io  many  houses  in  the  Philippines. 

History — It  is  stated  by  Murray^  and  later  waiters  that  this  seedl 
was  introduced  into  Europe  from  tlie  Philippines  by  the  Jesuits,  wlio,i 
on  acc<nint  of  its  virtues,  bestowed  iiprm  it  tlie  name  of  Ignatius,  the 
founder  of  thidr  order.  However  this  may  be»  tlie  earliest  account  of  , 
the  drug  appears  to  be  that  comnuinicated  by  Camelli,  Jesuit  niis-l 
sionary  at  Manila,  to  Ray  and  Petiver,  and  l)y  them  laid  before  thel 
Royal  Society  of  London  in  1G997  Camelli  proclaimed  the  seed  to  }>e| 
the  Xux  Vomka  letjitima  of  the  Araliian  ph3^sician  Serapion,  who! 
nourished  in  the  9th  century;  but  in  our  opinion  there  is  no  w^arrantl 
whatever  for  supposing  it  to  have  been  known  at  so  remotes  a  period  •I 
Camelli  states  that  tht*  seed,  whicli  he  calls  Kif.x  Pepita  s^ii  Faba  Saneti 
lijnatiL  is  nnich  esteemed  as  a  remedy  in  various  disorders,  though  heJ 
was  well  aware  of  its  poisonous  properties  when  too  freely  adminLsterecLJ 
In  Germany,  St.  Ignatius'  Bean  was  made  known  about  the  same  J 
period  by  Buhn  of  Leipzig." 

The  drug  is  found  in  the  Indian  bazaars  under  a  name  which 
evidently  cornipted  from  the  Spanish  jwinta.     It  is  met  with  in  the 
ilrugshops  of  China  as  LeU'Sunjf-ktvo,  i.e.  Luzmi  fniit. 

Description — St.   Ignatius'  Beans  are  about  an  inch  in  le-ngth; 
their  form  is  ovoid,  yet  by  mutual  pressure  it  is  rendered  very  irre^fl 
gidar,  and  they  are  3-,  4-,  or  5-sided,  bluntly  angular^  or  flattish,  with  a" 
conspicuous  hilum  at  one  end.     In  tlie  fresh  state,  they  are  covered 
with  silvery  adpres.sed  hairs:  portions  of  a  shaggy  brown  epidermis  i 
are  here  and  there  perceptible  on  those  found  in  commerce,  but  inj 
the    majority  the  seed  shows  the  dull  grey,  granular  surface  of  the  J 
albumen  itself. 

Notwithstanding  the  different  outward  appearance,  the  structure  of| 
St.  Ignatius'  Beans  accords  with  that  of  nux  vomica.     The  radicle  how- 
ever is  longer,  thicker,  and  frequently  somewhat  l:>ent,  and  the  cotyle-| 
dons  are  more  pointed.     Tlie  horny  orownish  albumen  is  translucent 


*  Flora  CochiHchinen^kf  e<L  Willd  i. 
OVaS)  155. 

J  Fhra  ffe  FUlpimi,  ©tl.  2»  1845.  6L 
>  Lowfon     Moi.     and     Fhjf^      Jom^. 
Juiiuary  1832. 

*  The  only  apt'Ctmen  of  the  fruit  T  have 
Been  was  in  the  poa^t'SBion  of  my  lato 
friond  Mr.  Morson.  It  measured  exactly 
4  inches  lu  diameter,  and  when  opened 
(15  Jaiiuftry  1872)  woa  fouiul  to  cantaiu  17 
mAture,  well-funned  seeds,  with  rennuinta 
of  dried  pulp. — D.H*  I  have  Been  another 
one  in  the  J&rdindes  Plantes,  Parifi. — F.  A.  F, 

'  Jieiiirn  in  *l^n  Philippiiien^  Berlin,  1873, 
2ht 


'  Apparnius  Medicaminunifyi,  (1792>26w 
^  PhiL  Trans,  xid.  (1690}  44.  87;  iUy. 
IUhL  Plant,  iii.  lib.  31.  118. 

"  The  Philippines  were  UDlmiywii  to  the 
Eoropeans  of  the  Middle  Agv«.  Thoy  were 
diacoveiXHl  by  Magellan  in  1521.  but  %hA 
conquest  by  the  Spaniards  was  not  cAo- 
tually  commenced  until  15iJ5.  Pr«Tio«i« 
to  the  iSuanisli  occupation,  they  vnbk 
governed  by  petty  chiefs,   Aod  wer*  Ire- 

3iLeiited  for  the  purposes  of  oommtrQe  hy 
apanese,  Chinese,  iwid  Malays, 
»  Martiny,  Fneykfopiklie  dtr  HoAwaarem* 
kumlf,  i.  (1843)  57a 
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very  hard,  and  difficult  to  split.  The  whole  seed  swells  corLsiderably 
by  prolonged  di<,fe.stion  in  warm  water,  and  ha.s  then  a  heavy,  earthy 
siuell.     The  heans  are  intensely  l>itt^'r  and  highly  poisonous. 

Microscopic  Structure— The  hairs  of  the  epidermis  are  of  an 
analogous  structure,  hut  more  simple  than  in  nux  vomica.  The  albumen 
and  cotyledons  agree  in  structural  features  with  thase  of  the  same  parts 
in  nux  vomica. 

Chemical  Composition — Strychnine  exists  to  the  extent  of  about 
1'5  per  cent;  the  sueds  also  contain  Oo  per  cent,  of  bnicine.  Dried 
over  sulphuric  acid  and  burnt  with  soda-lime,  it  yielded  us  an  average 
of  r78  per  cent,  of  nitrogen,  which  woulil  answer  to  aljout  10  "par  eeni 
of  albuminoid  matter. 

Commerce— We  have  no  information  as  to  the  collection  of  the 
flrug.  Tlie  seeds  are  met  with  irregularly  in  English  trade,  being 
sometimes  very  abundant,  at  others  searcely  obtainable. 

Uses — The  same  as  tliose  of  nux  vouiica.  When  procurable  at  a 
moderate  price,  the  seeds  are  valued  for  tlie  manufacture  of  strychnine. 


RADIX  SPIGELIiE. 


R(ulix  Spigelkf*  Marilmnlicm;  Indicin  Pink  Root,  Corolha  Pink 

Hoot,  Spigdia.^ 

Botanical  Origin— Splgd in  nuirllftiuHai  L.,  an  herbaceous  plant 
I  about  a  foot  high,  indigenous  in  the  %voods  of  North  America,  from 
Pennsylvania  to  Wisc^jnsin  and  sootliward.     According  to  Wood  and 
Bache,  it  is  collected  chietly  in  the  Western  and  Sou th-M^es tern  States, 

History — The  anthehuinthic  properties  of  the  root,  discovered  by  the 
Indians,  were  brought  to  ncjtice  in  Europe  about  the  year  17ol  by 
Liniiing,  Garden,  and  Chahiiei's,  physicians  of  Charleston,  South  Carolina. 
The  drug  was  a/lmitted  to  the  London  Pharmacopcpia  in  1788. 

Description — Pink  root  ha-s  a  near  resonihlance  to  serpentary,  con- 
sisting of  a  short,  knotty,  dark  brown  rhizome  enutting  sleinh'r  wiiy 
Lroota,  It  is  quite  wanting  in  the  peculiar  udour  of  the  latter  drug,  or 
findeed  in  any  aroma;  in  taste  it  Is  siigbtly  bitter  and  acrid.  S^nuetinies 
Ltlie  entire  plant  with  its  quadrangular  stenis  a  foot  high  is  imported. 
'  It  has  opposite  leaves  about  3  inches  long,  sessile,  ovate-lanceolate, 
actiminate,  smooth  or  pubescent. 

Microscopic  Structure — The  transv^erse  section  of  the  rhizome, 
fcbout  j%  of  an  inch  in  diameter,  shows  a  small  woody  zone  enclosing  a 
rge  pith  of  elliptic  outhne,  consisting  of  thin-walled  cells.  Usually 
the  central  tissue  is  decayed.  In  the  roots,  the  middle  cortical  layer 
jredominates;  it  swells  in  water,  after  which  its  large  cells  display  fine 
>iral  markings.  The  nucleus-sheath  observable  in  serpentary  ie 
ranting  in  spigelia. 

Chemical  Composition — Not  satisfactorily  known:  the  vessels  of 
le  wood  contain  resin»  tlve  parenchyme  starch ;  in  the  cortical  part  of 
the  rhiicome  some  tannic  mattei's  occur,  Init  not  in  the  roots.     Foneulle 

*  Pink  RoQt  is  aometimea  crroti«ously  latinised  ia  price-liete,  *^ Radix  caryoy^iifiii** 
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(1823)  asserts  that  the  druf^  yieUk  a  little  essc^ntial  oil.  The  experi- 
ments of  Bureau^  show  that  spigelia  acts  on  rabbits  and  other  animaLs 
as  a  narcotico-aericj  poison* 

Uses — Spigelia  has  long  been  reputed  a  mast  efficient  medicine  for 
the  expulsion  of  Ancaris  Itimhricoiaes^  but  acconling  to  Stilld,*  its  real 
vahie  for  this  puipose  has  probably  been  over-estimated.  TliLs  anthor 
speaks  of  it  as  possessing  alterative  and  tonic  properties.  In  England,  it 
is  rarely  prescribed  by  tlje  regtdar  practitioner,  but  is  used  as  a  household 
medicine  in  some  districts.     It  in  much  employed  in  tlie  United  States, 


GENTIANEiE, 


RADIX    GENTIANiE. 


Gentian  Root ;  F.  liamne  tie  Gentiun^'^ ;  G.  EnzianvnirzeL 

Botanical  Origin — Gentiana  lutea  L.,  a  handsome  perennial  herb,  i 
growjMiT  3  fcL't  hij^^i,  indigenous  to  open  gi'assy  places  on  the  mountains  I 
of    Mi^ldk*  and   Sontliern   Europe.     It  occurs  in  Portugal,  Spain,  the 
P3i*enees,  in  the  Islands  of  Sardinia  and  Corsica,  in  the  Apennines,  the 
moiui tains  of  Auvergne,  the  Jura,  the  Vosges,  the  Black  Forest,  and 
tlxrougliout  the  chain  of  the  Alp.s  as  far  as  Bosnia  and  the  Danubian 
Principalities.     Among  the  mountains  of  Germany,  it  is  found  on  thol 
Suabian  Alps  near  Wurzlmrg,  and  here  and  there  in  Thnringia,  but  notj 
furtliL^r  north,  nor  docs  it  occur  in  the  British  Islands. 

History— The  name  Gentiana  is  said  to  be  derived  from  Gentiiis, a] 
king  of  the  lUj^-ians,  living  Bx\  180-107,  by  whom,  according  to  both! 
Pliny  and  Dioscorides,  the  plant  was  noticed.     Whether  the  spcHjiejsj 
thus  named  ivas  Gentiana  liifra  is  doubtful.     During  tlie  middh?  ages, 
gentian  wavS  commonly  employed  for  the  cure  of  disease,  and  as  an 
antidote  to  poison.      Tragus  in  1552  mentioiLs  it  as  a  means  of  diluting' 
wounds,  an  application  w^hich  ha.s  been  resorted  to  in  modem  medical 
practice* 

Description — The  plant  has  a  cylindricab  tleshy,  sinipk*  root,  of] 
pale  colour,  oceiisionally  almost  as  much  as  4  feet  in  length  by  1^  inches] 
in  thickness,  protlueing  1  to  4  aerial  stems. 

The  dried  root  of  commerce  is  in  irregular,  contorted  pieces,  several ' 
inches  in  length,  and  i  to  1  inch  in  thickness;  the  pieces  are  tnuchl 
wrinkled  longitudinally,  and  marked  traiLs verse ly,  especially  in  their! 
upper  portion,  with  numerous  rings.  Very  often  they  are  splitl 
to  facilitate  drying.  Tiiey  are  of  a  yellowish  brown;  internally  of  al 
more  orange  tint,  spongy,  with  a  pecidiar,  rlisagreeable,  heasy  odonrj 
and  intensely  bitter  tast<.\  The  crown  of  the  rrxjt.  which  is  somewlial 
thickened,  is  clothed  w^ith  the  scaly  basses  of  leaves.  The  root  is  touglil 
and  flexible, — brittle  only  im media tttly  after  drying.  We  found  it  tal 
lose  in  weight  about  18  per  cent,  by  complete  drying  in  a  water-batli; 
it  regained  IG  per  cent,  liy  l>eing  afterwards  exposed  to  the  air. 


'  Ik  la  famillt  tlfs  Logankic^ea^  1856. 


^  Thsmpev^et    and    MaUria 
PhUAdd^iA,  u.  (1S68)  651. 


M^tmnt^j 
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Microscopic  Structure — A  traixs verse  sectrion  shows  the  bark 
&parak-(l  hy  a  dark  caiubial  zone  from  tht^  central  colurnn;  tht3  radial 
arraijgeiiieiit  of  the  tis-sues  is  only  obviou8  in  the  latter  part.  In  the 
bark,  liber  fibres  are  wanting ;  and  in  the  centre  tljere  is  no  distinct 
pith.  The  fibro-vascnlar  btmdles  are  devoid  of  thick -walled  ligneonn 
prosenchyme ;  this  may  explain  the  coiL'^istence,  and  the  short  even 
tracture  of  the  root.  It  is  moreover  remarkable  on  aeconnt  of  the 
absence  both  of  starch  and  oxalate  of  caleinm;  the  cells  appear  to 
contain  chietly  sugar  and  a  little  fat  oil 

Chemical  Composition— The  bitter  taste  of  gentian  is  due  to  a 
substance  called  Gent!op!cnn  or  Geniian4nttery  C^'H**0'\  Several 
chemists,  as  Henry,  Cavent<m,  Tronimsdorrt',  Leeonte  and  Dulk  liave 
described  the  bitt^^r  principle  of  gentian  in  an  impinx^  state,  iindL*r  the 
name  of  Gentmnhi,  but  Kroinayer  in  lS(i2  first  obtained  it  in  a  state 
of  purity.  Gentiopicrin  is  a  neutral  body  crystallizing  in  colourless 
needles,  which  readily  tiissolvti  in  water.  It  is  soluble  in  spirit  of  wine, 
but  in  aksohite  alcohol  only  when  aided  by  heat;  it  does  not  ilissolve 
in  ether.  A  solution  of  caustic  potash  or  soda  forms  with  it  a  yellow 
aohition.  Under  the  intluence  of  a  rHlut'C  mineral  acid,  gentiopicrin  is 
resf>lved  into  glucose,  and  an  amorphous,  yellowish-brown,  neutral  sid>- 
stance»  named  Gentiogenin,  Fresh  gentiiin  roots  yield  somewhat  more 
than  yV  P^'*'  cent,  of  gentiopicrin ;  from  the  tlried  root  it  could  not  be 
obtained  in  a  crystallized  state.  The  medicinal  Tinctitre  of  CJentiaii, 
mixed  with  solution  of  caustic  potash,  loses  its  bitterness  in  a  few  days, 
probably  in  consequence  of  the  destruction  of  the  gentiopicrin. 

Another   constituent  of  gentian   root   is   Genilaiiin   or   fjentimn 


c^^ff ^o*  or  (0H)2c«mcac^H^ 


It  forms  tasteless  yellowish 


prisms,  sparingly  soluble  in  alcohol,  requiring  about  5000  parts  of 
water  for  solution*  With  alkalis  it  yields  intensely  yellow  crystal  liv- 
able compounds,  which,  however,  are  easily  decomposed  already  Ijy 
carbonic  acid.  Gentianiii  may  be  sublimed  if  carefully  heated  at  "I'y^f  C. 
By  melting  it  with  caustic  potash,  acetic  acid,  phloroglucin, 
O*H^(0Hf/mid  oxysalicylic  acid,  O'H^OHf COOH,  are  produced,  as 
shown  in  1875  by  Hlasiwetz  and  Habermann.  The  name  of  ijentumw 
acid  or  gentisinic  acid  had  been  applied  to  the  oxysalicylic  acid  obtaint^d 
by  the  above  decomposition  before  it  was  identified  with  oxysalicylic 
acid  from  other  sources. 

Gentian  root  abounds  in  pectin  ;  it  also  contains,  to  the  extent  of  12 
to  15  per  cent.,  an  uncrystallizable  sugar,  of  which  advantage  is  taken 
in  Southern  Bavaria  and  Switzerland  for  the  manufacture  l>y  fermenta- 
tion and  distillation  of  a  potable  spirit.^  This  use  of  gentian  and  its 
consumption  in  njedicine  have  led  to  the  plant  being  almost  extirpated 
in  sonie  part8  of  Switzerland  where  it  formerly  abounded. 

The  experiments  of  Maiseh  (1S7G)  and  Ville  (1877)  have  shown 
taimic  matters  to  be  absent  from  the  root. 

Commerce — Gentian  root  finds  its  way  into  English  commerce 
through  the  German  houses  ;  and  some  is  shipped  from  Marseilles.  The 
quantity  importtid  into  the  United  Kingom  in  1870  w^as  1100  cwt. 

» Th,  Martiua,  Pharm.  Journ.  xii  (1853)  371. 
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Uses — Gentian  is  much  used  in  medicine  as  a  bitter  tonic.  Ground 
to  powder,  the  root  is  an  ingredient  in  some  of  the  couipositioiis  sold  for 
feeding  cattle. 

Substitutes — It  can  hardly  be  said  that  gentian  is  adidterated,  yet 
the  roobi  of  several  other  species  possessing  similar  properties  ai"e  occa- 
sionally collected  ;  of  the.se  we  may  name  the  following : — 

L  Gentiana  purpurea  Le — This  species  is  found  in  Alpine  meadowa 
of  the  Apennines,  Savny  and  Switzerland,  in  Transylvania,  and  in  South- 
western Norway  ;  a  variety  also  in  Kaintcliatka,*  Tlie  root  is  frequently 
collected  f  it  attains  at  most  18  inches  in  length  antl  a  diameter  of  1 
about  1  inch  at  the  summit,  from  which  arise  8  to  10  aerial  stems, 
clothed  lielow  with  many  scaly  remains  of  leaves.  The  top  of  the 
root  has  thus  a  peculiar  branched  appear  an  co»  never  found  in  the  root 
of  G.  latea,  witli  whicli  in  all  other  resj>ecis  that  of  (r.y^KTy^^ire'fr  agrees. 
The  latter  is  perhaps  even  more  intensely  bitter. 

2.  G.  pundata  L. — Nearly  the    same    description   applies   to    thb  i 
species,  winch  is  a  native  uf  tlie  Alps  uf  South-Eastem  France,  Savoy, 
the   southern  parts  of   Switzerland,  extending  eastward   to   Austriai 
Hungary  and  Roumelia. 

3.  0.  pajinonicci  Scop. — a  plant  of  the  mountains  of  Austria,  un- 
known in  the  Swiss  Alps,  has  a  root  which  does  not  attain  the  letigtli 
or  tlie  tliiekness  of  the  root  of  G.  purpurea,  with  Avhieh  it  agrees  in 
other  respects.     It  is  officinal  in  the  Austrian  Pharmacopreia. 

4.  0.  Catesbm  Walter  (G.  SajMynana  LO-^indigenous  in  the  UTiiteni 
States.  Its  root,  usually  not  exceeding  3  inches  in  length  l>y  J  inch  in 
diameter,  has  a  very  thin  wnody  coTuran  within  a  spongy  whitish 
cortical  tissue  and  a  bright  yt^dlow  epidermis.  This  root  is  less  bitter 
than  the  aLove  enumerateil  ilrugs  ;  the  same  remark  applies  also  to 
those  European  Gentianae  which  like  G.  Catesbwi  are  provided  with 
blue  flowers. 

HERBA  CHIRATiE. 

Herha  ChirettcB  rel  Chirayict ;   Ckiretta  or  Chirayta, 

Botanical  Origin — iyphdUi'^  Chi  rata  Grisebach  (Oentiana  ChSr^i 
ay  if  a  Roxlx),  an  annual  herb  of  the  mountainous  regions  of  Northum] 
India  from  Simla  through  Kuuiaon  to  the  Muning  district  in  Strnth* 
eastern  Nepal. 

History — Chiretta   has   long   b*jen   held   in   high  estee*m  by   thel 
Hindus,  and  is  fre(|Uently  mentioued  in  the  writings  of  Suj^ntta.     H| 
is  called  in  Sanscrit  Ku'dta4tkta,  which    means  the    hUter  jjttnt  of 
the  Kinitus,  the  Kirfit^as  lieing  an  outcast  race  of  mountaineers  in  iht 
north  of  India.     In  England,  it  began  to  attract  some  attention  about 


^Oria^iba^li  {Dm  VcfffifUitm'der  Erdf^  i, 

187l2. 223)  gives  very  in ie resting  partiottl&rs 
renting  i*i  the  urea  of  j^rowth  of  Grnt'tami 
fmrpurra^  fL  jmnftata  and  O.  pitimomca, 
H©  is  deeiiledly  of  the  opinion  that  they 
iire  distinct  «|>eciea. 
'In  Norway  it  is,  strangG  to  say,  called 


■weetrootp  ''X^ro^/'nooardingtoScbiilieWfJ 
Pflmizenwett  Xot'UYtjem^  1ST3-1875,  \k  25Si,^ 
*'0'Pt\Xuv^  to  bloM,  in  jillusioti  tu  tblrl 
medical  virtues  of  tlie  UerVt. — Fig^  in ' 
licntlcy  and  Tnmen,  M^»  Pi^mitt  Pftrl  7 
IISTU). 
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the  year  1820  ;  and  in  1830  wan  mtroilucccl  into  the  Eflinburgh  Pharma- 
copceia.     The  plant  was  first  (lescrihed  hy  Roxhurgli  in  J  814. 

Chiretta  was  regarded  by  Uuiboiirt  as  the  Cttlamns  uromaticus  of 
Lthe  ancients,  but  the  iiiiprul>al»ility  of  this  lieing  correct  was  well 
Ipointed  out  by  Fee'  and  by  Royk\  and  is  now  generally  adttiitted. 

Description— The  entire  plant  is  collected  when  in  flower,  or  more 

Icouunonly  when  the  capsules  are  fully  formed,  and  tied  up  with  a  slip 

rf  bamboo  into  flattish  Inuidles  of  about  '^  feet  long,-  eaeli  weighing  when 

ry  from  lA  to  2  lb.     The  stem,  ^-"^  to  ^\  of  an  inch  in  thickness,  is  of 

orange-brown,  sometimes  of  a  flark  purplish  colour ;  the  tapering 

Isimple  root,  often  much  cxeL*eding  the  stem  in  thickness,  is  2  to  4  inches 

long  and  up  to  A  an  inch  thick.     It  ia  k!,s,s  frer|iicntly  branched,  but 

ahvays  provided  with  some  rootlets.     In  stronger  specimens,  the  root  Ls 

I  somewhat  obi  if  pie  or  geniculate  ;  perhaps  the  stem  is  in  this  case  the 

product  of  a  second  year's  growth  arid  the  plant  not  strictly  annual. 

;h    plant  usually  consists  of   a  single    stem,  yet   occasionally   two 

►rt^  spring  from  a  single  root.     Tlie  stem  ristis  to  a  height  of  2  t4>  3 

feet  and  is  ciflindrical  in  iU  lower  and  middle  portifm,  but  bluntly 

"^qua^lrangiikr  in  its  upper,  the  four  edges  being  each  marked  with  a 

prominefit  decurrent  line,  as  in  KrtjthroM  Cenfaurmm  and  many  other 

Lplants  of  the  order.     The  decussate  rami ticat ion  reseml.>les  that  of  other 

fgentians  ;   its  stems  are  jiiinted  at  intervals  of    li  to  3  or  4  inches, 

iDearing  opposite  semi-amplexicaul  leaves  on  their  cicatrices.     The  stem 

Iconsist^  in  its  lower  portion  of  a  large  woody  column,  coated  with  a 

Fery  thin  rind,  and  enclosing  a  comparatively  large  pith.     The  upper 

part^  of  the  stem  and  branches  contain  a  broad  ring  of  thick-wallcd 

t'oody   parenchyme.     The    numerous   slendt^r    axillary   and   opposite 

branches  are  elongak^d,  and  thus  constitute  a  dense  und>cllate  panicle. 

They  are  smooth  and  glabrous,  of  a  greenish  or  brownish  grey  colour. 

The  leaves  are  ovate-acuminate,  cordate  at  the  base,  entire,  sessile, 
the  largest  1  inch  or  more  in  length,  :]-  to  5-  or  T-nerved,  the  midrib 
L'ing  strongest.  At  each  division  of  tlie  panicle  there  are  two  small 
bracts.  The  yellow  corolla  is  rotate,  4-lobed,  with  glandular  pits  above 
the  base  :  the  calyx  is  one- third  the  length  of  the  petals,  which  are 
[about  half  an  inch  long.  The  one-celled,  bivalved  capsule  contains 
luoierous  seeds. 

Tlie  flowers  share  the  intense  hitteiTiess  of  the  w^hole  drug.     The 
rood  of  stronger  stems  is  devoid  of  the  bitter  principles. 

Chemical  Composition— A  cheuocal  examination  of  chiretta  haa 
l^een  nmde  at  our  re([uest  under  the  ilircction  of  Professor  Ludwig  of 
Jena,  by  his  as.sistant  Mr.  Hohn.  Tlie  chief  results  of  tliis  careful  and 
elaborate  investigation  may  be  thus  described.^ 

Among  the  bitter  principles  of  the  drug,  Ophelic  Acid,  C^*H^0^*| 
occurs  in  the  largest  proportion.  It  is  an  amoqihous,  viscid,  yellow^ 
inbstance^  of  an  acidulous,  persistently  liitter  taste,  and  a  faint  gentian- 
like tidonr.  With  bitsic  acetate  of  lead,  it  produces  an  abundant  yellow 
>recipitat«?,  Ophelic  acid  does  not  form  an  insidul>le  compound  with 
min  ;  it  dissolves  in  water,  alcohol  and  fthcr.     The  first  solution 


I  Court  fi'IIistotrt  nat.    phannarfutlque^ 
'  The  other  kiuda  of  chiretta  to  be  naincd 


presently  arc  Uijunlly  much  shorter. 

*  For  full  details,  see  Archin  dcr  Pliar- 
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causes  the  separation  of  protoxide  of  copper  from  an  alkaline  tartrate  of 
that  metal. 

A  second  bitter  principle,  Chiratin,  C2«H*®0^^  may  be  removed  by 
means  of  tannic  acid,  with  which  it  foruLS  an  insoluble  compound 
Chiratin  is  a  neutral,  not  distinctly  crystalline,  light  yellow,  hygro- 
scopic powder,  soluble  in  alcohol,  ether  and  in  warm  water.  By  boiling 
hydrochloric  acid,  it  is  decomposed  into  Chiratogenin,  C^H^O*,  and 
ophelic  acid.  Chiratogenin  is  a  brownish,  amorphous  substance,  soluble 
in  alcohol  but  not  in  water,  nor  yielding  a  tannic  compound.  No 
sugar  is  formed  in  this  decomposition. 

These  results  exhibit  no  analogy  to  those  obtained  in  the  analpis 
of  the  European  gentians.  Finally,  Hohn  remarked  in  chiretta  a 
crystallizable,  tasteless,  yellow  substance,  but  its  quantity  was  «o 
minute  that  no  investigation  of  it  could  be  made. 

The  leaves  of  chiretta,  dried  at  100°  C,  afforded  7*5  per  cent  of  ash; 
the  stems  37  ;  salts  of  potassium  and  calciiun  prevailing  in  both. 

Uses. — Chiretta  is  a  pure  bitter  tonic,  devoid  of  aroma  and  astrin- 

fency.  In  intense  bitterness  it  exceeds  gentian,  Erythrcea  and  other 
luropean  plants  of  the  same  order.  It  is  much  valued  in  India,  but  is 
not  very  extensively  used  in  England,  and  not  at  all  on  the  Continent 
It  is  said  to  be  employed  when  cheap,  in  place  of  gentian,  to  impart 
flavour  to  the  compositions  now  sold  as  Cattle  Foods, 

Substitutes  and  Adulteration — Some  other  species  of  Ophdif^^ 
namely,  0.  angustifolia  Don,  0.  denaifolia  Griseb.,  0.  eUgans  Wight 
0.  pulchella  Don,  and  0.  mvZtiflora  Dalz,  two  or  three  species  of 
ExacuTYiy  besides  Amdivgraphis  panicvlata  Wall.,  are  more  or  leas 
known  in  the  Indian  bazaars  by  the  name  of  Chiretta^  and  posses 
to  a  greater  or  less  degree  the  bitter  tonic  properties  of  that  drug. 
Another  Geixtianacea,  Slevogtia  arientalis  Griseb.,  is  called  Ch(M 
Chiretta,  i.e.  small  chiretta.  It  would  exceed  due  limits  were  we  to 
describe  each  of  these  plants :  we  have  therefore  given  a  somewhat 
detailed  description  of  the  true  chiretta,  which  will  suffice  for  its  identi- 
fication. We  have  frequently  examined  the  chiretta  found  in  the 
English  market,  but  have  never  met  with  any  other  than  the  legitimate 
sort.2  Bentley  noticed  in  1874  the  substitution  of  Ojyhdia  angu9U)fd\(^ 
which  he  found  to  be  by  far  less  bitter  than  true  chiretta. 


CONVOLVULACEJE. 
SCAMMONIUM. 

Scammony ;  F.Scammon^;  G.  Scavimoniuvu 

Botanical  Origin — Convolvulus  Scammovia  L.,  a  twiningpl^^ 
much  rasembling  the  common  C,  arvensis  of  Europe,  but  differi^ 
from  it  in  being  of  larger  size,  and  having  a  stout  tap-root    It  occur* 

»  Moodecn  Sheriff,  Suppl  to  the  Pfiarma-  «  Mr.  E.  A.  Webb  has  pointed  out  »cii« 

copofia  of  India,  1869.  pp.  138.  189.— Con-  of  falae-packing  in   which  the   rw^  * 

suit  also  PharmacojMxia  of  India,  1868.  pp.  Utihia  cordi/oiia  L.  {MumJU)  had  beeo  ««* 

148-9.  closed  in  the  bandies  of  chiretta. 
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(in  wasfce  bushy  places  in  SjT^ia,  A.sia  Minor,  Greece,  the  Greek  Islands, 
extending  northward  to  the  Crimea  and  Sonthern  Russia,  l»ut  appuars 
tto  be  wanting  in  Northern  Africa,  Italy,  and  in  all  the  western  parts 
[of  the  MediteiTant'an  haj^in. 

History- — The  drierl  milky  juice  of  the  scam mony  plant  has  been 

t  known  as  a  medicine  from  very  ancient  times.    Tlieophrastus  in  the  •'inl 

'century   B.C.   was   acquainted   with    it;   it   was    likewise   familiar  to 

Dioscorides,   Pliny,  Celsu.s,  and  Rufus  of  Ephesu.s,  each  of  whom  has 

•given  80me  account  of  the  manner  in  which  it  was  collected.  Scam- 
mony  used  then  also  to  be  called  Dla/fri/dkm,  from  the  Greek  word 
otiKpu.  tear.  The  medinBval  Aral>ian  physicians  also  knew  seam  mony 
and  the  plant  from  which  it  is  derived.  The  drug  was  used  in  Britain 
in  the  10th  and  11th  centuries,  and  would  appear  to  he  one  of  thti 
medicines  recommended  to  Kin^  Alfred  tht^  Great,  by  Helias,  patriarcli 
of  Jerusalem.*  It  is  repeatedly  named  in  the  medical  writings  in  use 
prior  to  the  Norman  conquest  (A.D,  1000),  in  one  pf  which  directions 
are  given  for  recognizing  the  goodness  of  the  drug  by  the  white 
emulsion  it  produces  when  wetted. 

The  botanists  of  the  Kith  and  l7th  centuries,  as  Brimfels,  Gesner, 
Matthiolus,  Dodonams,  and  the  Bauhins,  described  and  figured  the 
plant  partly  under  the  name  of  Scamvioriia  syriaca.     The  collecting 

•of  the  drug  was  well  described  Vjy  Russell,  an  English  physician  of 
Aleppo  (1752),  whose  account-  is  accompanied  by  an  excellent  figure 
representing  the  plant  and  the  means  of  obtaining  its  juice. 
^m  Scam  mony  was  formerly  distinguished  by  the  names  Ahjipo  and 
^mSmyrna,  the  former  sort  being  twice  or  thrice  as  costly  as  the  latter  ; 
at  the  present  day  Aleppo  scammony  has  quite  lost  its  pre-eminence. 

Localities  producing  the  drug — Scanunony  is  collected  in  Asia 
Minor,  from  Brussa  and  Boli  in  the  north,  to  Macri  and  Ailalia  in  the 
Houth,  and  eastward  as  far  as  Angora.  But  the  most  productive 
localities   within    tliis  area  are  the    valley   of   the    Mendcreh,   south 

Kf  Smjima:  and  the  districts  of  Kirk agaeh  and  Bern irjik,  north  of  tliat 
>wn.     The  neigh  hour  huod  of  Aleppo   likewise  affords  the  drug.     A 
little  is   olitainerl  further  south  in  »*5yi-ia,  from  the  woody  hills  and 
^^alleys  alx>ut  the  lake  of  Tiberias  and  Mount  Garmel. 

^f  Production — The  scammony  plant  has  a  long  woody  root,  which 
throws  off  downwards  a  few  lateral  branches,  and  produces  from  its 
icnotty  sumuiit  ninnerous  twining  stems  which  are  persistent  and 
\roo<ly  at  the  base.  In  plants  of  three  or  four  years  old,  the  root  may 
^l>e  an  inch  or  more  in  diameter  ;  in  older  specimens  it  sometimes 
cquirea  a  dian^eter  of  three  or  four  inclies.  In  length,  it  is  from  two 
three  feet,  accor<ling  to  tlie  <lepth  of  soil  in  whieb  it  grows.  When 
ic  root  is  wounded,  there  exudes  a  iiulky  juice  which  dries  up  to  a 


-i^uch  w  the  opinion  cxprcABed  by  the 

,  O.  Cockayiie.    The  letter  of  Ifeliaa  to 

1  ia  imperfect,  mn\  mentions  only  bol- 

t, petroleum,  therinka,  and  a  white  atone 

li9ed  as  a  ctiarm.     But  from  the  reference 

t  ihe^ti  four  articles  in  another  part  of  the 

IS.*  in  connection  with  scammony,  ammo- 

AiiVoutDf  tra^acanth,  ami  galbanum^  there 

i»   gPL^und   for  believing  that  tbe    latter 


(Syrian  and  Persian)  drugs  were  inchuled 
in  the  lost  part  of  the  patriarch's  letter. 
— ^Sec  Lfrrhttoffut^  Wortrmnni/uj  and  Sfnr* 
rraj't  of  Early  Entjland^  c<Utod  by  l.'cx;- 
kayne  (Master  of  the  liulla  Scnea),  voL  ii. 
pages  xxiv.  2SD.  175,  alao  273.  28  L 

(1757)  12. 


17--'=^—^   ^"siazKe: — this  is  purt 


-  '.    -    -  ~   -  Ir-Tzz^  -runz-  iiT  :  r  ^rs^  apTvars  to  l* 
n    -«-       n-lnr-      1"  ij^*  '•T^z.  "i  1-  ifscricv*!  to  us  br 

^    -  -  .-  -L-z-        .---r—  LJLi  r^  "^ llll  ll-r  J  JUl  ii  OT'IIlinOnly 
-T-    -—  .   ~^T    -— HT  >  "lltfl  TrLl.'  Vr-L  >.    &ai  lO  loave  4  ""^F  5 

~  -'—  --^     rL>  >  "iitTn.  VIZ  :c  in  i  slAndn^  liiiwiion 

-     -  ~^"  :r  ^r-i-  iJL«:  1  11-^x^1-^^11  is  sruck  into  it  just 

^  -  o-   -    1:^  ~    r-!*-- r-r  -Lit  '  "Vy-iap  which  instantk 

'-   — -  -'■   Lr^:;:J7  -r:  "liL^  T~Tr:^^.  when  they  are  col- 

-:  '  lt^    r  -:  -  r  •  r  >:rT;:»ri  -riii  s  knife.  >*?  is  to  nMuove 

r-.    -T  "-     c     :::.-.     11-:?^^  liCTrrr  are  called  hy  tlie 

,    r  JT:!.::-.  -ir  ^.f:=r  .'•:o:lI;^  of  the  .Jioll  Wiig 


.^-'    ■--   -  "s. —  Z7  >  i.l:-r:-i  :•:   iry  iz.  :he  shtrll.  an<I  such 

,r-.-.-.    ir-  r-^:-T7-rz.rz^  ijt    ir^:  in  ::s  uimc^t  perfection. 

_    :  -  ::  -:-  _-  -  i.  -    r  ^r':-  '—''-   -•^.z-n-rrw.  though  a  little 

:     1  --    r  -:•   -^-  _^  iZ' :  i'ik  ^rLZrri-:  f"  Ir  -ps  are  next  emptied 
•  :-r  T   :    r  i  -i:it-m  ":««c  ^^srriti  home,  made  homo- 
:...  .;:^    v— :    i   »-^  --    izjL  i:    n'>r  ill.-we'l  to  "by.    In  thfe 
':.     :  <^i-:.-:-  r:7  >    'r.~.;  ~>:-i  :l:s-ly  sTrrc-aohing  thatdrieilin 
'?■.-         -  i    .  ::i_iT7     i:  tZi^ju  n^  p:<-lne>cs.     Usually  the 
--  :   -    r-    r -_:-    ^r:  Tcc-jTly.'".::  allows  his  daily  gather- 
-.:.:.  L  .i  - :      iz  ■ :   ^  irz,  ':  -  J:*i>  .-:  II  -  vie-  i  a  f <aind  or  two,  he 
:     *     -^  ..:>•:..--  r    >  ir: :  z-  izi  :l~.r: n  kr.ra' is  i t .  Si.>metiuies  with 
:     :  :    .-.T  Tirrr  .zl:    i  t1a>:::  z:<?ci,  which  he  lastly aUoffij 
■■    -'.-     .:^-  ::L.T».>Lr:  :.  1-j.:.  ir. :  r-.-ieiiti'-n  in  a  li«^uiJ  statt, 
.   ~        .   :•:    LI.'  •; r^ >s  fr m-, iLZ&z'i .  h.  a*>r-:in:v>  a  strung  cheesy 
.:.-v  .  .   ■:-  x-T'i  -^  ":i-  £=Ally  ■.ir:--.i.  vj^hiliitji  a  more  or  less 

>::•  .r:.r:   n«:  -:r  ."is^r^-Arl-  in  sht^ll scammony. 

~     -       "7  :  r*: !>:•-- ly  iiulivra:--!.      The  adulteration  is 

-' .  :.  ■.  -.'ij-sLZTs.  -srh;  nix  f.rvicn  sul^^tances  into  the 

-  :    -  >  -r'   1--  1  ::  i-  .lis-  TnT-.^Toily  the  dealers,  some  of 

.      -.    :     ::*-.-   j.-v.:..:- in  i  hslf-irit-I  state.     The  sultstances 

-  •  ^    .-.'.-  -.  i-T:    :.v-:--r  "<>  the  cx.:i im ones t  and  most  easily 

~.  _"    •   V  r  l.i^  : .      ir  -  x:  -.  r:-.  nc^e.  carK'nate  of  lime  an<l  ft'i^T. 

-  :'-      :    :  j. -••.;.-<  r-v.l.-'.rv^ .::>«.  vrum  arahic,  and  tragwan^" 

:     ;    ■■      ..    r.  r.-.r/.y.  \v?^x.  yvik  of  tiTg.  jx>undtHl  scaiuuiony 

rticn  —7': .  :  ir-:  ;uiv.v  of  the  root,  simply  dried  hy  expc^u^ 

a:..1  Air  :-   -:  ,^::..rT"h^ us.  transparent,  brittle  su Instance. ^'i 

7*.  > . V,  ■ : >  .'.>3>  •: :   s.  y : "  1 .  ^^  :>h-Vr;  wn  o«;'I«:'ur.  and  gl< >s<y  f ract ure,    Soaw* 

:...:.y  :   .ss.Voi: ,;  :l.->r  v.h:.r.:.*:^rs  is  ^»cca<ionally  met  with  in  the  f"nu 

:  ri:::-h  lrT\,:v.liir  :::Asci=:s.  arv-ut  3  to  J  «'f  an' inch  in  thickness,  very 

lr:::*v  ";y  ryj.<-.  :i    f  intvnial  ^I^su^l•<.  yet  with  but  few  air-cavities.    In 

•Nir^-:.;  jn.:.i:'v  :>'. :::  i:*^--?,  a  tf-^K'-.h  fouBtl  in  Phnnn.  Journ.  xiii.  (18M*2W' 

or;        :.  aI.  ;:>;:;:  •  :-:t  txcjvatien  niAue  thcotheria  Mr.  EtiwanlT.  Ki»;rci»,fonnf"y 

anu:r.ii  tin  r^x  i.  vi  CaitTa,   now  (1874)  British  C'oii*«l  »» 

-  Tlu  oi.v?  w.ns  tho  I.ito  >f  r.  S.  H.  M.ilUm  Cairo, 
of  Snn  ri:.i,  w1k»so  iuterv6tiDg  j»a|K?r  mav  be 
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it  m  of  a  chesnut-brawn,  but  in  small  fragments  it  i8  seen  to  be 
very  pale  yellowi.sh-lirown  and  transpart-Tit,  with  the  freshly  fracturi?ti 
surface  vitreous  and  shining.  When  powilereil  it  is  of  a  very  light 
butf.  Rubbed  with  the  moistened  iinger  it  fornix  a  whit^  enniLsion. 
Treated  with  ether  it  yields  88  to  00  per  cent,  of  soluble  matter,  and  a 
nearly  colourless  residuum.  This  scammony,  a,s  w^ell  as  the  pure  juice 
in  the  shell,  is  very  liable  to  liecome  mouldy  ;  but  besides  this,  it  throws 
out,  if  long  kept,  a  white,  mammillatefl,  crystalline  efflorescence,  tlie 
natuTe  of  which  we  have  not  lieen  able  to  determine.  But  if  sciimm^jny 
Ls  kept  quite  dry,  neither  mouldiness  nor  efflorescence  makes  its 
appearance. 

H  The  ordJnary  fine  seammony  of  commerce,  known  as  Virfjln  Scam- 
^07jy;  is  also  in  large  flat  pieces  or  irregular  flattened  lumps  and  frag- 
ments, which  in  mass  Imve  a  dark -grey  or  blackish  hm^.  View^ed  in 
thin  fragn>ents,  it  is  seen  to  be  transbieent  and  of  a  yellowish-brown. 
It  is  very  ea*;ily  liroketi,  exhibit's  a  sliiiiuig  fracture,  gives  an  ashy  grey 
powder,  and  has  a  peculiar  eheesy  odour*  Sonie  of  the  pieces  have  a 
porous,  bubbly  structure,  indicative  of  fermentation  ;  the  more  solid 
often  show^  the  efflorescence  already  mentioned  Scanmiony  has  not 
much  ta.ste,  but  leaves  an  acrid  Kensaiion  in  the  throat. 

Chemical  Composition — Seammony  owes  its  active  properties  as 
a  me«dicine  to  a  resin  shown  (1800)  hy  Spirgatis  to  be  identical  'with 
that  foimd  in  the  root  of  the  Mexican  Ipmna^a  onzcihevsw,  known  in 
commerce  as  Male  Jalap :  this  resin  called  Jala  pin  will  be  described  in 
the  next  article.  The  other  constituents  of  pure  seammony  are  not  well 
known.  One  of  them  is  the  substance  which,  as  already  stated,  makes 
its  appearance  as  sniall  Tuasses  of  eauHflower  crystals  on  the  surface  of 
pure  seammony,  when  the  latter  is  kept  in  air  not  perfectly  tlry. 

Whether  the  odour  observable  in  cormnercial  seammony  is  due  to  a 

volatile  fatty  acid  developed  by  fermentatitm,  is  a  question  still  to  be 

Bfcvestigated. 

Commerce— The  export  of  seammony  from  Sm^Tua  amounted  in 
Ib71  to  278  cases,  valued  at  £8320;  in  1872  to  185  cases,  value  £0100. 
Vcording  to  a  report  of  Consul  Skene  on  the  trade  of  Northern  Syria,* 
i7  cases  of  seammony  were  exportetl  from  the  province  of  Alepjio  in 
^72t — six-sevenths  of   the    i[uantity  being   for    England.       lu    bH73 
leppo  exported   by  way  of  Alexandretta   to   Ejigland   40,500   kilu- 
wiimes  of  seammony  root  and  JJOO  kilogrammes  of    tlie  resin,   tlje 
^tter  being  valued  at  ;30,000  francs  (£1444)'. 

All  establishment  at  Brussa,  foimiled  by  Delia  Surlda,  of  Constanti- 
Dple,  is  stated  io  export  since  1870  a  very  good  seammony  resin 
ttracted  by  alcohol^ 

Uses— Employed  as  an  active  cathartic,  often  in  combination  W'ith 
^ploc^iith  and  calomel. 

H    Adulteration — Scannnony  is  very  often  imported  in  an  adult-erated 
Bate,  but  the  adulteration  is  so  clumsily  etfeetwl,  and  is  so  easily  dis* 
^feverable  by  simple  tests,  or  even  by  ocular  examination,  that  druggists 
B^ve  but  little  excuse  for  accepting  a  bad  article. 
V    We  have  already  named  the  sulvstances  used  in  the  sophistication  of 


1  PreflCDted  to  Parliameiit^  July  1873. 
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Tlic  root  consints  of  stout,  woody,  cylinrlricjil  pieces,  ofk-ii  .spirally 
AvisteJ,  2  to  3  incheM  in  diaiootor,  covered  with  a  rough,  furrowed, 
rrcyish -brown  hark.  They  are  internally  pale  hrown,  tungh  and  resin- 
ms>  with  a  faint  odour  and  taste  rewernhling  jalap,  A  good  saiuple 
peldeil  U.S  ri|  per  cent  of  re^in;  Kingzett  and  Farriea  (1877)  showed 
Jie  root  to  be  devoitl  of  an  alkaloid. 


RADIX   JALAPS. 

ruber  Jalapca;   JaUqh   Vera  Cruz  Jalap;   F.  Uacine  de  Jalap; 

O.  Jalape, 

Botanical  Ongin^'Ipomwa  Pvn/a.  Hayne  {Convolmdus  Ptuya 
W^cnderoth,  Exoijoiiium  Pvrga  Bentham),  a  tuberou.s- rooted  plant, 
throwing  out  herbaceous,  t\\^ning  stems,  clothed  with  cordate-acuminate 
sharply  aurieled  leaves,  and  liearing  elegant  salver-shaped,  deep  pink 
lowers.  It  grows  naturally  on  the  cfustern  deelivitie.s  of  tlie  Mexican 
ijides,  at  an  elevation  above  the  sea  of  5000  to  SOOO  feet,  especially  about 
Chiconquiaco  and  the  adjacent  villages,  and  also  around  San  Salvador 
m  the  eastern  slope  of  tlie  Cofre  de  Perote.  In  these  localities  where 
rain  faDs  almost  daily,  and  %vhere  the  iliurnal  temperature  varies  from 
15'  to  24"  C.  (00°  to  75°  F.),  the  plant  occurs  in  shady  woods,  flourishing 

fa  deep  rich  vegetable  soil. 
I  The  jalap  grows  freely  in  the  south  of  England,  if  planted  in  a 
theltered  border,  but  its  ilowers  are  proihieed  so  late  in  autinim  that 
hey  rarely  expand, and  the  tid>ers,  which  develope  in  some  abundance, 
pe  liable  to  be  destroyefl  in  wint^^r  miless  protectecl  from  frost, 
^  The  plant  has  been  introduced  on  the  Neilgherry  Hills  in  the  south 
if  India  ;  it  succeeds  there  remarkably  well/  and  might  he  extensively 

rpagated  if  there  were  any  adetjuate  in<lucement. 
History — Tlie  use  as  a  purgative  of  the  tuber  of  a  convolv^daceous 
dant  of  Mexico,  wa,s  made  known  by  the  early  8panish  vo3^ager8 ;  and 
o  highly  was  the  new  drug  esteemed  that  large  <jnantitiesof  it  reached 
Surope  < luring  the  IfJth  century. 

Monardes,  writing  in  1 505,  says  the  new  *lrug  was  called  RitifbaHto 

1(18  Indias  or  Ruybarbo  de  Mechottcaii,  the  latter  name  being  given  in 

liKsion  tty  the  province  of  Michoaean  whence  the  supplies  were  derived. 

Wne  writei's  have  a<lvanced  the  opinion  that  mechoacan  root  was  the 

xlem  jalap,  Ijut  in  this  we  do  not  concur,  for  the  description  given  of 

jchoacan  and  the  place  of  ii^  production  Ao  not  apply  well  to  jalap, 

Oth  drugs  were  moreover  well  known  about  1010;  tliey  wi- re  perfectly 

Ustingui^hed  by  Colin,  an  apotliecary  of  Lyons  (liH^),  who  mentioas 

ap  ("  racine  de  lahfp  ")  as  then  newly  I  trough t  to  France.'     They  were 

ever  often  confounded,  or  at  least  only  tlistingnisljed  hy  their  differ- 

e  of  tint     Thus  jalap,  which  at  that  period  used  to  be  imported  cut 

transverac    slices,*  was  termed,  from   its   darker    colom*,    Black 


That  at  Dotaciuiiiiiul,  Mr.  Bmnghton, 
B  letter  to  one  of  ua  (15  January  ISTO), 

ifckti  <yf  roeeiviug  ^'a  duster  uf  tuhem  " 
Bghiug  over  9  lb,  I  and  remarks  that  Ihu 

ut  ^rowa  OB  easily  as  yam. 


*  Monardes,  ffi/it.  dftt  Mrdkamenn^  trad, 
par  Colin,  ed.  2.  16. —  The  tinst  edi- 
tion of  this  work  fteetns  to  h^  unknoMm, 

'  Hill,  liistuiij  t/  ike  MnL  MaL  Lond. 
I75L  549. 
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Mechoacan  ;  and  on  the  other  hand,  the  paler  mechoacan  was  in  later 
times  known  as  White  Jalwp. 

Mechoacan  root  is  now  known  to  consist  (at  least  in  part)  of  the  large 
thick  tuber  of  Ipamcea  Jalajxi  Pursh  (Batatas  Jalapa  Choisy),  a  plant 
of  the  Southern  United  States  and  Mexico.  As  a  drug  it  has  been  long 
obsolete  in  Europe,  having  given  place  to  jalap,  wbich  is  a  more  active 
and  efficient  purgative. 

The  botanical  source  of  jalap  was  not  definitely  asccertained  until 
about  the  year  1829,  when  Dr.  Coxe  of  Philadelphia  published  a 
description  and  coloured  figure,  taken  from  li\'ing  plants  sent  to  him 
two  years  previously  from  Mexico.* 

Manner  of  Growth — Though  we  have  cultivated  the  jalap  plant 
for  many  years,  we  have  had  no  opportunity  of  examining  the  seedling, 
but  judging  from  analogy  suppose  that  it  has  at  first  a  small  tap-root 
wliich  gradually  thickens  after  the  manner  of  a  radish.  A  root  of  jalap, 
called  by  some  tuber  and  by  others  tubercule,  throws  out  in  addition  to 
aerial  stems,  slender,  prostrate,  underground  shoots  which  emit  roots  at 
intervals.  These  roots  while  but  an  inch  or  two  long  become  thickened 
and  carrot-shaped,  gradually  enlarging  into  napiform  tuber-like  bodiw, 
which  emit  a  few  rootlets  from  their  surface  and  taper  off  below  in  long, 
slender  ramifications.  The  thickened  roots  have  no  trace  of  leaf-organs; 
the  aerial  stems  grows  from  the  shoot  from  which  they  originated 

Fresh  jalap  roots  (tubers)  are  externally  rough  and  dark  brown, 
internally  white  and  fleshy. 

Collection — Jalap  is  said  to  be  dug  up  in  Mexico  during  the  whole 
year.'  The  smaller  roots  are  dried  entire;  the  larger  are  cut  tran8\'erselT, 
or  are  gashed  so  that  they  may  dry  more  easily.  As  drying  by  sun-heat 
would  be  almost  impracticable  owing  to  the  wetness  of  the  climate,  the 
roots  are  placed  in  a  net,  and  suspended  over  the  almost  constantly 
burning  hearth  of  the  Indian's  hut,  where  they  gradually  drj",  and  at  the 
same  time  often  contract  a  smoky  smell.  Much  of  the  jalap  that  has  of 
late  arrived  has  been  more  freely  sliced  than  usual,  and  has  ob\iously 
been  dried  with  less  difficulty. 

According  to  Schiede,  whose  account  was  written  in  1829,'  the  Indians 
of  Chiconquiaco  were  at  that  period  commencing  the  cultivation  of  jalap 
in  their  gardens. 

Description — The  jalap  of  commerce  consists  of  irregular,  ovoid 
roots,  varying  from  the  size  of  an  egg  to  that  of  a  hazel-nut,  but  occa- 
sionally as  large  as  a  man's  fist  They  are  usually  pointed  at  the  lower 
end,  deeply  wrinkled,  contorted  and  furrowed,  and  of  a  dark-brown  hue. 
dotted  over  with  numerous  little,  elongated,  lighter  coloured  acars, 
running  transversely.  The  large  roots  are  incised  lengthwise,  or  cut 
into  halves  or  quarters,  but  the  smaller  are  usually  entire.  Some  « 
the  small  roots  are  spindle-shaped  or  cylindrical ;  others  can  be  found 
which  are  nearly  globular,  smooth  and  pitchy-looking,  but  these  latter 
are  seldom  solid.  Good  jalap  is  ponderous,  tough,  hard  and  often  horny, 
becoming  brittle  when  long  kept,  and  breaking  with  a  resinoui*  non- 

»  American  Journal  of  Med.  Sciencefi,  v.  when  the  aerial  stems  have  died  down. 

(1829)  300.  pi.  1  2.  »  /.i/imra,  iii.  (1830)  473;  Pharm.  Jimn. 

2  It  h  plain  that  such  a  proceeding  is  viii.  (1867)  6r>2. -We  are  not  aware  o(  any 

irrational     The  roots  should  be  dug  up  more  recent  aooouut. 
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us  fracture;  internally  it  is  of  a  pale  ilin^^y  brown  or  dirty  white. 
It  ha-s  a  faint  smoky,  rather  coHee-like  oilour,  and  a  mawkish  ta.sto, 
followed  by  acridity. 

Microscopic  Structure^Seen  in  transverse  section,  jalap  exhibits 

no  radiate  structure,  but  luniierous  small  concentric  rings,  whiclx  in 

many  pieces  are  \evj  r<^gularly  arranged.     They  arc  due  to  the  latiei- 

ferous  cells,  differing  from  the  surrountling  parencliyme  only  by  their 

content^s  an<l  rather  large  size.     These   laticiferous  cells  traverse  the 

^fciHsne  in  a  vertical  direction,  constituting  vertical  bands,  as  may  be 

fcbserved  on  a  longitudinal  section;  the  single  cells  are  simply  placed 

Bpe  on  the  other,  and  do  not  fonji  elongated  ducts  eus  in  Laetuca  or 

The  fibro- vascular  bun<Ues  of  jalap  are  neither  numerous  nor  large; 
they  are  accompanied  }>y  thin-walled  cells,  so  that  lirm  woody  rays  do 
not  occur.  Parencl»}ntmUms  cells  are  abundant,  and,  on  a  longitudinal 
fracture  especially,  if  subsequently  moistened,  are  seen  to  constitute  con- 
centric layers.  The  laticiferous  cells  are  always  foxnid  in  the  outer  part 
of  each  layer.  The  suberous  coat  with  wliich  the  drug  is  covered  is 
made  up  of  the  usual  tabular  cells. 

The  parenchyme  of  jalap  is  loaded  with  starch  grains;  in  the  pieces 
which  have  Vieen  submitted  to  heat  in  order  to  dry  tliem,  the  starch 
appears  as  an  ainorjOiuus  ma.ss,  and  the  drug  then  exhihitvS  a  horny 
consistence  and  greyish  fracture,  inst^md  of  being  mealy.  Crystals  of 
■alcium  oxalate  are  frequently  met  with.  The  laticiferous  cells  contain 
the  resin  of  jalap  in  a  semi -fluid  state,  even  in  the  thy  drug;  drops  of 
the  resinous  emidsiun  flow  out  yf  the  cells,  if  thin  slices  are  moistened 
by  any  watery  liquid. 

Chemical  Composition — Jalap   owes   its  medieiiud   efficacy  to  a 

sin,  which  is  extractalile  liy  exhausting  the  drug  with  spirit  of  wine, 

>ncentrating  the  alcoholic  si>lutiou  to  a  small  bulk,  and  pouring  it  into 

fater.     The  resin  preci]>itated  in  this  manner  is  tlien  washed  and  drieil; 

is  contained  in  jalap  to  the  extent  of  ]'2  to  18  per  cent/ 

From  this  crude  resin,  wdiich  is  the  Be>ti na  jahtpw  of  the  pliarma- 

^pceias,  ether  or  chloroform  extracts  5  to  7  (12,  Unmey)  per  cent,  of  a 

psin  whicli,  according  to  Kayser,-  partially  solidifies  when  in  contact  with 

rate  r  in  crys  tall  in  e  nee  dl  es.    We  ca  n  by  no  1 1 1  ea  ns  con  li  r  m  K  ay  se  r  's  stat  e  - 

"  lent.     The  residue  (insoliilile  in  ether)  is  one  of  the  substances  to  which 

the  name  Jalapin  has  been  applied.*     W.  Mayer,  1 852-1  ^S^tT),  who  desig- 

"  ited  it  Conrolvulfv^  found  it  to  have  tlie  composition  CJ'*H*'0'^    "When 

irified,  it  is  colourless;  it  dissolves  easily  in  ammonia  as  welt  as  in  the 

ted  alkalis,  and  is  not  re-precipitateil  by  acids,  having  been  convertefl  l;>y 

ssumption  of  water  into  amorphous  Convoliitlic  Aciff ,  which  is  readily 

soluble  in  water.    Both  convolvulin  and  convolvulic  acid  are  resolved  by 

fiodei*ate  heating  with  dilute  acids,  or  with  emuLsin,  into  crystal lizable 


^  fiuibGurt  obtAJned  of  it  17  ptsr  ceni, 
^oiney  2\  .\  8<|uiblj  II  to  m,  l\  and  11, 
^  nith  "not  mom  than  15/'  F>,  HaiiljHiy  1 1 
15*8.  Jalnp  grown  iii  Bimn  af^anlcd  to 
faraiiart  12  ptr  cent. ;  a  rout  ciiltivateil  at 
[litiK'h  gAve  Wuinmann  *22  per  cent. ;  from 


l»nt»  produced  in  Dublin  W.  (J,  Smith 
l>t  t*  t*^*  12  i>er  cent. ;  and  tine  tobera  from 
^tac4Uiiuna  iu  India  yieldud  to  one  of  uh  18 


per  ccntt  of  resin.  Broughton  ib  of  opinion 
that  exposure  of  the  sliced  tuber  to  the  air  in 
the  i>i'oce«8of  drpnir,  fa  von  n*  the  formation 
of  reaioj  by  the  oxidation  of  a  hydrucarbon. 
=*  ClmeliJi,  Cfinni»tnj,  xvi.  (lSti4)  15y. 

*  As  by  Pereira,  Elem.  of  MaL  MaL  ii. 
(1850)  141J3. 

*  Gnieliii,  op,  cit.  xvi.  154. 
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CcnivolvuUnoly   C*H**0^   and   sugar.     Convolvulinol  in  contact  with 

aqueo\i3    alkalis   is    converted   into   Convolvulinolic  Acid,  O*H**0*, 

which  is  slightly  soluble  in  water  and  crystallizable. 

WTien  convolvulin  or  its  derivatives  is  treated  with  nitric  acid,  it 

(  COOH 
yields  several  acids,  one  of  which  is  the  Sehacic  A  cid,  C?H"  -j  qqqh 

which  is  to  be  obtained  by  treating  castor  oil  or  other  fatty  substance 
in  the  same  manner.  Sebacic  acid  forms  crystalline  scales,  soluble  in 
boiling  water,  melting  at  128°.  That  from  jalap  was  first  thought  to 
be  a  peculiar  acid,  and  therefore  termed  ipomic  or  ipomosic  acicL  Its 
identification  is  due  to  Nelson  and  Bayne  (1874). 

Convolvulin  (dry)  melts  at  150°  C.,  but  a  small  amount  of  water 
renders  it  fusible  below  100°  C.  It  is  insoluble  in  oil  of  turpentine  and 
in  ammonia.  It  dissolves  in  dilute  nitric  acid  without  becoming  colouml 
or  evolving  gas.  Convolvulin  possesses  in  a  high  decree  the  purgative 
property  of  jalap,  but  this  is  not  the  case  with  convoTvulinoL 

The  other  constituents  of  jalap  include  starch,  uncrystallizable  sugar, 
gum,  and  colouring  matter.  The  sugar,  according  to  Guibourt,  exists  to 
the  extent  of  19  per  cent. 

Commerce — We  have  no  means  of  knowing  to  what  extent  jalap 
is  produced  in  Mexico.  The  imports  of  the  drug  into  the  United  King- 
dom amounted  in  1870  to  109,951  lb.  Very  considerable  quantitit^ 
have  of  late  (1873)  appeared  in  the  London  drug-sales. 

Uses — Jalap  is  employed  as  a  brisk  cathartic. 

Other  kinds  of  Jalap. 

Besides  true  jalap,  the  roots  of  certain  other  Convolindace<B  of  Mexico 
have  been  employed  in  Europe,  either  in  the  form  of  jalapin,  or  as  adul- 
terants of  the  more  costly,  legitimate  drug.  The  two  following  have 
been  extensively  imported  and  have  been  traced  to  their  botamctl 
source ;  but  there  are  others,  of  more  occasional  occurrence,  the  origin 
of  which  has  not  been  ascertained.* 

1.  Light,  Fit»iform,  or  Woody  JaZap,  Male  Jalap,  Orizaba  Booi, 
Jalap  Toj^s  or  Stalks,  Purgo  macho  of  the  Mexicans. 

This  drug  is  derived  from  IpomoRa  oHzaherisis  LedanoLs,*  a  plaat  of 
Orizaba,  which  is  but  imperfectly  known.  It  is  described  as  a  pubescent 
climber,  having  a  spindle-shaped  root  about  two  feet  long  of  wootlv 
and  fibrous  texture.  The  drug  occurs  in  irregular  rectangular  or  block- 
like pieces,  evidently  portions  of  a  very  lar^e  root,  divided  transversely 
and  longitudinally.  Sometimes  it  is  more  like  true  jalap,  being  in  entire 
roots,  ot  smaller  size,  spindle-shaped,  not  spherical.  It  has  a  somewhat 
lighter  colour  than  jalap,  and  irmch  deeper  longitudinal  wrinkles.  The 
larger  pieces  often  exhibit  deep  cuts  from  an  axe  or  knife ;  transverse 
slices  are  of  rare  occurrence.  Although  generally  less  ponderous  than 
jalap,  the  Orizaba  drug  is  nevertheless  of  a  compact  and  often  horny 
texture.  From  jalap  it  is  easily  distinguished  by  its  radiated  transverse 
section,  and  the  numerous  thick  bundles  of  vessels  which  project  as 
woody  fibres  from  the  fractured  surface. 

*For  information  about  some  of  these,  ^  Journ.  de  Chimie  iwA/.  x.  (1884)  1-2- 

consult  (Juibourt,  Jlvitolre  des  Droyue^,  ii.        pi.  1.  2.  (with  unsatisfactory  figures). 
(1869)  0*23, 
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In  chemical  constitution  Orizaba  root  is  closely  parallel  to  jalap. 
The  re^in  was  named  liy  Mayer  Jidapln:  it  is  the  JtffajH^n  of  Guielin's 

fheffiiiMry  (xvL  405),  anil  perhaps  the  jalapin  of  English  pharmacy.  * 
In  the  pure  state  it  is  a  colourless  amoqjhous  translucent  resin,  dis- 
noli'lritj  jjerft'dly  in  ethcr,^  thus  cliiterintr  from  convol\^ilin  the  corres- 
ponding resiii  of  jalap.  We  find  that  it  is  reailily  .sohihle  also  in  acetone, 
amylic  alcohol,  benzol  and  phenol,  not  in  bisulphide  of  carbon.  It  ha.s 
the  composition  of  U'^U'^'i)  ,  so  that  it  L^  homologoiLS  with  convolvidin; 
the  decomposition-products  of  jalapin  ol>tamed  by  similar  treatment, 
namely  jalapic  acid,  jalapinol,  and  jalapinulic  acid,  are  likewise  homu- 
logons  with  the  corresponding  substances  obtained  from  convolvnlin. 
All   theiiie   botUes  when  treated   with  nitric  acid   yield   ipomrmc  acid. 

Jalapin  has  the  same  fusing  point  as  con  vo  hid  in,  and  hehaveH  in  the 

HiUiie  manner  with  alkalis. 

The  root  aflurded  as  ll'S  per  cent  of  resin  dried  at  IOC  C.  Wlien 
perfectly  wa.shed,  decolorized  and  thssolved  in  two  parts  of  alcohol,  this 
i-esin  turned  the  plane  of  polarization  of  a  ray  of  light  OH"  to  the  left, 
in  a  column  of  50  mm.  Itmg.  Convolvnlin  luidcr  tlit^  same  conditions 
turned  it  oidy  5*8".     The  resin  of  Orizaba  root  is  hekl  by  ehemisis  to 

<^  identical  with  that  of  scammony,  of  which  it  has  the  drastic  action. 
[  2.  Tu^npico  Jalapy — Purga  de  Sierra  Gonhf  of  the  Mexicans. — The 
lant  which  aflbrds  this  drug  has  been  described  by  one  of  us  (18(J0) 
under  the  name  of  I^HJinaM  sifntdaiis.'^  It  is  closely  related  t^)  /.  Puiytt 
Hayne,  from  which  b}^  its  foliage  it  cannot  be  distinguished,  but  it  ha« 
a  Of  1 1 -shaped  i'orolla  aii(\^}e}idulouJiJloiVf'rhiulH,  which  are  very  different. 
/.  HimalanJi  Hanbury  grows  in  Mexico  along  the  mountain  range  of  the 
Sierra  Gorda  in  the  neighbourhood  of  San  Lnis  de  la  Paz,  from  which 
tfjw^n  and  the  adjacent  villages  its  roots  are  carried  down  to  Tampico. 
It  ha.s  also  1  jeen  fouml  on  the  lofty  Cordillera  near  Oaxaca,  but  whether 
there  collected  we  know  nnt 

The  di'ug,  to  which  in  trade  the  name  Ta^npico  Jalap  is  commonly 
applied,  has  been  imported  during  the  last  few  years  in  considerable 
quantities.  In  appearance  it  closely  approaches  true  jalap,  but  the  roots 
^re  generally  smaller,  more  elongated  or  iingerdike,  more  shrivelled  and 
Brky-looking,  wanting  in  the  little  transverse  scars  that  are  plentifully 
scattered  over  the  roots  of  true  jalap.  Many  pieces  occur  howevei"  M'hieh 
it  is  impossible  Uj  distinguish  by  the  eye  from  true  jalap,  Avith  whicli  it 
rees  also  in  odour  and  taste, 

Tampico  jalap  yielde<l  to  one  of  us  1 0  per  cent,  of  purljied  re.sin, 

Itirely  solnble  in  ether.     Umney*  obtained  12  to  15  per  cent,  of  resin 

inoet  wholly  soluble  in  ether  ;  Evans  got  13  per  cmt,  hut  fuiind  only 

:>ut  half  of  this  to  be  soluljle  in  ether.      According  to  Anduuard'^  the 

sin  of  Tampico  jalap  is  not  deiicient  in  purgative  powers. 


I'  The  name  is  iB- chosen  and  in iai ending, 

jit  having  been  ailoptcd  hi  standurdMurk^, 

might   oct?a»ion    greater    cotifuaioii    t<i 

k?mpt  to  supersede  it,  and  its  several 

erivativcs. 

^  It  is  ftt  least  a  fact,  that  of  uunierous 
i  of  jalapin  that  wo  have  examined 
71),  every  one  is  compkUlif  miubte  in 

'Hanbury,    On  a  species  of   Ijmfmt4i^ 


affording  Tampico  Jalap,  Jonrn,  qf  Linn* 
Soc,  Hot  xi.  (1371)  i271»,  tab.  2;  Phann, 
Joiivn.  xi.  (I87<>)  848  ;  Atmn-kan  Jount.  of 
Phann,  xviii.  (1870)  330  ;  Science  PajfHira^ 
1876,  349. 

*Pharm,  Journ.  ix.  (1808)  282. 

^  [bid,  ix,  (18<»8)3aO. 

*■•  Etitdt  HHr  hji  ('omHtlvttiaci^s  purgatives 
(these)  Paris,  1864,  ai. 
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SEMEN  KALADAN^. 

Semen  Pharbitidis;    KcUadana, 

Botanical  Origin — Iporncea  Nil^  Roth  (Pkarbith  Nil  Choisy, 
Cmivolvulu^  Nil  L.),  a  twining  annual  plant,  with  a  large  blue  corolla, 
much  resembling  the  Major  Convolvulus  (Pharbitis  hispida  Choisy)  of 
English  gardens,  but  having  three-lobed  leaves.-  It  is  found  throughout 
the  tropical  regions  of  both  hemispheres,  and  is  common  in  mdia, 
ascending  the  mountains  to  a  height  of  5000  feet. 

History — The  seeds  of  this  plant  were  employed  in  medicine  by  the 
Arabian  physicians  under  the  name  Habbun-nil ;  and  they  have  pro- 
bably been  long  in  use  among  the  natives  of  Hindustan.  In  recent 
times  they  have  been  recommended  by  O'Shaughnessy,  Kirkpatrick, 
Bidie,  Waring  *  and  many  other  European  practitioners  in  India  as 
a  safe  and  efficient  cathartic. 

Description— The  shape  of  the  seeds  is  that  which  would  result  if 
a  nearly  spherical  body  were  divided  perpendicularly  around  its  axis 
into  G  or  8  almost  equal  segments,  only  that  the  back  is  less  reffularly 
vaulted.     The  seeds  are  ^  of  an  inch  high  and  nearly  as  much  broad; 
100  of  them  weigh  on  an  average  about  6  grammes.     There  is  a  smaller 
variety  imported  from  Calcutta,  of  which  100  seeds  weigh  but  little  over 
3  grammes ;  in  every  other  respect  the  two  sorts  are  identical    Both 
are  of  a  dull  black,  excepting  at  the  umbilicus,  which  is  brown  and 
somewhat  hairy.     The  adjacent  parts  of  the  thin  shell  (testa)  crack  in 
various  directions,  if  the  seed  is  kept  for  a  short  time  in  cold  water.  If 
it  is  removed  from  the  upper  part  of  the  vaulted  back,  the  radicle  be- 
comes visible,  surrounded  by  the  undulated  folds  of   the  cotyledons, 
which  join  perpendicularly,  but  cannot  be  easily  unfolded  by  reason  of 
the  thin  seminal  integument.     Cut  transversely,  the  cotyledons  show 
the   same   curled   structure.     Throughout    their   tissue,  smaU  bright 

f lands  in  considerable  number  are  observable,  even  without  a  lens, 
'he  kernel,  which  is  devoid  of  albumen,  has  at  first  a  nutty  taste,  with 
subsequently  a  disagreeable  persistent  acridity.  When  oruised  in » 
mortar,  the  seeds  evolve  a  heavy  earthy  smell. 

Microscopic  Structure — The  seed  is  covered  with  a  dark  blackish 
cuticle,  formed  of  a  densely  packed  tissue,  the  cells  of  which  shot 
zigzag  outlines.  The  dark  brown  epidermis  is  composed  of  very  cla» 
cylindrical  cells,  about  70  mkm.  in  length  and  5  to  7  mkm.  in  diameter: 
they  require  to  be  treated  with  chromic  acid  in  order  that  their  structun? 
may  be  distinctly  seen. 

The  tissue  of  the  kernels  is  made  up  of  thick- walled  cells.  Between 
this  tissue  and  the  shell  there  is  a  colourless  layer,  about  70  mkni 
thick,  of  thin-walled  corky  parenchyme.  The  cotyledons  contain  in 
their  narrow  tissue  numerous  granules  of  albuminous  matter,  mucilap*- 
a  little  tannic  acid,  crystals  of  oxalate  of  calcium,  and  a  few  starch 
granules.    The  glands  or  hollows,  before  alluded  to  as  occurring  through- 

'  In  Hindustani  A'lV  signiliea  bluf,  and  *  Fig.    in  Bentley    and    Trimen,   J^"^ 

Kala-dana,  black  seed.  PlaiiU,  part  22  (1877). 

>  Pharm,  Joum.  vii  (1866)  49a 
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t>ut  the  tls.sue  of  the  cotyledons,  are  about  70  iiikiii.  in  diameter,  and 
i^ntain  an  oily  liquid. 

Chemical  Composition — By  exhausting:  the  seeds  dried  at  100^  C 
rith  lM)iling  etlu^r,  \ve  obtained  a  thick  light-browniah  oil  having  an 
aeriil  taste  and  concreting  below  18'  C,  The  powdered  seeds  yielded 
^W}f  this  oil  14  4  per  cent.  Water  remo%'es  from  the  seeds  a  consideralile 
^HJJioiint  of  mucilage,  sonie  albiiminons  umtter  and  a  littk'  tannic  acid. 
^H'he  tirst  is  solubk^  to  som<-"  extent  in  dilute  spirit  uf  wint\  and  may  be 
^^recipitat^d  therefrom  hy  an  alcohol ie  solutiun  of  acetatt*  of  lead. 

The  active  principle  of  kaladana  is  a  resin,  soluble  in  aleohob  but 

neither  in  benzol  nor  in  etiier.     From  the  residue  of  the  seeds  after 

exhaustion  by  ether,  treatment  with  absolute  alcohol  removed  a  pale 

^■yellowish  resin  in  quantity  equivalent  to  S*2  per  rent,  of  the  stjed. 

^M      Kaladana  resin,  which  has  been  introduced  into  medical  j)nictice  in 

^Biidia  under  the  name  of  P/iifrhff!siit,^  has  a  nauseous  acrid  taste  and  an 

^Rinpleasant  odour,  especially  when  heated.    It  melts  about  160   U    Tlie 

following  liquirls  dis^solve  it  more  or  less  freely,  namely,  spirit  of  wine, 

absolute  alcohol,  acetic  acid,  glacial  acetic  acid,  acetone,  acetic  ether, 

methylic  and  amy  lie  alcohoh  au<l  alkahne  solutioiLs.     It  is  on  the  other 

^nband  iiLsohible  in  cthi.T,  benzol,  ehluroforni,  and  sulphide  of   carbon. 

^^^f^ith  concentrated  sulphuric  acid,  it  furms  a  brownish  ytdlow  sohititai, 

quickly  assuming  a  violet  Ime.     This  reaction  however  requires  a  very 

Esniall  quantity  of  the  jiowdered  resin.     If  a  soluti<jn  of  the  resin  in 
monia,  after  having  been  kept  a  short  time,  is  acidulated,  no  precipi- 
e  is  formed  ;  but  the  sohvtion  is  now  capable  of  separating  protoxide 
copper  from  an  alkaline  solution  of  the  tartrate,  which  originally  it 
flid  not  alter.     Heated  with  nitric  acid,  the  resin  affords  sebacic  tuifl 
(see  p.  440). 
^^      From  these  reactions  of  kaladana  resin,  we  are  entitled  to  infer  that 
^Hfc  agrees  with  the  resin  of  jalap  or  C<mvo}vulirL     To  prepare  it  in 
^BlLantity,  it  would  prol>ably  'l>e  bc^st  to  treat  the  seeds  with  connnon 
^^cetic  acid,  and  to  precipitate  it  by  neutralizing  the  solution.     Wii  have 
ascertained  that  the  re^in  is  not  decomposed  when  digested  with  glacial 
acetic  acid  at  100'  C,  even  for  a  week. 

We  have  had  tlie  opportunity  of  examining  a  sample  of  kaladana 

Iesin  manufactured  by  Mes^srs.  Rogers  and  CVk,  chemists  of  Boud»ay  and 
Poena,  which  we  found  to  agree  with  that  prepared  by  ourselves.  It 
B  a  light  yellowish  friabltj  ma»ss,  resend./ling  purified  jalap  resin,  and 
ike  it»  capable  of  Ix^ing  perfectly  decolorized  l)y  treatment  with  animal 
charcoal. 

Uses — Kalatlana  seeds  have  cathartic  powers  like  jalap.     Besides 
the  resin,  an  extract,  tmcture  and  compound   powder  have  been  in- 
troiluced  into  the  Phttnna(^iyp(Via  of  liuUa,     In  many  parts  of  India 
He  natives  take  the  roasted  seeds  as  a  purgative. 

^  Phfirmacopftia  of  indla^  1 808,  15G. 
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Caules  Duhanutrm ;  Bitten^'SWtei^  Didca^wira,  Woody  NUjhtslimit^ ; 
F*  Doiwe  mnh*e,  MoreUe  grhn^mnte  ;  O.  BiUersiiss. 

Batanical  Origin — Sohtnum  DuhHiiiani  L.,  a  perennial  nhruliby 
plant,  having  small  purple  Howers  and  red  berries,  occiirrin*j  throughout 
Europe,  except  in  the  extreme  north.  It  is  also  ftHind  ui  Northern 
Africa,  and  in  A,sia  Minor,  and  has  become  naturalized  in  North  America. 
It  is  cojumon  in  moist,  sbady  lied^es  and  tliickets.' 

History— Bitter  nightshade,  *' joanyglog/'  was  an  ingredient, 
together  with  w^ild  sage  and  betony,  of  a  drink  which  the  Welsh 
"  FliysiciaiiH  of  Myddt'ai "  in  the  l;ith  century  prepared  for  tlie  bite  of 
a  mad  dog/-  The  stalks  of  l>itter-8Wt.'et  wertj  also  vised  in  the  medical 
practice  by  the  tientjan  physicians  and  botanists  of  the  lUth  centiin*, 
one  of  whom,  Tragus  (15.'i2),  has  figured  and  described  it,  under  the 
name  of  Dnlcin  anufra  or  Dulcarnarum. 

Description — The  older  stems  are  woody j  the  upper  and  younger 
are  soft  and  green,  long  and  straggling,  attaining  l>y  the  support  of  otn<T 
plants  a  height  uf  0  feet  or  more,  and  dying  back  in  tlie  winter.  F«>r 
medicinal  use,  the  shoots  of  a  year  or  two  obi  shouhl  Ije  gathered,  eitlier 
late  in  the  year,  or  early  in  tlie  spring  before  the  leavers  come  out 
These  shoots  are  several  feet  long,  l>y  al>out  1  of  an  inch  thick,  of  a  Ugbt 
gi*eenish-brown,  8ometinies  cylindrical,  at  others  indistinctly  4-  or  5- 
sided,  slightly  furrowed  longitudinally,  or  somewhat  warty. 

The  thin,  shining  cork-bark  easily  exfoliates,  showing  beneath  it  ih' 
mesophkeum  which  is  rich  in  ehloropliylL  The  stalks  ar©  mostly 
hollow,  and  partially  filled  with  a  whitish  pith.  The  wood  when  drle'l 
is  about  half  or  one-third  as  broad  a*s  the  hollow  centre,  and  the  green 
bark  ennsiderably  narrower  than  the  wood;  the  latter  has  a  radiate 
structure,  and  in  older  stems  exhibits  two  or  three  sharply -de  fine*  I 
annual  rings.  The  stenus  are  usually  cut  into  short  lengths  before  lit^iiig 
<lried  for  use. 

The  odour,  which  is  rather  fretid  and  unpleasant,  is  to  a  great  extent  | 
dissipated  by  drying.     The  taste,  at  first  slightly  bittt^r,  m  afterwartU  i 
sweetish.     The  bitter  appears  to  be  more  predominant  in  the  spring 
than  in  the  autumn. 

Microscopic  Structure — The  epidermis  of  younger  slioot*?  consists 
of  talntlar  thick -watlrd  cells,  many  of  them  being  elevated  from  lh«5 
surface  a.s  short  blunt  hairs.  The  older  st^>ms  are  covered  with  the  usual 
Huberous  envelope.  The  boundary  between  the  mesopldceum  and  tlity 
endophlieum  is  marked  by  a  ring  of  strong  lil)er  fibres,  some  of  which] 
also  occur  in  the  pith.  The  w^oody  part  is  rich  in  large  vessels.  Ini 
the  parenchymatous  tis.sue  of  bitter-sweet,  small  crystfds  of  oxalate  <ilj 


)  *  So!anu7n  nigrum  L,  which  ulightly  ro- 
emblcs  du  Icain4ir%  is  » low-growmg  annual 

or  bieiiuinl,  m  ith  fugrbtieeou*  •tetaSf  and  ber- 

net  UAualiy  OUiek* 


^  Meddygon  Myddvai  (aee  Appondin)  18 
293.375. 
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llcium,  not  of  a  well-defined  outline,  and  minute  starch  granules  are 
lepositecL 

Chemical  Composition — The  taste  of  bitter-sweet  appears  due, 

according  to  Schoonbroodt  (1807),  to  a  bitter  principle  yielding  by  de- 

c* imposition,  sugar  and  Solavtve, — the  latter  in  very  yniall  anioimt. 

SfjlaniDc  is  an  alkaloid;  it  was  first  prepared  in  1820  by  I)esfos.ses,  a 

pharmacien  at  Besan<;on,  from  the  berrien  of  Solanum  nit/rmn  L.,  and 

wa8  sul»8equently  detected  by  the  same  chemist  in  the  leaves  and  .stalks 

of  S,  Dulcttmunt,  and  by  Peschier  in  the  berries.     Winckler  (ltS41) 

observecl  tliat  the  alkaloid  of  dulcamara  stems  can  Ije  obtained  only  in 

^n    amorphous  state,  and    that    it  behaves  to  platinlc  and  mercuric 

■llorides  differently  from  the  soknine  of  potatcjes.     Moitessier  (l8r>«*) 

^jntinwed  this  ol>servation,  and  obtained  only  amorphous  salts  of  the 

iiolanine  of  bitter-sweet. 

kZwenger  and  Kind  on  the  one  hand,  and  0.  Gmelin  on  the  other 
^  850  and  185H),  found  that  solanine,  C^'jrNO*'  (or  C*-H^NO'^  accord- 
ing to  Hilger,  1870),  is  a  conjugated  compound  of  sugar  and  a  peculiar 
crystallizable  alkaloid,  Solamdhip,  C-^H^NO  (or  C^H*'NO'0*  The 
latter,  under  the  influence  of  strong  hydrochloric  acid,  gives  up  water, 
and  is  converted  into  the  amorphous  and  likewise  basic  compound, 

Wittstein  (1852)  stated  another  alkaloidi  dulcamarine,  to  be  present 
in  the  stems  of  bitter-sweet.  But  GeissltT  {1875J  proved  that  this 
sulistance,  when  perfectly  pure,  contains  no  nitrogen,  and  is  not  an 
alkaloid,  Geissler  obtained  his  Bulafmariii  by  warming  an  aqueous 
decoction  of  the  drug  with  charcoal,  which  he  dried  and  exhausted  with 
boiling  alcohol  This  on  evaporation  atibnled  a  yellowish  aiuorplious 
matter,  which  was  thssolved  in  water  and  mixed  with  a  very  little 
ammonia;  a  .snUst^mce  containing  nitrogen  then  separated  The  liquid 
was  evaporated,  the  residue  again  dissolved  in  alcoliol,  and  the  alcohol 
distilled.  Didcamarin  thus  outained  is  a  yellowish  powder  of  at  first 
itter  and  sub.se([uently  permanently  sweet  taste.  It  dissolves  in  water 
alcohol,  not  in  ether,  chloroform,  liisulphide  of  carbon,  By  boiling 
sarin  with  dilute  acids  it  splits  up  according  to  the  following 
aon: — 


Dnlcamarin. 


Sugar.      Dulcamartitiu. 


Jhilcamaretin^  a  dark-broi;vai,  tasteless  mass,  is  soluble  in  alcohol,  not  in 
Kilter  or  ether. 

Uses — Duleamam  is  occasionally  given  in  the  form  of  decoction,  in 
rheumatic  or  cnhineous  affections;  but  its  real  action,  according  to 
Garrod,  is  unknown.     This  physician  remarks*  that  it  does  not  dilate 

«e  pupil  or  produce  dryness  of  the  throat  like  belladonna,  henbane  or 
ramonium.     He  has  given  to  a  patient  3  pints  of  the  decoction  j}er 
em  without  any  marked  action,  and  has  also  adniinist^i^red  as  much  as 
lialf  a  pound  of  tlie  fresh  Ijerries  with  no  ill  etiect. 


t  qfMaUria  Mcdica,  1855.  196. 
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Pod  Pepper,  Red   Pepper,  Galnea  Pef^per,  Chillies,   Capsicum;   F. 
Piment  on  Cor<til  deti  JardiuH,  Poivre  d'Ifide  oti  d4*  Guin^e ;  G. 

!<pan  iseher  Pfefer, 

Botanical  Origin — The*  plants,  the  fruits  of  which  are  known  as 
Ptttl  Pejiper,  have  for  a  long  period  l>een  cultivated  in  tropical  coimtries,  j 
and  are  now  found  in  such  numerous  varieties  that  an  exact  determina- 
tion of  the  original  species  i^s  a  point  of  great  difficulty.  Of  several 
species  having  pungent  fruits,  the  two  following  are  those  which  supply 
the  .spice  found  in  British  eouuuerce; — 

L  Capsicurnfastigicdtim  Blume/  a  small  ranious  shrub,  with  4-side<i, 
fastigiate,  diverging  branches;  fniit-heanng  peduncles  sub-geminate, 
slender;  erect;  fruit  very  small,  subcyHndricah  oblongs  straight,  with 
calyx  obconical  and  truncate.  It  occurs  apparently  wibl  in  Southern 
luilia,  and  is  extensively  cultivated  in  Tropical  Africa  and  America. 

Roxburgh,  who  descrilje.s  tliis  plant  umler  the  name  C.  rtiinhnunh 
terms  it  East  Indian  Bird  Chilli/  or  Citi/enne  Pepper  Capaicttm,  Wight 
says  that  it  i.s  consumed  b}^  the  natives  of  hulia,  but  that  it  is  not  the 
sort  preferred.  It  is  this  species  that  the  authors  of  the  British  Pbftr- 
macupn^ia  Ijave  cited  as  the  source  of  tlie  Frttrtus  Capsici  to  be  used  u\ 
ujcilicine,  and  it  certainly  furnishes  the  greater  part  of  the  Pod  Pepper 
now  found  in  the  London  nmrket, 

2.  O,  aitnuuw  L.,  an  herbaceous  (sonietimes  shrubby?)  plant,  ^vith 
fruit  extremely  variable  in  size,  form,  and  colour,  in  some  varietiea  erect, 
in  others  pendulous.  According  to  Naudin,  in  whose  opinion  we  concur. 
V.  lo7iqtim  DC.^  and  C  f/rossum  Willd,  are  not  specifically  iUstinct  fn)iii 
this  plant.  It  furnishes  the  larger  kinds  of  Pod  Pepper  and,  ai«  "^^ 
belie\'e,  much  of  the  Cayenne  Pepper  which  is  imported  in  the  stat*?  of 
powder. 

History — All  species  of  Capsicuvi  appear  to  be  of  American  origin; 
no  ancient  Sanskrit  or  Chinese  name  for  the  genus  is  known,  and  the 
Latin  and  (Jreek  names  that  have  been  refeiTed  to  it  are  extremely 
doubtful^ 

The  earliest  reference  to  the  fruit  as  a  condiment  that  we  have  lueij 
with,  occurs  in  a  letter  written  iu  1494  to  the  Chapter  of  Sevnlle  by] 
Chanca,  ph^^sieian  to  the  Hect  of  Columbus  in  his  second  voyage  to  the ' 
West  Indies,     The  writer  in  noticing  the  productions  of  'HispanioU, 
remarks  that  the  natives  live  on  a  root  called  Age,  which  the^"  »cAi^ii 
witli  a  spice  they  term  ^4///,  also  eaten  witli  fisli  and  me^t.*      The  firsl 
of  tliese  words   signilics   yani,  the  second  is  the  designation  of  Red! 
Pepper,  and  still  the  conunon  name  for  it  in  Spanish.      Capsicum  andl 


1  Wiglit,  fcoftfjt  Fhut.  /Htikv  OficnL  iv. 
(1350)  tab,  1017;  Cttp*k-um  minimum  Hoicb. 
Flm\  Ind,  i.  (1832)  674.  Farre  has  Ascer- 
tained that  this  is  the  CaimcHmfrHtciw^nn  of 
the  SpeeieH  I'lantarttm  of  Liimitu»»  hut  in»t 
that  of  the  Ifurttm  CtiJ'orfitifittH  of  tlie  bj^uks 
hotaniflt,  to  which  Jfttt^i-  the  name  Cjnt- 
iucmtt  U  usually  upplied. 


^  Thechief  iliAtinctiou  between  C.  ammmmm 
ami  C.  iotigum  is  that  t)ie  fnmier  Ium  aft 
creel^  the  latter  a  ftemiulouM  fruit 

^  Duiial  in  De  CaniL  Prottrommjit^  loia.  L 
412. 

*  /Mierii  of  ChrUtophtr  CotttmhuM^  turns- 
lated  by  Major  (Uakluyt  Society),  l8Tlt  tW, 
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uses  are  more  particiTlarly  doscrilicrl  by  Fernanflez,  who  readied 
Tropical  Anjeriea  from  Spain  in  a.d.  ir>14.^ 

In  the  Ilidoriu.  i<tiriHUni  of  Loi^nliard  FudiH,  publiwhod  at  Basle 
in  l.i42,  fol  733,  may  he  found  the  first  and  excellent  figures  of 
Cai)iiicutn  longuin  DO.  under  the  name  of  HiUqtmstrtfrii  or  Calient 
Peiiper ;  the  author  states  that  the  plant  ha.s  been  introduced  into 
Germany  from  India  a  few  years  previously.  Froui  thi^s  might  be 
uiferred  an  Indian  ori^dn  ;  but  fin  the  other  hami,  Ohisius  asserts  that 
the  plant  was  brought  from  Pernamhueo  by  tlie  Portuguese,  whose 
commercial  intercourse  with  India  would  easily  explain  it  being 
carried  thither  at  an  early  period.  He  further  states,  tliat  the  Ameri- 
can capsicuui  had  heen  generally  introduced  into  the  gardens  at  Castille, 
and  that  it  was  used  all  the  year  ronncl,  green  or  dried,  as  a  condiment 
and  as  pepper.  He  also  saw  it  cultivated  in  abundance  at  Brunn  in 
Moravia  in  1 585.- 

Capsicuni  Invgum  DC-  was  grown  Ln  England  by  Gerarde  (1597  et 
mttea),  wdio  speaks  of  tire  pods  aa  w^ell  knowni,  and  sold  "  in  the  Bhop« 
at  Billingsgate  by  tlte  name  of  Ginnie  Pepper." 

■      Description — As  already  indicated,  the  Pod  Pepper  of  commerce  is 
6f  two  kinds,  namely  :— 

1.  Fruits  of  Vajmcin}*  fttMiifmtitrii — ^These  are  J  to  }  of  an  inch 
in  length,  by  about  jV  of  an  inch  in  diatneter,  of  an  elongated*  su1> 
conical  form,  tapering  to  a  blunt  [>oint,  and  slightly  contracted  tow^arda 
the  base.  The  calyx,  which  is  not  always  present,  is  cup-shaped, 
5-toothed,  5-sided,  supported  on  a  slender,  straight  pedicel,  |  to  1  inch 
long.  The  fi-uit*!,  wdiich  are  somewhat  compressed  and  shrivelled  by 
dryings  and  also  brittle  when  obi,  have  a  leathery,  smootli,  shining 
translucent,  thin,  dry  pericaqi,  of  a  dull  orange-red,  enclosing  about  1^ 
seeds,  attached  in  two  cells  to  a  thin  centnil  partition.  The  seeds  liave 
the  f*inn  of  roundish  or  ovate  discs,  about  ?  of  an  inch  in  diameter, 
somewhat  thiekeneil  at  the  edges  ;  the  embryo  is  cui-\'ed.  ahnost  into 
a  ring.  The  taste  of  the  perieaqi,  and  likewise  of  the  seeds,  is  ex- 
tremely pungt^nt  and  fiery.  The  dried  fruit  has  an  o<lour  by  no  means 
feeble,  wliich  w^e  cannot  compare  to  that  of  any  otlier  substance. 

2.  Fruits  of  Cifiit^icant  arniauia  of  the  commonest  variety  resemble 
those  of  C.  /(istiijlatiim,  except  that  they  are  of  longer  size,  being  from 
2  to  3  or  more  inches  i]i  length,  often  rather  more  tapering  towards 
the    extremity.       The   seeds   scarcely   surp«-ss   in   size    those    of    G. 

rigiatnin. 
Microscopic  Structure — The  pericarp  consists  of  two  layers,  the 
outer  Ijeing  composed  of  yellow^  thick -walled  cells.  The  inner  layer  is 
twice  as  broad  and  exhibits  a  soft  shrunken  parencbyiue,  traversed  by 
thin  fibro-vascular  bundles.  The  cells  of  t!ie  outer  layer  especially  are 
the  seat  of  the  fine  granular  colouring  matter.  If  it  is  removed  by  an 
alcoholic  solution  of  potash,  a  cell -nucleus  and  drops  of  fat  oil  make 
their  appciirance.  The  structural  details  of  tliis  fruit  afiord  interesting 
subjects  for  microscopical  investigation. 

Chemical  Composition — Bucholz  in  IfSKi,  and  about  the  same 
time  Bi*aconnot,  traced  the  acridity  of  eapsicnm  to  a  substance  called 


»  f/isioriade  la4  hiflitiHy  Ma<lntl,  i.  (1851) 
275. 


^  ( *aroU  CluBii  Curtt  pottteriorts^  Aiitverp. , 
Hill,  t».>. 
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Capsicin,  It  is  obtained  by  treating  tlie  alcoholic  extract  of  ether» 
and  is  a  tliick  yellowish  red  liqiiitl,  hut  slightly  soluble  in  water. 
When  gently  heated,  it  hecoineH  very  jbiid,  and  at  a  hi^^her  tempera* 
tuic  \H  dissipated  in  fumes  which  are  extremely  irritating  to  respiration, 
It  is  evidently  a  mixed  sidjstaneo,  eonsisting  uf  resinous  and  fatty 
matters, 

Felletar  in  1H()D  exhausted  eapsiciiin  friuts  with  dilute  sulphuric 
acid,  and  distilled  the  decoction  with  potash.  The  distillate,  which 
was  strongly  alkaline  and  smelt  like  conine,  was  saturatcil  witli 
sulphuric  acid,  evaporated  to  cli-^T:iess,  and  exhausted  with  absolute 
alcohol.  The  solution,  after  evaporation  of  the  alcohol,  was  treated 
with  potash,  and  yielded  by  distillation  a  volatile  alkaloid  having  th%^ 
odour  of  Conine. 

From  experiments  made  by  one  of  us  (F.)  we  can  fully  confirm  tli 
observations  of   Felletar.      We   have    obtained   the   volatile   base 
question,  and  find  it  to  have  the  smell  of  couine.     It  occurs  both  in  tl 
pericarp  and  in  the  seeds,  but  in  so  small  proportion  that  wo  we 
unsuccessful  in  isolating  it  in  sufficient  cpiantity  to  allow  of  accur^^^to 
examination. 

Brageudorff  states  (1871)  that  petroleum  ether  is  the  best  solvi^^sat 
for  the  alkaloid  of  capsicum  ;  he  obtained  crystals  of  its  hydrochlorr 
the  aqueous  solution  of  which  was  precipitated  by  most  of  the  m^ 
tests,  but  not  by  tannic  aci<L 

The  colouring  mattt^r  of  capsicum  fruits  is  sparingly  soluble  io 
alcohol,  but  readily  in  cliluroforuL  Af  tor  evaporation,  an  intensely  rod  soH 
mass  is  obtained,  which  is  not  much  alt-ereil  by  potash;  it  turns  first  bluc*, 
then  black  with  concentrated  sulphuric  acid,  like  many  otlier  yeliow.' 
colouring  suUstauces.  By  alcohol  chiefly  pcdmHijc  acid  is  extracU?*^ 
from  the  fruit,  as  shown  by  Thresh  in  1877. 

The  fruits  of  Citpsiciiinfasthjiaima  have  a  soimnvhat strong  oilou^" 
on  distilling  consecutively  two  quantities,  each  of  50  Ih,,  we  obtained  ^^_ 
scanty  amount  of  flocculent  fatty  matter,  which  possesses  an  oiiovi-^^ 
suggestive  of  parsley.     Both  this  matter,  as  well  as  the  distilled  water''*^ 
were  neutral  to  litmus  paper,  and  the  water  tasteless.    We  separated  tb^^j 
latter,  and  exposed  the  remaining  greasy  maas   to  a  tenq>erature  e^^^ 
about  hi^  C,  when  it  for  the  most  part  melted.     The  clear  licpiid  oi#^^ 
cooling  solidified,  and  now  consisted  of  tufted  crystals,  which  we  furthet^^ 
purified  by  recrystalli^^ation  from  alcohol     Thus  about  2  centigramuie^?^'^^ 
were  obtained  of  a  neutml  wliite  stearoptene,   having  a   tfecidedlv^^H 
aromatic,  not  very  persistent  taste,  by  no  tJimns  acrid,  but  rather  iikp^^^ 
that  of  the  essential  oil  of  parsley.     The  crystals  melted  at  SS"*  C.     i  \^  ^ 
keeping  thetu  fur  some  days  at  the  t-eniperature  of  the  wat^M  ' 
covered  with  a  watch-glass,  some  drops  of  essential  oil  were  volai  j 
which  had  the  same  taste  and  did  not  solidify ;  the  crystals  were  co«t- 
sequently  acconiparded  by  a  liquid  oil     Wlien  kept  for  some  cluj*^ 
more  in  that  condition,  the  crystals  themselves  liegan  to  bo  voUtiUW. 
and  the  part  remaining  I>ehind  acquired  a  brownish  hue.     lliis  fio 
doubt  points  out  another  inq>urity,  a.s  we  ascertained  by  the  following 
experiment.     With  boiling  solution  of  potash,  the  sti^aroptene  pro«luc«i 
a  kind  of  soap,  which  on  cooling  yields  a  transparent  jelly.     If  thi^  i* 
dissolved  and  diluted,  it  Iiecouies  turbid  ]>y  addition  of  an  acid.     Thi^ 
jjrobably  depends  upuu  th*j  pre-sence  of  a  little  fatty  matter,  a  suggusUua 
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srhieh  is  confirnierl  by  the  somewhat  oHeiisive  s: 
.stearoptene  if  it  is  heaterl  in  a  glass  tube. 

Biichhejni's  **  CapHicor"  is  in  our  opinion  a  doubtful  substance. 

Thresh  (1870-1877)  succeeded  in  isolatitig  a  well  detinerl,  highly 

fcctive  principle,  the  Capsaicin,  from  the  extract  which  he  obtained  by 

Exhausting   Cayenne  pepper  witli  petroleinn.      From   the   red   liquor 

dilute  canstic  lye  removes  capsaicin,  Mhicli   is  to  be  precipitattnt  in 

jpiinute  crystals  oy  passing  earljnnic  acid  thriiugli  the  alkaline  sohitiotL 

jBTiey  may  be  purifie<l  by  recr3^stallizing  tlteiu  from  either  alcohol,  etJier, 

bt^nzine,  glacial  acetic  acid,  or  hot  bisiilpliide  of  carbon  ;  in  petroleum 

capsaicin  is  but  very  sparingly  soluble,  yet  dissolves  abundantly  on 

addition  of  fatty  oil.     The  latter  being  present  in  the  pericarp  is  the 

cause  why  capsaicin  can  he  extracted  by  the  above  process. 

The  crystals  of  capsaicin  are  colourless  and  answer  to  the  formula 

rfTH'W;  they  luelt  at  :>0^  C.  ami  begin  to  volatilize  at  115^  C,  but 

pbcom position  can  oidy  be  a^'«li ded   Ijy  great  care.     The  vapoms  of 

capsaicin  are  of  the  most  <Jrea<{fuf  acriditi/,  anrl  even  the  ordinary 

iianipulation  of  tliat  substance  requires  nmch  precaution.  CapsaiciJi 
I  not  a  glucoside ;  it  is  a  powerful  rubefacient,  and  taken  internally 
roduccs  ver}--  violent  burning  in  the  st4:imaelL 
Commerce — Chillies  or  Pod  Pepper  are  shipped  fr<»m  Zanzibar, 
(Testem  Africa  and  Natal,  but  no  general  statistics  of  the  quantity 
nported  into  Great  Britain  are  accessible. 

The  exporis  from  Sierra  Leone  in  1871  reached  7258  Ib.^  The 
colony  of  Natal,  which  produces  Cayenne  Pepper  in  the  county  t>f 
Victoria,  where  sugar-cane  and  cotlee  are  also  grown,  shipped  in  the 

ruie  year  Q072  Ib.^ 
Official  returns*  show  that  in  1871  Singapore  imported   1071   cwt 
(110,052  lb.)  of  chillies,  chieHy  from  Penang  and  Pegu.     The  wpiee  is 
^  irgely  consiniied  by  the  Chinese. 

Bombay  imported  of  dried  chillies  in  the  year  1872-3,  55G7  cwt. 
523,504  llj,)  principally  fruni  the  Madras  Presidency,  and  exported 
323  cwt' 

Uses— Capsicum  on  account  of  its  pungent  properties  is  often  ad- 
jlinistercd  as  a  local  stinudant  in  the  form  of  gargle,  and  occasionally 
a  liniment ;   and  internally  to  promote  digestion.      In  all   warm 
Duntrias  it  is  much  employed  as  a  conilinient. 


RADIX    BELLADONNiE. 

Bcflafhrmut  Bitot;  F.  Jiacme  de  Bella  dime ;  G.  Bdladonnawarzd, 

Botanical  Origin — Atro/tti  BeUadonJia  L,,  a  tall,  glabrous  or 
lighUy  downy  herb,  with  a  perennial  stocky  native  of  central  and 
Duthem  Europe,  where  it  grows  in  the  clearings  of  woods.  The  plant 
ttends  eastward  to  the  Crimea,  Caucasia  and  Northern  Asia  Minor. 


^JahrrMherichioi  Wiggersaiid  nu«eniaiin, 
173,  5Ci7  ;  alBO  Tearhook  of  Pkum,  1870. 

Pl- 
'  Btnt  Boak  of  the  Colony  of  Sierrn  Leone 


3  Da  of  NatfiHorlSTl. 
*  Do.  of  the  Straits  Scttlementa  for  1S7L 
^  Sfatement  nj  th^  Tniiir  ami  yttvifftttioti 
of  Bombay  for  1S72'73,  pt.  ii.  58.  Uh 


456  SOLANACEiK. 

In  Britain  it  is  chiefly  found  in  the  southern  counties,  but  even  of 
these  it  is  a  doubtful  native. 

In  a  few  localities  in  England  and  France,  as  well  as  in  North 
America,  the  plant  is  cultivated  for  medicinal  use. 

History — Although  a  plant  so  striking  as  belladonna  can  harcDj 
have  been  unknown  to  the  classical  authors,  it  cannot  with  certainty  l« 
identified  in  their  writings. 

Saladinus  of  Ascoli,*  who  wTote  an  enumeration  of  medicinal  plants 
about  A.D.  1450,  names  the  leaves  of  both  Solab^urti  furiale  and  Sola- 
truni  Ttiinus,  the  former  of  which  is  probably  Belladonna.  However 
this  may  be,  the  first  indubitable  notice  of  it  that  we  have  met  with,  is 
in  the  Grand  Herbier  printed  at  Paris,  probably  about  1504.*  The 
plant  is  also  mentioned  about  this  period  as  Solatrum  mortale  or 
Dolwurtz,  in  the  writings  of  Hieronymus  Brunschwyg.' 

In  1542  belladonna  was  well  figured  as  Solanum  somnifenim  or 
Dollkraut  by  the  German  botanist  Leonhard  Fuchs,  who  fully  recog- 
nized its  poisonous  properties.*  Yet  it  was  confounded  by  other  writers 
of  this  period  as  Tragus,*  who  reproduced  Fuchs'  figure  as  *'  Solanum 
hortetise .'"  Strygiuni  and  Sti*ychn on  were  other  names  not  unf requent- 
ly  applied  to  Atropa  during  the  IGth  and  I7th  centuries. 

Matthiolus,  who  terms  the  plant  Solatrum  majus,  states^  that  it  b 
commonly  called  by  the  Venetians  Herba  Bella  donna,  from  the  cir- 
cumstance of  the  Italian  ladies  using  a  distilled  water  ot  the  plant  Mt 
cosmetic.  Gesner^  was  also  familiar  with  the  name  Belladonna.  The 
introduction  of  the  root  of  belladonna  into  British  medicine  is  of  recent 
date,  and  is  due  to  Mr.  Peter  Squire  of  London,  who  recommended  it 
as  the  basis  of  a  useful  anodyne  liniment,  about  the  year  1860. 

Description — Belladonna  has  a  large,  fleshy,  tapering  root,  1  to  2 
inches  tliick,  and  a  foot  or  more  in  len^h,  from  which  diverge  stout 
branches.  Externally  the  fresh  roots  are  of  an  earthy  broi\Ti,  rough 
with  cracks  and  transverse  ridges.  The  bark  is  thick  and  juicy,  and  u 
well  as  the  more  fibrous  central  portion,  is  internally  of  a  dull  creamy 
wliite.  A  transverse  section  of  the  main  root  shows  a  distinct  radiate 
structure.  The  root  has  an  earthy  smell  with  but  very  little  taste  »t 
first,  but  a  powerfully  acrid  after-taste  is  soon  developed. 

DHedi  root  of  Belladonna  is  sold  in  rough  irregular  pieces  of* 
dii*ty  greyish  colour,  whitish  internally,  breaking  easily  with  a  slnfft 
fracture,  and  having  an  earthy  smell  not  unlike  that  of  liquorice  nx»t 
The  bark  being  probably  the  chief  seat  of  the  alkaloid,  roots  not  ex- 
ceeding tlie  thickness  of  the  finger  should  be  preferred.  The  drug  i> 
for  tlie  most  part  imported  from  Germany,  and  is  often  of  doubtful 
quality.  English-grown  root  purchased  in  a  fresh  state  (the  large  anJ 
old  being  rejected),  then  washed,  cut  into  transverse  segments  and  drii'** 
by  a  gentle  heat,  furnishes  a  more  reliable  and  satisfactorj''  article. 

^  Compendium  Aromatariorum,  1488.  work  of    the  year   1500  ahowi  ArfW^ 

^Le  Orant  Herbier  en  francoya^  contendt  vifjrum. 
leK  qunlitez,  vertus  et  proprictez  den  herhet^  *  HiMoria  Siirpivm,  BuiL  1541  •>■     - 

etc.,   Pari^  (no  date)  4".  cap.   De  Solastro  ^DeStirjHum  ....  hittoria,  Anjentoc**** 

ruHtico.  1552.  301. 

'  DftM  d^stillier  Buck  (sub  voce  Nacht-  «  Comment,  in  lib,  ri.  Dioncoridi/^  Vi»i«» 

»chei  ir«xAcr).  Strasaburg,  1521,   fol.  93  b.  tiis,  1568.  533.  ^_- 

The  figure  probably  refers  to  Atropa,  but  ^  De  hortis  Germattitr,  Anreatoni  15*' • 

that  given   in   the   edition   of    the    same  fol.  282. 
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Microscopic  Structure — There  is  a  considerable}  stnictiiral  rlitfer- 
ice  between  the  main  root  and  its  branches,  the  former  alone  eoiitain- 
a  distinct  pith.  This  pith  is  inchided  in  a  woody  circle,  traversed 
by^  narrow  medullary  rays.  In  the  outer  part  of  the  woody  circle, 
parenchjniiat'Oiis  tissue  is  more  prevalent  than  va^ciUar  bundles.  The 
transverse  section  of  the  branches  of  the  root  exhibits  a  central  vascular 
bundle  iixstead  of  a  nieilullary  column.  The  ont^^r  vascular  bundles 
show  no  regular  arrangement ;  and  inedullary  rays  are  Ufjfc  clearly 
obvious  in  the  transverse  section. 

K  The  woody  part«,  both  of  the  main  root  and  its  branches,  contain 
«ry  large  dotted  vessels  accompanied  by  a  pro.senchymatous  tissue. 
The  cells  of  the  latter,  however,  are  always  thin- walled  ;  tiie  absence  of 
proper  so-called  ligneous  tissue  explains  the  easy  fracture  of  the  root. 
SometinieH  the  proseuehyme  in  which  the  vessels  ^are  imbedded  assumes 
a  brownish  hue  and  a  waxy  appearance,  and  such  parts  exhibit  a  very 
irregular  structure, 

I  In  the  cortical  portion  of  belladonna  root,  many  of  the  cells  of  the 
iddie  layer*  autl  likewise  some  of  the  central  parts  of  the  root,  are 
loaded  with  extremely  small  octahedric  crystals  of  calcium  oxalate. 
But  most  of  the  parenchymatous  cells  are  filled  up  with  small  starch 
granules. 

ft  Chemical  Conipositian — In  ISX^  Mein  prrpared  from  the  root, 
■id  Geiger  and  Hesse  from  the  herli,  the  crj^stallizable  alkaloid 
Mtrophie.  The  researches  of  Lefort  (1872)  have  proved  that  the  roots 
TOnt-ain  it  in  very  variable  proportions,  the  young  being  much  richer 
in  alkaloid  than  the  old/  The  maximum  proportion  obtained  was  Oij 
per  cent. ;  this  was  from  root  of  the  thickne.s.s  of  the  iinger.  Large  old 
roots,  7  or  H  years  of  age,  afford  froni  025  to  OvSl  per  cent.  They  have 
besides  a  smaller  prr>portion  of  Ijark  than  young  roots,  and  it  is  chieliy 
ip  the  bark  that  tlie  alkaloid  appears  to  reside.  Manufacturers  of 
■repine  employ  exclusively  the  root. 

V  Ludwig  and  Pfeitfer  ( 1 801 ),  by  decomposing  atropine  with  potassium 
■iromate  and  sulphuric  acid,  obtained  benzoic  acid  and  propylamine. 
Other  products  are  formed  when  atropine  is  treated  with  strong  hydro- 
chloric acid,  baryta  water  or  caustic  soda,  thus — Atropine,  C^'H'^NO' 
.  H-0  =  Trojne  Acid,  C'H'"0'  +  Twpive,  C^H'^NO. 

Tropic  acid,  C?*H^C  (OH)     priOTT  '  ^^^^g  further  boiled  with    the 


i  COOH  ' 


f  CH-' 


ijne  agents   is   converted    into   atropic  acid,  C*ff  C  -  p^..jTT ,  which, 

ipecially  by  using  hyrkochloric  aeid,  is  gradually  transformed  into 
utropic  acid.  Both  thes(?  acids  are  isomeric  to  cinnamic  acid,  C"HW, 
it  otherwise  remarkably  dissimilar. 

Tropine  is  a  strongly  alkaline  body,  readily  solul)le  both  in  water 
id  alcohol,  and  funiishing  tabular  ciystals  by  the  evaporation  of  its 
lution  in  ether.  Neither  trnpine  nor  tropic  acid,  it  is  stated  by 
j-aut  (180.*l),  is  present  in  the  leaves  and  root  of  belladonna. 

HiiVischmann  (18o8)  detected  in  belladonna  ror»t  a  second  but  un* 
rystallizable  alkaloid,  called  Bdludonnine  :  it  has  a  resinous  aspect. 

distinctly  alkaline,  and  when  heated  emits,  like  atropine,  a  peculiar 

our- 

*  For  Lefort*9  procesB  for  estimating  atropmet  see  p.  458. 
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The  root  further  contaias,  according  to  Richter  (1837)  and  Huliseh- 
inann,  a  fluorescent  substance,  as  well  as  a  red  colouring  matter  called 
Atrosin}  The  latter  occurs  in  greatest  abundance  in  the  fruit,  and 
would  probably  repay  further  investigation. 

Uses — Belladonna  root  is  chiefly  used  for  the  preparation  of  atro- 
pine, which  is  employed  for  dilating  the  pupil  of  the  eye.  A  liniiuent 
made  with  belladonna  root  is  used  for  the  relief  of  neuralgic  pain^ 

Adulteration — We  may  point  out  that  the  roots  of  Mmidnvjvnt 
microcavpa,  M.  ojfficinarurn,  and  M,  veimalh  Bertoloni  are  very  nearly 
allied  to  the  root  under  notice,  both  in  external  appearance  and  in 
their  structure.  They  are  not  likely  to  be  confounded  with  BeUadonna 
root,  their  mother  plants  being  indigenous  in  the  South  of  Europe. 


FOLIA   BELLADONNiE. 

Belktdonna  Leaves ;  F.  FeuUlea  de  BeUadone ;  G.  Tollkratd, 

Botanical  Origin — Atropci  Belladowiia  L.  (p.  455). 

History — Belladonna  Leaves  and  the  extract  prepared  from  theiu 
were  introduced  into  the  London  Pharmacopoeia  oi  1809.  For  further 
particulars  regarding  the  history  of  belladonna,  see  the  preceding 
article. 

Description — Belladoima  or  Deadly  Nightshade  produces  thick, 
smooth  herbaceous  stems,  which  attain  a  height  of  4  to  5  feet  They 
are  simple  in  their  lower  parts,  then  usually  3-forked,  and  afterwar<k 
2-forked,  producing  in  their  upper  branches  an  abundance  of  bri^t 
green  leaves,  arranged  in  unequal  pairs,  from  the  bases  of  which  spnug 
the  solitary,  pendulous,  purplish,  bell-shaped  flowers,  and  large  shininj; 
black  berries. 

The  leaves  are  3  to  6  inches  long,  stalked,  broadly  ovate,  acumiMttf. 
attenuated  at  the  base,  soft  and  juicy  ;  those  of  barren  roots  are  alU*r- 
nate  and  solitary.  The  young  shoots  are  clothed  with  a  soft,  short 
pubescence,  which  on  the  calyx  is  somewhat  more  persistent,  assuoung 
the  character  of  viscid,  glandular  hairs.'  If  bruised,  the  leaves  emit  t 
somewhat  ofTensive,  herbaceous  odour  which  is  destroyed  by  drying- 
When  dried,  they  are  thin  and  friable,  of  a  brownish  green  on  the  upper 
surface  and  greyish  beneath,  with  a  disagreeable,  faintly  bitter  taste.  Of 
fresh  leaves  100  lb.  yield  16  lb.  of  dried  (Squire). 

Chemical  Composition — The  important  constituent  of  belladonna 
leaves  is  Atrojnne.  Lefort  (1872)^  estimated  its  amount  by  exhausting 
the  leaves  previously  dried  at  100**  C.  by  means  of  dilute  alcohol,  w>n- 
centrating  the  tincture,  and  throwing  down  the  alkaloid  with  a  solution 
of  iodo-hydrargyrate  of  potassium.  The  precipitate  thus  obtained  ^'^ 
calculated  to  contain  33'2o  per  cent,  of  atropine.  Lefort  examineJ 
leaves  from  plants  both  cultivated  and  growing  wild  in  the  environs  of 
Paris,  and  gathered  either  before  or  after  flowering.  He  found  cultivt- 
tion  not  to  affect  the  percentage  of  alkaloid, — ^that  the  leaves  of  the 
young  plant  were  rather  less  rich  than  those  taken  at  the  period  of  full 

» Umeliu,  Cheniistrt/,  xvii.  (186G)  1.  »  Juurn.  de  Pkarm,  xv.  (1872)  269.  Wl. 


mlorescence, — and  that  the  lattc-r  (dried)  yielded  0*44  to  048  per  cent 
of  atropine. 
L  Larger  percentages  are  recorded  hj  Drageiid^trif ;'  a«  unicli  a.s  01)5 
Ipcr  cent  of  atropine  as  obtained  from  the  dried  unripe  fruits,  08^3 
from  the  drit*d  leaves,  0"21  froin  the  root.  The  e.stiniation  was  per- 
formed in  nearly  the  same  way  a8  that  followed  hy  Lefort 

Belladonna  herb  yields  Afiparaijln.wVidi  according  to  Biltz  (1830) 
crystallizes  out  of  the  extract  after  long  keeping.  The  crystals  foinid 
in  the  extract  by  Atttield  (l!^t>2)  were  liowever  chloride  and  nitrate, 
of  potassiuuL  Tlie  8ariiL*  cheiaLst  obtained  by  dialysis  of  the  jnice 
of  bt^ladijnna,  nitrate  of  pofcassiinii,  and  siinare  prisms  of  a  salt  of 
inagnesimii  containing  sonic  organic  acid ;  the  jnice  likewise  afibrdii 
ammonia.^  The  dried  leaves  yielded  n.s  14*5  per  cent  of  ash  con- 
-sisting  mainly  of  calcareous  and  alkaline  carbonates. 

Uses — The  fresh  li^aves  are  nsed  for  making  Extrtfrtam  Belbfthmim, 
id  the  dried  for  i>reparing  a  tincture.  They  should  be  gathered  while 
le  plant  is  well  in  Mower. 


HERBA   STRAMONIL 

mxmium,  Thonmpple;  F.  Herbe  th  Siniriioine;  G.  Stechajrfelbldtter, 

Botanical  Origin — Datuixt^  tSfixmionluni  L.,  a  large,  quick -growing, 
upright  annual,  with  white  Howers  like  a  convolvuhiH,  and  ovuiil  spiny 
fnuts.  It  is  now  found  as  a  weerl  of  culti\'ation  in  almost  all  the 
temperate  and  wanner  regions  of  the  globe.  In  the  south  of  England 
it  is  often  met  wdth  in  rich  waste  ground,  chiefly  near  gardens   or 

rabitations. 
History — The  fjuestion  of  the  native  country  and  early  distribution 
of  D.  Str<nti07ihirfi  has  been  much  discussed  by  botaTUcal  writers. 
Alphonse  Dc  Candolle/who  has  ably  reviewed  tlie  argu  me  tits  advanced 
in  favour  of  the  plant  being  a  native  respectively  of  Europe  and  America 
or  Asia,  enonnces  his  opinion  thus: — that  D.  ^Sirammunnt  L.  appears 
to  be  indigenous  to  the  Old  WorUb  prubably  tlie  borders  of  the  Caspian 
Sea  or  adjacent  regions,  but  certainly  not  of  India  ;  that  it  is  very 
doubtful  if  it  existed  in  Europe  in  the  time  of  the  ancient  Roman 
Empire,  but  that  it  appears  to  have  spread  itself  between  that  period 

l^d  the  discovery  of  America. 

m  Stramonium  was  cultivated  in  London  towards  the  close  of  the  lOth 
century  by  GcrardCj  who  received  the  seed  from  Constantinople  and 
freely  propagated  the  plant,  of  the  medicinal  value  of  which  he  liad  a 
lii^li  opinion.  The  use  of  the  herb  in  more  recent  times  is  due  to  the 
Lwperiments  of  8t6rck.* 

■      Description^ — Stramonium  produces  a  stout,  upright,  herbaceous 


»  WertfJjeMtintmung  Mark  mrbttuler  Dro- 

Peterabarg,  1870.  28. 

»  The  freah  jnice  kejit  for  a  few  days  has 
beeu  kufiwn  tn  evolve  rfd  vapours  (nitrous 
cid  ? )  whtitJ  the  vessel  coiitftinini;  it  was 
encti,— H,  S.  EvAiis in /^/i^//v/i.  Journ,  ix. 
i  2<KJ. 


/wni,  applied  to  D./tttftuoMa  L.     Tlie  origin 
of  the  wonl  SliHimnnium  is  not  known  to 


*  fh-OfjrajMe  Bolfiniquf^  ii«  (1855)  731. 

*  Libelliis  quo  donnuistratupA'fjfu/uiMJt/ni, 
Hyoscyam mn,  Aoonituin  ,  ,  ea»o  reincdia, 
Viudub.   17(j:i. 
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green  stem,  which  at  a  short  distance  horn  the  grouml,  thrown  out 
sprcafliiig  foi  ked  branches,  in  the  axil  of  each  fork  of  which  arise.s  a 
solitary  wliite  tlower.  succeederl  by  an  erect,  spiny,  ovoid  capsule.  At 
each  furcation  and  directed  outw^artls  isa  large  leaf.  This  arrangement 
of  parts  is  repeated,  and  as  thephuit  grows  vigorously,  it  often  iK^comes 
ujuch  branched  and  acquires  in  the  course  of  the  summer  a  considerable 
size. 

The  leaves  rjf  stranioniinii  have  long  petioles,  are  unequal  at  the 
base.  oval.acTuninate,  siuuate-dentiite  with  large  irregular  pointed  teeth 
or  lobes,  dy\^  iiy  when  young,  glabrous  at  maturity.  When  fresh  they 
are  somewhat  tinu  and  juiey»  emitting  when  handled  a  disagreeable 
fcetid  smelL  The  larger  leaves  of  plants  of  nioderate  growth  attain  a 
length  of  G  to  H  or  more  inches. 

For  medicinal  purposes,  the  entire  plants  are  pulled  up,  the  leaves 
and  younger  shoots  are  stripped  otl',  quickly  dried,  and  then  broken  and 
cut  into  short  lengths,  so  as  to  be  conveniently  smoked  in  a  pipe»  that 
being  the  method  in  which  the  flrug  is  chiefly  consumed  in  England. 
The  offensive  smell  of  the  fresh  plant  is  lost  by  drT^ing,  being  replace*! 
by  a  rather  agreeable  tea-like  odour.  The  dried  herb  has  a  bitterish 
saline  taste. 

Chemical  Composition — The  leaves  of  stramonium  contain,  in  com- 
mon with  the  seeds,  the  alkaloid  Dttturine  (see  p.  461),  but  in  extremely 
small  proportion,  not  exceeding  in  fac^t  V^,  to  y'n  per  mille.  They  are 
rich  in  saline  and  earthy  constituents ;  selected  leaves  dried  at  ICK)"  C. 
yielded  us  17  4  per  cent  of  ash. 

Uses — Scarcely  employed  in  any  otlicr  w^ay  than  in  smoking  like 
tobacco  for  the  relief  of  asthma. — CoL  Grant  (1871)  found  the  herb 
to  be  smoked  in  pipes  by  the  Nubians  for  chest-complaint 

Substitute^Z)«fw/'a  Taiula  L. — ^This  plant  is  closely  allied  to  D. 
Shrmtmiivm  L.,  propagating  itself  on  rich  cultivated  ground  with  ne^y 
tlie  same  facility;  but  it  is  not  so  generally  diflused. 

De  Candolle  is  of  opinion  that  it  is  indigenous  to  the  w^armer  partfi 
of  America,  whence  it  was  imported  into  Europe  in  the  IGth  century, 
and  naturalized  lirst  in  Italy,  and  then  in  South-Westem  Europe. 
By  many  botanists  it  has  been  united  to  D,  Stnimoninm,  but  Naudm.' 
who  has  studied  both  plants  M'ith  the  greatest  attention,  especially  with 
reference  to  their  hybrids,  is  decidedly  in  favour  of  considering  them 
distinct  D.  Ttduhf  diOers  from  IK  Stravioviuvi  in  having  stem, 
petiole,  and  nerves  of  leaves  puritH^lt  instea<l  of  ghrfn ;  and  corolla  and 
anthers  of  a  violet  colour  instead  of  irhite, — characters  which,  it  roust  he 
admitted,  are  of  verj^  small  l*otaidcal  value. 

1).  Taiula  has  been  recommended  for  smoking  in  cases  of  asthtim. 
on  the  ground  of  its  being  fitrovifer  than  D,  Sfrrnnoniuni ;  but  we  arc 
not  aware  of  any  authority  as  to  tlie  comparative  strength  of  the  two 
species.  ^^ — ^. 

J  Compttti  Rtndm,  I  v.  (1802)  32L 
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SEMEN    STRAMONII. 
^ttuvwnium  Seeds;  F.  Sem^nces  de  Strmiwine;  G.  Steclmpfelsamev. 

Botanical  Origin — Datura  Stramonium  L,  see  preceding  article. 

Description— The  spiny,  ovoid  capsule  of  strainriniiim  opens  at  the 

summit  m  four  regular  valvew.  It  is  hilocular,  ^vith  each  cell  incom- 
ipletely  dividi'd  into  two»  and  contains  a  large  number  (al)out  400)  of 
ltiatt<?ried,  kidney-shaped  seeds*  The  seeds  are  blackish  or  dark  brown, 
fabout  2  lines  long  and  h  a  line  thick,  thinning  otf  towards  the  hilum 

which  18  on  the  straighter  side*     The  surface  of  the  seed  ls  finely  pittefl 

and  also  marked  with  a  much  coax-ser  series  of  shallow  retieuktions  or 
L  rugosities,  A  section  parallel  to  the  faces  of  the  seed  exhibits  the 
'long,  contorted  eiuhryo.  following  the  outline  of  tlic  testa,  and  bedded 

in  the  oily  white  alhuuien.     The  cylindrical  form  of  the  embryo  is  seen 

in  a  transverse  section  of  tlie  seed, 
I        Tlie  seetls  have  a  bitterish  taste,  and  when  bruised  a  disagreeable 
"  odour.     When  the  entire  seeds  are  imuiersed  in  dilute  alcohol,  they 

afford  a  tincture  displaying  a   beautiful   green    fluorescence,   tunung 

yellow  on  addition  of  amuu^nia* 

,         Microscopic    Structure — The  testa  is  formed  of  a  row  of  radially 

I  extended,  thick-walled  cells.      They  are  not  of  a  siinply  cylindrical 

form,  Imt  their  walls  are  sinuously  bent  in  and  out  in  the  tlirection  of 

their  length.     Viewed  in  a  direction  tangential  to  the  surface,  the  cells 

L appear  as  if  indented  one  into  the  other.     Towards  the  surface  of  the 

Pseed  the  cell-walls  are  elevated  as  dark   iirown  tubercles  and  fokls, 

giving  to  the  seed  its  reticulated  and  pitted  stnfaee.     Tlie  albumen  and 

embryo  exhibit  the  usua!  contents,  namely  fatty  oil  and  albunnnoitl 

substances.* 

Chemical  Composition — The  active  constituent   of    stramonium 
eeds  is  the  higlily  poisouous  alkaUud  D^dtfrine,  of  which  they  atlbrd  only 
about  Y5  per  cent,  while  the  leaves  and  roots  contain  it  in  still  smaller 

■  proportion.^  Daturine  w^is  discovered  in  IH*A^  by  (Jeiger  and  Hesse, 
and  regarded  as  identical  with  atropine  by  A,  von  Planta  (bS50),  wlio 
found  it  to  have  the  same  composition  as  that  alkaloid.  The  two  bodies 
exhibit  the  same  relations  as  to  sohiliility  and  fusing  point  (8H-D0^  C); 
and  they  also  agree  in  crystallizing  easily.  The  experiuients  of  Sehrotf 
(lH52),  tending  to  show  tliat  althougli  daturine  and  atropine  act  in  the 

»Bame  manner,  the  latter  has  twice  the  poisonous  energy  of  the  former, 
raised  a  further  question  as  to  the  identity  of  the  two  alkaloids.  Poe!d 
(1870)  also  statiid  solutions  of  daturine  to  be  levogyrat-e,  those  of  atro- 
pine being  devoid  of  rotatory  power.  From  the  observations  of  Erhard 
J  (1800).  it  would  appear  tliat  the  crystalline  form  of  some  of  the  salts 
^^f  atropine  and  daturine  is  ditlerent  In  .stramonium  seeds  daturine 
^fcppears  to  be  combined  with  malic  aeid.  The  seeils  yielded  to  Cloez 
™  (1805)  2'9  per  cent,  of  a*sh  and  25  per  cent  of  fixed  oil. 

Uses— Stramonium  seeds  are  prescribed  in  the  ft>rm  of  extract  or 
-     tincture  afl  a  sedative  or  narcotic. 


'  We  have  not  aeeo  W.  O.  Mann,  Omlfr^ 
Cfmchede,  1875. 


-  (litiither  in  Wiggeri  wml  Hufienmuu'fl 
Jtihrtttfu'rirht  fur  ISI>!).   54, 
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SEMEN  ET  FOLIA  DATURiE  ALBi©, 

See(h  and  Leaves  of  tfie  Indian  or  Wkiie-fioxoered  Datttra. 

Botanical  Origin — Datura  alba  Nees,  a  large,  spreading  annual 
plant,  2  to  G  feet  high,  hearing  Imnd.some,  tnhular,  white  flowers  5  to  (1 
inches  long.  The  eapsnles  are  peiitiulous,  at"  ilepressed  globular  form, 
rather  broatler  than  high,  covered  witli  sharp  tubercles  or  thick  short 
spines.  They  do  not  open  by  regular  valves  as  in  D,  Sfminonrum.hiii 
split  in  different  directioiLS  and  break  uj)  into  irregular  fragments. 

J),  alba  appears  to  ho  scarcely  distinct  from  D,  Ja,stiiofia  L 
Both  are  couniion  in  India,  antl  are  grown  in  gardens  in  the  aouth  of 
Europe.^ 

History — The  medifcval  Arabian  physiciaixs  were  familiar  w4th 
Daiitra  alba,  which  is  well  describetl  by  Ibn  Baj'tar^  under  precisely 
the  same  Aralnc  name  (JLniZ'masal)  that  it  Ijears  at  the  present  day; 
they  were  also  fully  aware  of  its  poison oiiis  properties. 

<  Jareia  de  Orta"*  ( 15(Jr?)  observed  the  plant  in  ln«lia,  and  ha.s  narrated 
that  its  flowers  or  seeils  are  put  into  iVxjd  to  intoxicate  persons  it  was 
designed  to  rob.  It  was  also  de^icribed  by  C'hristoval  Acosta,  who  in  his 
book  on  Indian  dnrgs*  mentions  tw*o  other  varieties,  one  of  them  with 
yellow  flowers,  the  seeds  of  either  being  ver}'  poisonous,  and  often 
administered  with  criminal  intimt,  as  well  as  for  the  cure  of  cliseasc 
Cirahaui*  says  f»f  the  plant  that  it  passesses  very  strong  narcotic 
propeities,  and  has  on  several  oceitsions  been  fatally  used  by  Bombay 
thieves,  wdio  have  administered  it  in  order  to  deprive  their  \nctiins  of 
the  power  of  resistance. 

The  seeds  and  fresh  leaves  have  a  place  in  the  Pkanrutcopcna  nf 
India,  IHdS. 

Description— The  seeds  of  D.  alba  are  very  diflerent  in  appearance 
from  those  ol"  D,  Stt'Hmoniumjhemg  of  a  light  yellowish -brown,  rather 
larger  size,  irregular  in  shape  and  soiuewhat  shriveUed.  Their  form  has 
Wen  likened  to  the  human  ear;  they  are  in  fact  i^liscurel}^  triangular  or 
flattened-peai-shapetb  the  roumled  em  I  being  thickened  into  a  sinuous, 
convoluted,  triple  ridge,  while  the  centre  of  the  seed  is  somewhat  iJc* 

f>ressed.  The  hiluui  nnis  froui  the  pointed  end  nearly  half-way  up  the 
ength  of  the  seed.  The  testa  is  marked  with  minute  rugosities,  but  is 
not  so  distinctly  pittetl  as  in  the  seed  of  the  1).  Stramoiiiinn;  it  i«  akii 
more  developed,  exhibiting  in  section  lar^e  intercellular  spaces  to  whidi 
are  due  its  spongy  texture.  The  seeds  of  the  two  species  agree  in  internal 
structure  as  well  as  in  taste;  but  those  of  IX  alba  do  not  give  a  tluort^i^crJii 
tincture* 

The  leaves,  which  are  only  employed  in  a  fresh  state,  are  6  to  10 
inches  in  length,  with  long  stalks,  ovate,  often  unequal  at  the  base, 


*  HeedB  of  I),  tdha  Bont  to  ue  from  Ma^iraa 
by  Dr.  Bi»Ue»  were  sow^i  by  our  frieiid  M, 
Nttiplin  of  Coilioure  (f*yr^n<?u«  Orientalea), 
and  produced  the  plant  uuder  tliree  forms, 
viz, : — K  The  true  IK  nthtt  as  figured  in 
Wjj^lit*fl  /<*o»<'4i,— 2.  Plants  %vith  lloweni, 
vhltit  without  and  nejirly  whitu  within  (A 


/aMuom].-^X  Plants  with  double  eorolUu 
of  large  size  and  of  a  yeUow  ccAixsw, 
^  Sontbeiiner's  traneUtion,  L  2(}0, 

*  AromtUum  hinloHa,  1574,  lib.  '1,  o,  Si, 

*  Trftctiido  de  itiM  DrOfjtui  ,   .   ,  dt  ioM 
IntfuLi  < Orient ai<^  Murgoa,  1578,  85w 

*  CftUtiofjUf^  <if  /inmfHif/  PfnnU,  1839.  UU 
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F.OLIA  HYOSCYAMI. 

Henbane  Leaves;  F.  Feuilles  de  Jasqaiame;  O.  Bilsenkmut 


'acuminate,  coarsely  dentate  with  a  few  8prea<ling  teeth.     They  evolve  an 
ortmsive  odour  when  handled. 

•  Microscopic  Structure^ — The  te.sta  is  built  up  of  the  same  tissues  aa 
in  D.  tSiiU}itonium,  but  the  tldek -walled  cells  constituting  the  spungy 
part  are  far  lartjferj  and  distinctly  show  numeroas  secondary  deposits, 
making  a  Hue  ul\]eet  for  the  microscope. 

P  Chemical  Composition — Neither  the  seeds  nor  the  leaves  of  D. 
ulba  have  yet  been  examined  cliemically,  but  there  can  scarcely  Im  any 
doulit  that  their  very  active  properties  are  due  to  Dafarlnef  for  the  pre- 
paration  of  wliich  the  former  would  probably  be  the  l>est  source. 

Uses — The  seeds  in  the  form  of  tincture  or  extract  have  Iteen  em- 
ployud  in  India  as  a  sedative  anil  narcutie,  and  the  fresh  knaves,  1  iruised 
and  made  into  a  poultice  with  flour,  as  an  anodjiie  application. 

t  Botanical  Origin — HyoscT/aynus  niijvr  L.,  a  coarse,  erect  herb,  with 
oft,  visci<b  liairy  foliage  f>f  unpleasant  (nlour,  pale  yellowish  flowers 
legantly  marked  witli  purple  veins,  and  '>-tui>thed  bottle-shaped  calyx. 
t  is  found  throu^duMit  Europe  frooi  FortujL,^al  and  iJreece  iu  Central 
Norway  and  Finland,  in  Egypt,  Asia  Minor,  the  Caucasus,  Persia, 
2Sil>eria  and  Northern  India.  As  a  weed  of  cultivation  it  now  grows 
also  in  North  Amt-riea^  and  Brazil.  In  Britain  it  occurs  wild,  chiefly 
in  wajste  places  near  huildings;  and  is  cultivated  for  medicinal  use. 

Henbane  exists  under  two  varieties,  known  as  ttrtunal  and  hlcnnial, 
l>ut  scarcely  presenting  any  other  distinctive  character. 

Biennial  Htuhtrne  (Hi/tiscf/iffnunHigtr  var.  a*  htenniH)  is  most  es- 
fcteeiJied  for  pharmaeeutica!  preparations.  It  is  raised  l»y  seed,  the  plant 
^tproducing  the  first  year  only  a  rosette  of  luxuriant  stalked  leaves,  12 
^Kr  more  inches  in  length.  In  the  second,  it  throws  up  a  flower  stem  of 
^^  to  3  feet  in  height,  and  the  whole  plant  dies  as  the  fruit  matures, 

Annuiil  Henhtne  (H.  nvjar  var.  /3.  (titnua,  vel  (////V's/;^)  i^  a  smaller 
plant*  coming  to  pei-foction  in  a  single  seastju.  It  is  the  usual  wihl  form, 
but  it  is  also  grown  by  the  herbalists.'- 

I  History — Hyoscyamus,  under  which  name  it  is  probable  the  nearly 
allied  South  European  si»ecies,  H.  alhus  L.,  was  genemlly  intended,  was 
ine<licinal  among  the  ancients,  and  particularly  commended  by  Dios- 
feorides. 
f  In  Europe,  henbane  has  been  employed  from  remote  times.  Bene- 
dictus  Crispus,  archbishup  of  Milan,  in  a  work  written  shortly  l>eriire 
A.D.  681,  notices  it  under  the  name  of  IIifo,'^ct/amu8  and  ^Siprtpkonhirti.* 
\n  the  loth  century,  its  virtues  w^ere  particularly  recorded  by  Macer 
Floridua*  who  called  it  Jicsquiamiis. 


^  It  had  become   naturalized   in    North 

AmericA  prior  to  1672,  oa  we  find  it  men* 

r  tioneii  by  Joftaelyn  in  his  Nem  EntjhtfifVn 

tfitirititA  dUcov^^rM  (Lon<U  1B72)  mnoii^  tlie 

E|>Uiita  **  sprung  up  since  the  Eii;;liHh  |jlaiited 

An<l  kept  cattle  in  New  Knglaiul," 


2  Phami.  Journ,  I  (1860)  414, 

*  S.de  Ijlenzi,  Colftrtio  iSahrmlanat  Na* 
|joli,  i,  (1852}  74.  84. 

*  Df  VirlhuA  Ut-rhamm^  edited  by  Chou- 
liuit,  Lii>8.  18:^2.  108. 
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Frequent  mention  is  made  of  it  in  the  Anglo-Saxon  works  on 
medicine  of  the  11th  century/  in  which  it  is  called  Henbell,  and  some- 
times Belene,  the  latter  word  perhaps  traceable  in  fiiXivovvrla^  which 
Dioscorides*  gives  us  the  Gallic  designation  of  the  plant.  In  the 
13th  century  henbane  was  also  used  by  the  Welsh  "  Physicians  of 
Myddvai.*' 

The  word  Hennihone,  with  the  Latin  and  French  synonyms 
Ju8qmaniu8  and  Chenille,  occurs  in  a  vocabulary  of  the  13th  cen- 
tury ;  and  Hennebane  in  a  Latin  and  English  vocabulary  of  the  15th 
century.'  In  the  Arbolayre,  a  printed  French  herbal  of  the  loth 
century,*  we  find  the  plant  described  as  Hanlbane  or  Havelxwe  with 
the  following  explanation — "  EUe  est  aultrement  appeler  cassilago  et 
aultrement  simphoniaca.  La  semence  {)roprement  a  nom  jusquiame  oa 
Ijanebane,  et  herbe  a  nom  cassilago.  .  .  /*  Both  Hyoscyanms  and 
Ju^quiamits  are  from  the  (ireek '  Yocr/ccJaMo?,  i.e.  Hog-bean, 

Though  a  remedy  undeniably  potent,  henbane  in  the  first  half  of  the 
last  century  had  fallen  into  disuse.  It  was  omitted  from  the  London 
pharmacopoeias  of  1746  and  1788,  and  restored  only  in  1809.  Its 
re-introduction  into  medicine  was  chiefly  due  to  the  experiments  and 
recommendations  of  Storck.' 

During  the  middle  ages  the  seeds  and  roots  of  henbane  were  also 
much  used. 

Description — The  stems  of  henbane,  whether  of  the  annual  or 
biennial  form,  are  clothed  with  soft,  viscid,  hairy  leaves,  of  which  the 
upper  constitute  the  large,  sessile,  coarsely- toothed  bracts  of  the 
unilateral  flower-spike.  The  middle  leaves  are  more  toothed  and 
subamplexicaul.  The  lower  leaves  are  stalked,  ovate-oblong,  coarsely 
dentate,  and  of  large  size.  The  stems,  leaves,  and  calyces  of  henbane 
are  thickly  beset  with  long,  soft,  jointed  hairs  ;  the  last  joint  of  mnny 
of  these  hairs  exudes  a  viscid  substance  occasioning  the  fresh  plant  to 
feel  clammy  to  the  touch.  In  the  cultivated  plant,  the  hairineas 
diminishes. 

After  drying,«the  broad  light-coloured  midrib  becomes  very  con- 
spicuous, while  the  rest  of  the  leaf  shrinks  much  and  acquires  a  grejn»h 
green  hue.  The  drug  derived  from  the  flowering  plant  as  found  in 
commerce  is  usually  much  broken.  I'he  foetid,  narcotic  odour  of  the 
fresh  leaves  is  greatly  diminished  by  drying.  The  fresh  plant  has  hot 
little  taste. 

Dried  henbane  is  sold  under  three  forms,  which  are  not  however 
generally  distinguished  by  druggists.  These  are  1.  Annual  finTSil 
foliage  and  Green  tops.  2.  Biennial  plant,  leaves  of  the  first  year. 
3.  Biennial  plant,  foliage  and  green  tops.  The  third  form  is  always 
regarded  as  the  best,  but  no  attempt  has  been  made  to  determine  with 
accuracy  the  relative  merits  of  the  three  sorts. 

Cheinical  Composition — Hyoscyaminey  the  most  important  among 
the  constituents  of  henbane,  was  obtained  in  an  impure  state  byGeiger 
and  Hesse  in  1833.     Hohn  in   1871   first  isolated   it  from  the  seeds. 

ilLi^''oi"J^"''  *''^*  ^-^  ^'■'y  i:w*7/a«r/,  iii.  *  Seep.  148,  note  3.  also  Bnwet*  MoMifi 

^  T?^u   -         ..«  ''«  LiWairt,  L  (1860)  377. 

3  W^- JiT;  %  ?•  <^1- 'V^^gel).  »  See  p.  459,  note  5. 

141    2ft5         '  o/Mwe'  of  Vocabuiiirh^,  1857. 
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^_  %vhich  are  far  riclier  in  it  thiin  the  leaves/  Tlie  seeds  iire  deprived  of 
^■the  fatty  oil  (2(>  per  cent,)  and  treated  with  spiiit  of  wine  cojitainiiii^ 
^H^ulphurie  acid,  which  takes  out  the  liyoscyaniine  in  the  form  of  siil- 
^n)hate.  The  alcohol  is  then  evaporated  and  tannic  aciil  adtled  ;  the 
^Kprecipitate  thus  obtaiued  is  mixed  with  Jimo  and  exhausted  with 
^■alcohoL  The  hjoseyamine  is  agjiin  euuverted  into  a  sniphate,  tlie 
^■nqneous  solution  of  which  is  then  precipitated  wdth  carbonate  of 
^■sodium,  and  the  alkaloid  dissolved  by  means  of  ether.  After  the  evapo- 
ration of  the  ether,  hyoscyiuiiine  remains  a.H  an  oily  liquid  which  after 
^H  Rome  time  concretes  int*!  wart-like  tufted  crystals,  soluble  in  lienzol, 
^Bchloroform,  ether,  as  well  as  in  water.  Huhn  and  Reichardt  assign 
^Blo  hyoscy amine  the  formula  C^-^H^O*.  The  seetls  yield  of  it  only  0  05 
^V|>er  cent. 

Hyoscy amine  is  easily  decomposed  by  caustic  alkalis.     By  boiling 

with  baryta  in  atpieous  solution,  it  is  split  into  HiioHclm',  CH'^N,  and 

^'yosclnic  Avhl,  C*H^"0^     The  former   is  a   volatile  oily  liquid   of  a 

arcotic  odour  and  alkaline  reaction.    By  keeping  itoversuljihuric  acid 

t  crystallizes  and  also  yields  crystallized  salts;  hyoscine  may  be  closely 

Hied  to  Conine,  C'^H^^N.      Hyoscinie  acid,  a  crystalUzable  substance 

laving  an  odour  resembling  that  of  empyreumatic  benzoic  acid.-     It 

elts^  according  to  Huhn,  at  105";  tropic  acid  (see  p.  457),  melting  at 

18"^,  agrees  so  \ityy  nearly  with  hy<^sciiuc  acid  that  furtJier  researches 

ill  probably  prove  these  acids  to  be  identical. 

^  An o titer   process    for   extracting   hyoscyiiinine    is    due    (1^*75)    to 

ThiVraut,     He  removes  by  bisulphide  of  carbon  the  fatty  oil   from  tlie 

j*owdered  see<is.  and  exhausts  them  with  alcohol  slightly  acidulated  liy 

^2fLi*^^^^  ^^^^'     The  alcohol  being  distilled  oft*  the  author  precipitates 

^Bie    alkaloid    by    means    of  a    solntiim    conbdning    G    per    cent*    of 

^Kclide   of  pobissium    and    *i  per  cent,    iodine.       By    decomposing  the 

|Hreeipitate    with    sulphurous   acid,    hydroio<lic   acid  ami   sulphate    of 

^Kyoseyamine  are  lormed.     The  latter  is  dried  up  at  :J5   with  magnesia 

m%xni  the  hyoscyamioe  extracted  by  alcohol  or  chloroform.     The  crystals 

inelt  at  90°.     Thilwuit  found  the  alkaloid   thus   prepared   from  seeds 

cliflTcring  from  that  yielded  by  the  leaves,  the  latter  having  a  somewhat 

strong  odour. 

Attfield"*  has  pointed  out  that  extract  t»f  henbane  is  rich  in  nitrate 
of  potassium  and  otiier  inorganic  salts.  In  tlie  leaves,  the  amount  of 
nitrate  is,  according  to  Thoiey/  largest  before  flowering,  and  the  same 
observation  applies  to  hyoseyamine. 

Uses  —Henbane  in  the  imm  of  tincture  or  extract  is  adniinistercil 
as  a  sedative,  anodyne  or  hypnotic.  The  improfniety  of  giving  it  in 
conjunction  with  free  potash  or  soda,  which  rentier  it  |)erfectly  inert, 
has  been  demonstrated  by  the  experiments  of  Garrod.''  Hyoseyamine, 
like  atropine,  powerfully  dilates  the  pupil  of  the  eye* 

Substitutes— /72/oac^Vawuf»  alhns  L.,  a  more  slender  plant  than  //. 


>  From  the  experiinents  of  Sohotmbrooflfc 
|184>HK  there  in  ri-Aduu  to  believe  ihftt  the 
aclire  prttidple  of  heuhane  can  lit-  nmre 
ejuiily  tsxtriwted  from  the //r^/i  than  fruU) 
the  firirtl  phmt* 

»  I  hftve  had  theopportunity  of  examining 
the  above  stibftancea  as  prepared  hy  the 


said  cheniista. — F.  A>  F.  July  l^ll* 
^  Phnrm.  Juuni,  iii.  {\m'2)  447. 
*  Wingers  and  Huaemtmn^  y<i/ire«6fr»rA/, 

1809.  5«i. 
^  Ffmrm,  Jount.  xvii  (l&58)462j  xvm. 

iimd)  174. 
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nigev  L.,  with  stalked  leaves  and  bracts,  a  native  of  the  Mediterr     __ 
region,  is  sometimes  ustid  in  the  smith  uf  Europe  as  medicinal  henbane 
H.  itiRfiiiiis  Stocks,  a  plant  of  Beluchistan,  is  inonfcioned  in  the  Pltar^ 
rnacojXBia  of  fitdJ^t  as  of  considerable  vinilenoe,  and  sometimes  ua 
fnr  smoking. 


FOLIA  TABACI. 

Herba  Nicotimiw:  Tobacco;  F.  Tahne;  G.  Titbnkbldtter, 

Botanical  Origin — Xleotinntt  Taharum  L. — The  com mon  Tobacco! 
plant  ift  a  native  of  the  New  World,  though  not  now  known  in  a  wild' 
state.     Ita  cultivation  is  carried  on  in  must  temperate  and  8ub-tropical 
cunutries. 

History — It  is  stated  by  C.  Ph.  van  Martins^  that  the  practice  of 

smokin«j;  tobacco  has  been  widely  diffused  from  time  immemorial  among 
the  nntiveH  of  South  America,  as  well  as  an\ong  the  inhabitants  of  the 
valley  of  the  Mississippi  as  far  north  as  the  plant  can  l:»e  cultivnte<l 

The  Spaniards  became  acquainted  with  tobacco  when  they  landed 
in  CuVja  in  1492,  and  on  their  return  introduced  it  into  Europe  for  the 
sake  of  its  medicinal  properties.  The  custom  of  inhaling  the  smoke  of 
the  herb  was  kmrnt  from  the  Indians,  and  by  the  end  of  the  16tii 
century  had  become  generally  known  throughout  S|min  and  Portugal, 
whence  it  passed  into  the  rest  of  Europe,  and  into  Turkey,  Egypt,  anJ 
India,  notwitlistanding  that  it  was  opposed  by  the  severest  enaetmente 
both  of  Christian  and  Mahommedan  governments.  It  is  commonly 
believed  that  the  i»ractice  of  smoking  tobacco  was  much  promoted  ic 
England,  as  well  as  in  the  north  of  Europe  genenvUy,  by  the  exarapk 
of  Sir  Walter  Raleigh  aiid  Ids  companions. 

Tobacco  was  introduced  into  China,  probably  by  way  of  Japan  ^^ 
Manila,  during  the  lOth  or  17th  century,  but  its  use  was  prohibited I'J' 
the  emperors  both  of  the  Ming  and  Tsing  dynasties.  It  la  now  culti- 
vated in  most  of  the  provinces,  and  is  universally  employed,* 

The  first  tolerably  exact  description  of  the  tobacco  plant  is  thftt 
given  by  Gonzalo  Fernandez  de  Oviedo  y  Valdes,  governor  of  St 
Bomingo,  in  his  lihtoritt  gfnf^ral  de  las  Ivdlas;^  printed  at  Seville  i» 
1535.  In  this  work,  the  plant  is  said  to  l>e  smoked  through  t 
branched  tube  of  the  shape  of  the  letter  Y.  which  the  natives  call 
Tahaco. 

It  was  not  until  the  middle  of  the  Ibth  century  that  growing 
tobacco  was  seen  in  Europe, — first  at  LislHin,  whence  the  French 
ambassad(jr,  Jean  I^icot,  sent  seeds  to  France  in  1. '»(»()  a-s  thof»e  of  a 
valuable  ntedicinal  plant,  which  was  even  then  ditiused  throughoul 
Portugal* 

Monardes,*  writing  in  1 571 » speaks  of  ttd>acco  as  lirought  to  Spun* 
few  years  previously,  and  valued  for  its  beauty  and  for  ita  meuiciB*! 


^  lintrf'hftf  tur  Ethnfxjrnpkif  iind  Sprackfit- 
kumlf  American,  sumal  Bt-xi^ilievtit  i.  (1867) 
719. 

*  Mjiyem  in  Hon^  Kontf  l^ote*  ami  Querifii, 
Mfty,  1867;  F-  R  Mmith,  Mat.  ,\frd,md 
Snf.  HufL  of  China,  IS7L  2VX 

»  UU  V.  c.  *J. 


^Sfjftiiiiia  parte  del  fihro  tit  (a*  cettu^ 
w  trrtfii  tif  mttMtran  Imlkut  octid^tdaif,  f^ 
»irvm  ai  ttso  dfi  medicina.  Do  m  Inii  ^ 
Tftbnco  .....  SiivdlA,  157 J.  3. 
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S^irtues.  Of  the  latter  he  gives  a  long  accomit,  noticing  also  the 
methods  of  smoking  and  cTiewing  the  herb  prevalent  among  the 
Indians.  He  also  supplies  a  small  woodcut  representing  the  plant, 
whi^h  he  states  to  have  white  flt^vvers,  red  in  the  centre. 

Jacques  Gohory/  who  cultivated  the  plant  in  Paris  at  least  aa  early 
•as  1572,  describes  its  flowers  as  shaded  with  red,  and  enumerates 
various  medicinal  preparations  made  IVoni  it. 

In  the  Maison  liaMfque  of  Charles  Estienne,  edition  of  1583,  the 
author  gives  a  "JJiscaara  stir  la  Xlmlifine  on  Petmn  nuiiicle"  in  which 
he  claims  for  the  plant  the  tirst  place  among  medicinal  herbs,  on 
account  of  its  singular  and  almost  divine  virtues. 

The  cultivation  of  tobacco  in  Englandt  except  on  a  very  small  scale 
in  a  physic  gartlen,  has  been  prohibited  by  law-  since  IGGO. 

Description^Amongst  the  various  species  of  Ntctdlana  cultivated 

for  tlie  manufacturing  of  smoking  tobacco  and  snutf,  X.  Tdhteum  is  by 

"far  the  most  fretiuunt,  and  is  ahuost  ttie  only  one  named  in  the  jiharma- 

II      copoeias  as   medieinaL      Its   simple   stem,   beanng  at  tlie  summit  a 

^ftpanicle  of  tubular  jiink  Howei-s,  and  growing  to  the  height  of  a  man, 

^V}ia3  oblong,  lanceolate  simple   leaves,    with   the  margin  entire*     Tlie 

lower  leaves,  more  broadly  lanceolate,  and  about  2  feet  long  by  (j 

inches  wide,  arc  shortly  stalked.     The  stem -leaves  are  semi-amplexi- 

caul,   and   decurrent   at   the    base.      Cultivation    suinetimes    })roduces 

■cordate -ovate  forms  of  leaf,  or  a  margin  more  or  less  uneven,  or  nearly 
re  volute. 

All  the  herbaceous  parts  of  the  plant  are  clothed  with  long  soft 
hairs,  made  up  of  broad,  ribbon-like,  striated  cells,  the  points  of  which 
exude  a  glutinous  liquid.  Small  sessile  glands  are  situated  here  and 
there  on  the  surface  of  the  leaf^^  The  lateral  veins  proceed  from  the 
thick  midrib  in  straight  lines,  at  angles  of  40"^  to  7^^,  gently  curving 
upwards  only  near  the  edge.  In  drj^ing,  the  leaves  l>ecome  brittle  and 
as  thin  as  paper,  and  always  acquire  a  Ijrown  colour.  Even  by  the 
znost  careful  treatment  of  a  single  leaf,  it  is  not  possible  to  preserve 
;he  green  hue. 

The  smell  of  the  fresh  plant  is  narcotic;  its  Uvste  bitter  and  nauseous. 
The  characteristic  odour  of  ihied  tobacco  is  developed  during  the 
process  of  curing. 

\        Chemical     Composition — The  active  principle  of  tobacco,  first 

isolated  in  18:28  liy  Posselt  and  Reimann.isa  volatile,  highly  poisonous 

alkaloid  termed  S'icotine,  O^^H'^N^.     It  is  easily  extracted  from  tobacco 

y  means  of  alcohol  or  water,  as  ii  mid  ate,  fr<jm  which  the  alkaloid  can 

separated  by  shaking  it  with  caustic  lye  and  ether.     The  ether  is 

en  expelled  by  warming  the  liquid,  which  finaUy  has  to  be  mixed 

ith  slaked  lime  and  distilled  in  a  stream  of  hydrogen,  when  the 

icotine  begins  to  com©  over  at  about  200^  C, 

Nicotine  is  a  colourless  oily  liquid,  of  sp.  gr.  1U27  at  15°  C, 
ieviating  the  plane  of  polarization  to  the  left;  it  boils  at  247'  and 


'  *  Instruction  nur  t*h^rf>r  PHum  difl'*  ^n 
^anr^  Vhcrbe  de  la  Boyne  oit  M^dkt^e  ,  .  * 
iria,  1572. 

fa  12  Car.  II.  c.  34;  15  Car.  II.  c.  7.— 
t>r  further  informntion  on  the  history  of 


7\ifml-^,  Frankfurt,  1854.— We  have  not 
couaulted  Fairholt,  Tolnicoj^  Us  HiMtorr/^ 
Lond.  1859, 

^Microacopic  atrxicture  of  tobacco  leaves. 
See  Pocklingtou,  Fhnrtiu  Journal^  v.  ^1874) 
301. 
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does  not  concrete  even  ni  -  lO*"  C.     It  hiis  a  strongly  alkaline  i*eaction, 
an  unpleiiSHnt  ojour,  juicl  a  lunning  taste.     It  (inickly  assumes  a  browx^ 
colour  on  oxpowuie  to  air  and  light;  and  a|*j»eai's  even  to  undergo  a tfl 
alteration    by    repeated    distillation    in    an    atiuoii{diere    deprived   of 
uxygeih      Nicotine  dissolves  in  water,  but  sepamtcs  on  addition  of 
caustic  potash ;  it  occurs  in  the  dried  leaves  to  the  ext^:;nt  of  about  G 
per  ce!it,  Vjut  is  subject  to  great  variation.     The  seeds  of  tobacco  ai-ej 
stilted  by  Kosutany^  as  grown  in  Hungary  to  contain  from  028  Ui  0117^ 
per  cent,  of  the  alkidoid. 

It  has  not  been  iiiet  with  in  tobacco-smoke  by  Vohl  aud  Eulenberg^ 
(1871),  though  other  chemists  assert  its  occurrence.  The  vapours  wer^fl 
found  by  the  former  t<i  contain  numerous  basic  substances  of  tlie^ 
picolinic  series,  and  ceded  to  caustic  j>otash,  hydrocyanic  acid,-  sul- 
phy letted  hydrogen,  several  volatile  fatty  aeiils,  phenol  and  creasote^™ 
There  was  further  observed  in  the  iniperfeet  combustion  of  tolmcco  tho^ 
formation  of  laminn^  fusible  at  fl+'^  C,  and  having  a  composition  C"H'^ 
Oxide  of  carbon  is  also  largely  met  with. 

Tobacco  leaves,  whether  fresh  or  dried,  yield  when  distilled  with 
water  a  turbid  diHtillate  in  which,  as  oliserved  by  Hermbstadt  in  182^ 
there  are  formed,  after  some  days,  crystals  of  Nlcotiitnin  or  Tctkuro 
CnnrjJior.  According  to  J.  A.  Barral,  nicotian  in  contains  7*12  per  cent 
of  nitrogen  (f).  By  submitting  4  kilogrammes  of  good  tobacco  ijf  tin* 
previous  year  to  distillation  with  mueh  water,  we  obtained  nicotianlii 
Hoating  on  the  surface  of  the  distillate,  in  the  form  of  rninnte  acicular 
crystals^  which  we  found  to  be  deYt)id  of  action  on  polarized  light 
The  crystals  have  no  peculiar  taste,  at  least  in  the  small  quantity  w*?  , 
tried  ;  they  have  a  t<dmcco-like  smell,  perhaps  simpl}^  due  to  the  wat^i* 
adhering  to  them.  When  an  attempt  was  made  to  .separate  theui  bv  a  \ 
ti Iter,  they  entirely  disappeared,  being  probably  dissolved  by  an  ac4:'0jn- 
paiiying  trace  of  essential  oil.  The  clear  water  showed  an  alkalio^ 
reaction  partly  duo  to  virotine ;  this  was  proved  by  adding  a  solution 
of  tannic  acid,  wdiich  caused  a  well-marked  turbidity.  Nicotiauine  is 
in  uur  opinion  a  fatty  acid  contaminated  wit!i  a  little  volatile  oil  m  in 
the  case  of  Capsicum  (see  page  4>>l),  or  Iris  (see  article  Rhizome  IriJis)- 

Among  the  ordinary  constituents  of  leaves,  tobacco  contains  albuinii». 
resin  and  gum.  Jn  smoking,  these  substances,  as  well  as  tlie  cellule*;** 
of  the  tliick  mirhib,  would  yield  i>roduets  not  agreeable  to  the  con- 
sunien  The  manufacturer  therefore  discards  the  midrib,  and  endcii* 
vours  by  further  i>reparation  to  ensure  at  least  the  partial  destruction 
of  these  unwelcome  const ituents»  as  well  ms  the  formation  of  certain 
[jruducts  of  fer  men  tuition  (ferment-oils),  which  may  perhaps  contribute 
to  the  aroma  of  tobacco,  es|)ecial!y  when  saceliarine  substances,  liquoriof, 
or  alcohol,  are  added  in  the  maceration  to  which  tobacco  is  subjecteiJ. 

Tobacco  leaves  are  remarkably  rich  in  inorganic  eonstitueiita,  th« 
proportion  varying  from  10  to  27  per  cent  Acct>rding  to  Bou&singAult* 
they  contain  w^hea  dry  about  1  per  cent,  of  phusphoric  aeid,  and  Tphu 
3  to  '»  |ier  cent,  of  potash,  together  with  '21  to  4^  ptir  cent,  of  nitrugto 
partly  in  the  form  of  nitrate,  so  that  to  enable  the  tobacco  plant  l*» 
tiourish,  it  must  have  a  rich  soil  or  continual  manuring.*  ^ 


*  DragciifloHT'«  JfihrfMf>fncht,  1S74,  98. 
-  PoggiAlo  ajiii  Marty  (1870)  st^tea  hydro* 
cy»iiic  acid  to  be  absctit. 


'  Kor  further  particuljirs  on  the  < 
Iry  uf  tobacco  cultivation  n&e  Ikie 
Ami.  tie  Chim.  et  de  PhfjM.  ix.  (180$) I 
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The  lime,  ainoviiiting  to  between  a  quartt^r  and  a  lialf  of  the  (nitii c 
Jqujintity  of  ash,  is  in  the  leaf  cuinbiiiL^d  with  organic  acids,  esjiecially 
iTiKiIic,  perhaps  also  citric.  The  pro|K>rtion  of  pot-aali  varies  greatly,  but 
|tiiay  anioimt  to  about  30  per  cent,  of  the  ash. 

Commerce— There  were  imported  into  the  United  Kingdom  m  the 
lyear  LS72,  45,54i),700  lb.  of  uiaimnuiaetiircd  tobacco,  rather  more  than 
lialf  of  which  wiia  derived  from  the  Uniteil  States  of  America.  The 
[total  value  of  the  commodity  thu.^  imported  was  £1,503,382;  and  the 
iduty  levied  upon  the  quantity  retainer!  for  home  consumption  amotuited 
[to  £tMi!34',037*  In  1870  the  consumption  of  tobacco  had  increased  to 
V7,0(H),000  lb.,  i.e,  li  lb.  per  head  of  the  population. 

In  the  United  States  550,040  acres  of  land  being  in  1875  un».1cr 
*  cultivation  with  tobacco  yielded  a  crop  of  :](J7,000,()()0  lb. 

Uses— Tobacco  has  some  reputation  in  the  removal  of  alvine  ol>- 
stinictions,  but  it  is  a  medicine  of  great  potency  and  is  very  rarely  used. 

Substitutes — Of  the  other  .species  of  Nlcothinu  cultivated  as 
Tobficco,  X.  ruHtica  L.  is  probably  the  most  extensivelj^  grown.  It  is 
easily  distinguished  by  itt^  greenish  yellow   flowers,  and  its  stalked 

i ovate  leaves.  In  spite  of  their  coai-i^er  texture^  the  leaves  dry  more 
^asily  than  those  of  X.  Tdbacani,  and  with  some  care  may  even  be 
nade  to  retain  their  green  colour.  X,  ru,stu-a  furnishes  East  Indian- 
robacco,  also  the  kimJs  known  as  Ltttnkia  and  Tarklsh  Tobacco. 

X.  jxu'slcit  Lindl.  yields  the  tobacco  of  Shiraz.  X.  fjuadrh'tifvLs 
Pui-sh,  X.'iaa(ti valets  Lindl  and  X.  repanda  Willd.  are  also  cultivated 
plants,  the  last  named,  a  plant  of  Havana,  being  used  in  the  manufac- 
ture of  a  much  valued  kind  of  cigar. 
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F(fj'(jfore  Lfiives;  V.  FeuHlett  de  DiijiUdc;  O.  Ftnijcrhiifbldtia\ 

Botanical  Origin — Dhjiialls  pnrpucca  L.,  an  elegant  and  stately 
plant,  common  throughout  the  greater  part  of  Europe,  but  preferring 
siliceous  soils  and  general!}^  absent  from  limestone  districts.  It  is  ibund 
on  the  edges  of  woods  au<l  thickets,  on  bushy  ground  and  commojis, 
\ leco m i n g  a  m oi m ta i n  plant  in  th e  w a i  m  pa r ts  o f  En r < > pe.  1 1  occ u r s  in 
th«  island  of  Madeira,  in  Portngab  Centra!  and  Southern  Spain,  Nor- 
thern Italy,  France,  Germ  any,  the  British  Isles  and  Southern  Sweden, 
Iund  in  Norway  as  far  as  G3°  N.  lat.;  it  is  however  very  unequally  dis- 
ti'ibuted,  and  is  altogether  wanting  in  the  Swiss  Alps  and  the  Jum.^ 
SA^  a  garden  plant  it  is  well  known, 
History-'The  Welsh  *' Physicians  of  Myddvai  **  njij^ear  to  have 
frequently  made  u.se  of  foxglove  for  the  preparation  of  external  medi- 
cines.^    Fuchs'  and  Tragus*  figured  the  plant;  the  former  gave  it  the 

-  Mtdihiffftn  Mfjddfai  (see  Appendix)  in 
mauy  places, 

'  Dt  Hki.  mrpiam,  ]»42.  892. 

*  Dti  Sitrpium  .  .  .  itomeHnlaiuri*,  etc. 
1552 — **  ('amftanuia  ifyhttdth  &fn  Z>*yi7a/i<f,*' 


Dr.  R.  CuniiinghAiii  found  (18H8)  Ifiyi' 
flits  purpnrfti  coiiii>IetGly  naturalized  about 
in  Car2o»  in  the  Island  of  Ihiloe  in 
E^ythem  Cbili. 
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name  of  Digitalis^  remarking  that  up  to  the  time  at  which  he  wrote, 
there  was  none  for  the  plant  in  either  Greek  or  Latin.  At  that  period 
it  was  regarded  as  a  violent  medicine.  Parkinson  recommended  it  in 
1640  in  the  "Theatrum  botanicum,"  and  it  had  a  place  in  the  London 
Pharmacopoeia  of  1650  and  in  several  subsequent  editions.  The  inves*- 
tigation  of  its  therapeutic  powere  (1776-9)  and  its  introduction  into 
modern  practice  are  chiefly  due  to  Withering,  a  well-known  English 
botanist  and  physician.* 

The  word  fox-glove  is  said  to  be  derived  from  the  Anglo-Saxon 
Fox€8-gleWf  i.e.  fox-music,  in  allusion  to  an  ancient  musical  instrument 
consisting  of  bells  hung  on  an  arched  support.'*  In  the  Scandinavian 
idioms  the  plant  bears  likewise  the  name  of  foxes  bell. 

Description — Foxglove  is  a  biennial  or  perennial,  the  leaves  of 
which  ought  to  be  taken  from  the  plant  while  in  full  flower.  The 
lower  leaves  are  ovate  with  the  lamina  running  down  into  a  long  stalk; 
those  of  the  stem  become  gradually  narrower,  passin<^  into  ovate- 
lanceolate  with  a  short  broadly-winged  stalk,  or  are  sessile.  All  have 
the  margin  crenate,  crenate-dentate,  or  sub-serrate,  are  more  or  lew 
softly  pubescent  or  nearly  glabrous  on  the  upper  side,  much  paler  and 
densely  pubescent  on  the  under,  which  is  marked  with  a  prominent 
network  of  veins.  The  principal  veins  diverge  at  a  very  acute  angle 
from  the  midrib,  which  is  thick  and  fleshy.  The  lower  leaves  are 
often  a  foot  or  more  long,  by  5  to  6  inches  broad ;  those  of  the  stem  are 
smaller. 

When  magnified,  the  tip  of  each  crenature  or  sen*ature  of  the  leaf  is 
seen  to  be  provided  with  a  small,  shining,  wai-t-like  gland.  The  bain 
of  the  lower  surface  are  simple,  and  composed  of  jointed  cells  which 
flatten  in  drying ;  those  of  the  upper  surface  are  shoi-ter. 

In  preparing  foxglove  for  medicinal  use,  it  is  the  custom  of  some 
druggists  to  remove  the  whole  of  the  petiole  and  the  thicker  part  of 
the  midrib,  retaining  only  the  thin  lamina,  which  is  dried  with  a  gentle 
heat.*  The  fresh  leaf  has  when  bruised  an  unpleasant  herbaceous  smell 
which  in  drying  becomes  agreeable  and  tea-like.  The  dried  leaf  has  a 
very  bitter  taste. 

Chemical  Composition — Since  the  beginning  of  the  present 
century,  numerous  attempts  have  been  made  to  prepare  the  active 
principle  of  foxglove,  and  the  name  Digitalin  has  l>een  successively 
bestowed  on  widely  different  substances. 

Among  the  investigators  engaged  in  these  researches,  we  may 
point  out  Walz  (1846-1858),  Kosmann  (1845-46,  1860),  Homolle 
partly  with  Qu^venne  (1845-61),  Nativelle  (1872),  and  especially 
Schmiedeberg  (1874).*  The  latter  has  prepai-ed  a  new,  well-defined, 
crystal  I  izable  principle,  Digitoxin,  from  Digitalis.  He  exhausted 
with  water  the  leaves  previously  dried  and  powdered,  and  then 
extracted  them  repeatedly    with   dilute   alcohol,    50    per   cent,;   the 

*  Withering  (William),  Account  of  the  imrticular    directions    are    given   in  th* 

Fox-fjlove,  Birmingham,  1785.  8'.  British  Pharmacopeia. 

'•'  Prior,  Popular  Sanit'H  of  British  PlautHf  ■*  For  further  particulars  on  Schmi<*J^ 

e<l.  2.  1870.  84.  berg's  very  elaborate  researches,  the  rrstkr 

'  This  iiietho<l  of  jtrepariiig  the  leaf  was  umy  consult  my  abstract  of  them  in  /**«»rm> 

directed  in  the  London  Pharmacopa-ia  of  Jouni.  v.  (187'))  741. —F, A.  F. 
J  801,   but  it  ha<l  long  been  in  use.     No 
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tincture  thus  obtaint;d  was  tbi^ii  mixed  with  basic  acetate  of  lead  as 
long  as  it  prmiuced  a  [jroeijritate.  Tlie  latter  being  separated,  the 
^Itered  liquid  was  cuncentratod  and  the  deposit  now  formed ,  after 
|b)tiie  da3^«,  reTnoved  from  the  atpieous  liquid.  It  wan  then  washed 
with  a  dilute  solution  of  carbonafce  of  sodium,  by  wViich  a  yellow  matter 
{t:hrf/8<qfhun.^)  was  partly  removed.  The  HuVjstance  was  then  dried,  and 
yieh-led  to  chloroform  a  brownish  mass,  whieli  after  the  cldorofomi  had 
been  driven  oti*,  was  purified  by  benzin.  Tliis  lii^uid  dissolved  the 
remainder  of  the  yellow  or  orange  matter,  and  a  little  fat,  leaving  crude 
digitoxin,  w^hieh  is  to  be  jiuriiied  by  recrystallizatitm  from  warm 
alcohol,  f^O  per  cent.,  adding  a  little  charcoal  This  puritication  still 
yields  yellowish  crystals,  which  ought  to  be  washed  again  with  car- 
bonate of  sodium,  ether  or  benzin,  an<l  then  re  crystallized  froni  warm 
absolute  alcohol,  containing  a  little  chlorotbrin.  This  process,  however, 
will  only  afibrd  c**lourless  crystals  provided  it  be  so  performed  as  to 
cause  the  separation  of  digitoxin  on  account  of  the  cooling  of  the 
solution,  not  by  the  evaporation  of  the  solvent.  If  the  liquiil  is  instead 
allowed  to  evaj>oraie  it  will  soon  assume  a  darker  coloration.  In 
the  way  just  pointed  out,  perfectly  colourless  scales  or  needle- 
shaped  crystals  of  pure  digitoxin  ai*o  at  length  fonned,  the  yield 
being  not  more  considerable  than  about  one  part  from  10,000  of  dried 
leaves. 

Digitoxin  is  insoluble  in  water,  to  which  it  does  not  even  impart 
its  intensely  bitter  taste  as  displayed  in  the  alcoholic  solution.  It  is 
likewise  insoluble  in  benzin  or  bisulphide  of  carbon,  very  sparingly' 
soluble  in  ether,  more  abundantly  so  in  chloroform,  the  latter  liquid 
however  acting  but  very  slowly  on  digitoxin.  Its  best  solvent  is 
alcohol,  eitlier  cold  or  warm.  The  composition  of  digitoxin  answers  to 
the  formula,  C^'H^^Ol 

Digitoxin  warmed  with  concentrated  hydrochloric  acid  assuines  a 
yellow  or  greenish  hue,  the  same  which  is  commonly  attributed  to 
commercial  "  digitalin/'     Digitoxin  is  not  a  saecharogenous  matter;  in 

Slcoholic  solution  it  is  decomposed  by  dilute  acids,  and  then  affoi^da 
^oxireifln^  an  uncrystallizable,  yellowish  substance,  which  may  easily 
be  separated  on  account  of  its  ready  solubility  in  ether;  it  appeal's  to 
be  produced  also  if  digitoxin  is  maintained  for  some  time  in  the  slate 
uf  fusion  at  about  '2Mf  C.  Toxiresiu  proved  to  bo  a  very  powerful 
[>i3on,  acting  energetically  on  the  heart  and  muscles  of  frogs.  The 
Bry  specific  action  of  foxglove  is  due — not  exclusively- — to  digitoxin  ; 
I  is  so  highly  poisonous  that  Schmiedeberg  thinks  it  not  at  all  fit  for 
lieinai  use,  which  might  rather  be  confined  to  other  constituents  of 
E>ve,  as^  for  instance,  to  those  obtained  from  the  seeds  under  the 
names  of  digitalin  and  digitalein.  The  latter,  however,  are  of  more 
difficult  extraction  than  digitoxin. 

LThe  preparation  of  digitoxin  is  similar  to  that  of  X at i  veil es  cvysial- 
ed  *' digitalin;/'  the  former  as  well  as  paradigitogenin^  are  largely 
found  in  Nativelle's  digitalin. 

The   Di(/iftil!n  of  Kolivdh — The  researches  on  digitalis  of  this 
chemist,  for  which  the  Orfila  prize  of  GOOO  frames  was  awarded  in 
"  ive   resulted    in   the  extraction   of  a  crystallized    preparation 

^isnvative  of  tti^Uoxin  m  extracted  by  Suhmiedeberg  from  the  ftet^ik  of  foxglove. 
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possessing  active  medicinal  properties.     It  may  be  obtained  by  the 
following  process : — 

The  leaves,  previously  exhausted  by  water,  are  extracted  by  meaus 
of  alcohol,  sp.  gr.  -930.  The  tincture  is  concentmted  until  its  weight  is 
equal  to  that  of  the  leaves  used,  and  then  diluted  by  adding  thrice  its 
weight  of  water.  A  pitch-like  deposit  is  then  foraied ;  digitaUin  and 
other  substances  remaining  in  solution.  The  dejmsit  dried  on  blotting 
paper  is  boiled  with  double  its  weight  of  alcohol,  sp.  gr.  '907;  on  cooling, 
crystals  are  slowly  deposited  during  some  days.  They  should  be  washed 
with  a  little  diluted  alcohol  ('958)  and  dried:  to  purify  them,  they  should 
be  first  recrystallized  from  chloroform,  and  subsequently  from  boiling 
alcohol  sp.  gr.  828,  some  charcoal  being  used  at  the  same  time.  Digi- 
taliu  is  thus  obtained  in  colourless  needle-shaped  crystals.  It  assumes 
an  intense  emerald  green  colour  when  moistened  with  hydrochloric 
acid,  and  has  an  extremely  bitter  taste.  On  the  animal  economy,  it 
displays  all  the  peculiar  efiects  of  digitalis,  the  dose  of  a  milligramfflc 
taken  by  an  adult  person  once  or  twice  a  day  occasioning  somewhat 
alarming  symptoms,  but  smaller  doses  exhibiting  the  sedative  power  of 
the  herb. 

Another  body  occurring  in  foxglove  is  the  crystallizable  sugar 
called  Inosite,  which  was  detected  by  Marm^  in  the  leaves,  as  well  as 
in  those  of  dandelion  (p.  394).  Pectic  matters  are  also  present  in  fox- 
glove leaves. 

Uses — Foxglove  is  a  very  potent  drug,  having  the  effect  of  reducing 
the  frequency  and  force  of  the  heart's  action,  and  hence  is  given  in 
special  cases  as  a  sedative ;  it  is  also  employed  as  a  diuretic. 

Adulteration — The  dried  leaves  of  some  other  plants  have  occa- 
sionally been  supplied  for  those  of  foxglove.  Such  are  the  leave* 
of  Verbascum,  which  are  easily  recognized  by  their  thick  coat  of 
branched  stellate  hairs ;  of  Inula  Conyza  DC.  and  /.  Helen'mm  L, 
which  have  the  margin  almost  entire,  and  in  the  latter  plant  the  veins 
diverging  nejirly  at  a  right  angle  from  the  midrib;  in  both  plants  the 
under  side  of  the  leaf  is  less  strongly  reticulated  than  in  foxglove.  Bn^ 
to  avoid  all  chance  of  mistake,  it  is  desirable  that  druggists  should 
purchase  the  /ir-s//  fio^verhaj  lianty  which  cannot  be  confounded  with 
any  other,  and  strip  and  dry  the  leaves  for  them.selves. 


ACANTHACE-^. 

HERBA    ANDROGRAPHIDIS. 

Karlydt  or  Creyat, 

Botanical  Origin — Androtjraphis^ panicxdata  Nees ab  E.  (jM^'<*i" 
Burm.),  an  annual  herb,  1  to  2  feet  high,  common  throughout  India, 
growing  under  the  shade  of  trees.  It  is  found  likewise  in  Ceylon  aivl 
Java,  and  has  l)ecn  introduced  into  the  West  Indies.  In  some  district* 
of  India  it  is  cultivated. 

'  Androijtwphin  from  Aviip  and   yiu«</>iv,         filament.— Fig.   in  Beuiley  and  Triin«»» 
in  AUuii«>n  to  tho  bnwh-liko  anther  and        Mt^d.  /*iiriir#,  part  23  (I87f). 
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History — It  is  prolmVjlo  that  in  ancient  Hindu  medicine  this  plant 
yi'fiH  adiDiiiisteRHl  indiHcriniinatcly  with  chiri!ttn,  whirl),  with  several 
other  species  oi' iyplwHif,  h  ktiawu  in  India  l>y  [leariy  the  .same  veiiiaeular 
names.  Ainslie  asserts  that  it  was  a  component  of  a  famous  hitter 
linctnre  called  hy  the  Portugue.se  of  India  Lhoga  auunxi;  hut  on  cun- 
Kulting  tlje  authority  he  quotes^  we  find  that  the  bitter  enmloyeii  in 
that  merlicine  Wfis  (Jalumhn.  AndrogmphiH  is  known  in  Bengal  as 
Mahd'ilfa,  Htendly  king  of  h'dtf't\^,  from  the  Sanskrit  tikta,  "  hitter/"  a 
title  of  which  it  hiis  heen  thoujq^ht  so  far  deservinir  that  it  has  hcen 
admitted  to  a  place  in  the  Ph(fr}niH'Oj*(r!a  of  TvJlif. 

Description^ — The  straight,  knotty  branch  stems  are  obtusely 
fpiadranguhir,  alnjut  J  of  an  inch  thick  at  the  base,  of  a  dark  green 
culour  and  longitudinally  furrowed.  The  leaves  are  ojjposite,  putiulate, 
lanceolate,  entire,  the  largest  i  an  inch  or  more  wide  and  3  inches  long. 
Their  upper  surface  is  dark  green,  the  nnder  somewhat  lighter,  and  nn 
Been  nnder  a  lens  finely  granular.  The  leaves  are  very  thiiij  brittle,  and, 
like  the  stems,  entirely  glabrous. 

In  the  welbdried  specimen  before  us,  (or  which  we  are  indebted  to 
Dr.  O.  Bidie  of  Madras,  tlowers  are  wanting  and  oidy  a  few  roots  are 
present.  The  latter  are  tapering  and  simple,  emitting  ntunerons  thin 
rootlet.s,  greyish  externality,  woody  ami  whitish  within.  The  [ihint  is 
inodorous  and  hixs  a  persistent  pure  bitter  taste. 

Chemical  Composition — The  aqueons  infusion  of  the  herb  exhibits 
a  slight  acid  reaction,  and  has  an  intensely  hitter  taste,  which  appears 
due  to  an  indifferL-nt,  n(m-ba.sie  |jrincii>le,  fur  the  nsual  reagents  do  not 
indicate  the  presence  of  an  alkaloid.  Tannic  acid  on  the  other  hand 
produces  an  abundant  precijdtate,  a  compoun«l  of  itself  with  the  bitter 
principle.  The  infusion  is  btit  little  altered  by  the  salts  of  iron  ;  it 
contains  a  considerable  quantity  of  chloride  of  sodium. 

Uses — Kmjiloyed  as  a  pure  bitter  tonic  like  quassia,  gentian,  or 
chiretta,  with  the  last  of  which  it  is  sometimes  confounded. 


SESAME/E. 
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Sesavi^  0//,  Givf/eli,  GingUi  or  t/injili  Oil,  Til  or  TtrJ  Oil,  Beune  Oil ; 
F.  If  ft  lit'  (h  Sdaame;  O.  SemimoL 

Botanical  Origin — S^mimon  hullcum  DC,  an  erect,  puhcscent 
annual  herb,  2  to  4  feet  higli/-  indigenous  tu  India,  but  propagated  by 
<'ultivation  throughout  the  warmer  regions  of  the  globe,  and  nt>t  nuw 
found  anywhere  in  the  wild  state.  In  VA\vu\\ii,  Sc^ujamn  is  tndy  grown 
in  some  districts  of  Turkey  and  Greece,  and  on  a  small  .scale  in  Sicily 
and  in  the  islands  of  Malta  and  (iozo.  It  does  not  succeed  well  even 
ID  tlui  South  of  France. 

History — ^Sesumtl  is  a  plant  which  we  find  on  the  autlmrity  of  the 

Mnl, 
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*  l*aoluui  lift  San  Bartolomeo,   Vvt/ftffr  fn 
tik  kant  liuiieA  (1770  JTS'JJt  traiiriliitctt  from 


■  ¥\g.   in    Bcntley   ivd^I   Tnmun'ii 
VkmU,  iiart23(1877). 
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most  ancient  documents  of  Egyptian,  Hebrew/  Sanskrit,  Greek,  and 
Roman  literature,  has  been  used  by  mankind  for  the  sake  of  ita  oily  seeds 
from  the  earliest  times.  The  Egyptian  name  Seiiisemt  already  occurring 
in  the  Papyrus  Ebers,  is  still  existing  in  the  Coptic  Semseni,  the  Arabic 
Shnsim,  and  the  modern  Sesarnum.  The  Indian  languages  have  their 
own  tenns  for  it,  the  Hindustani  Til,  from  the  Sanskrit  Tila,  being  one 
of  the  best  known.^  Tila  already  occurs  in  the  Vedic  literature.  Id 
the  days  of  Pliny  the  oil  was  an  export  from  Sind  to  Europe  by  way 
of  the  Red  Sea,  precisely  as  the  seeds  are  at  the  present  day. 

During  the  middle  ages  the  plant,  then  known  as  iSusenian  or 
SempseiXy  was  cultivated  in  Cyprus,  Egypt  and  Sicily ;  the  oil  was  an 
article  of  import  from  Alexandria  to  Venice.  Joachim  Camerarius  gave 
a  good  figure  of  the  plant  in  his  '*  Hortus  medicus  et  philosophicus" 
1588  (tab.  44-).  In  modern  times  sesam^  oil  gave  way  to  that  of  olives, 
yet  at  present  it  is  an  article  which,  if  not  so  renowned,  is  at  least  of 
far  greater  consumption. 

Production — The  plant  comes  to  perfection  within  3  or  4  months; 
its  capsule  contains  numerous  flat  seeds,  which  ai*e  about  ^  of  an  inch 
long  by  ijs  thick,  and  weigh  on  an  average  jV  ^^  ^  grain.  To  collect 
them,  the  plant  when  mature  is  cut  down,  and  stacked  in  heaps  for  a 
few  days,  after  which  it  is  exposed  to  the  sun  during  the  aay,  but 
collected  again  into  heaps  at  night.  By  this  process  the  capsules 
gradually  ripen  and  burst,  and  the  seeds  fall  out.^ 

The  plant  is  found  in  several  varieties  affording  respectively  white, 
yellowish,  reddish,  brown  or  black  seeds.  The  dark  seeds  may  be  de- 
prived of  a  part  of  their  colouring  matter  by  washing,  which  is  some- 
times done  with  a  view  to  obtain  a  paler  oil.* 

We  obtained  from  yellowish  seeds  56  per  cent,  of  oil ;  on  a  large 
scale,  the  yield  varies  with  the  variety  of  seed  employed  and  the  pro- 
cess of  pressing,  from  45  to  50  per  cent. 

Description — The  best  kinds  of  sesam^  oil  have  a  mild  agreeable 
taste,  a  light  yellowish  colour,  and  scarcely  any  odour ;  but  in  these 
respects  the  oil  is  liable  to  vary  with  the  circumstances  already  men- 
tioned. The  white  seeds  produced  in  Sind  are  reputed  to  yield  the 
finest  oil. 

We  j)repared  some  oil  by  means  of  ether,  and  found  it  to  have  i 
sp.  gr.  of  0-919  at  23''  C;  it  solidified  at  5°  C,  becoming  rather  turbid 
at  some  degrees  above  this  tempemture.  Yet  sesamd  oil  is  more  flaW 
at  ordinary  temperatures  than  ground-nut  oil,  and  is  less  prone  to 
change  by  the  influence  of  the  air.  It  is  in  fact,  when  of  fine  quality, 
one  of  the  less  alterable  oils. 

Chemical  Composition — The  oil  is  a  mixture  of  olein,  stearin  in<l 

^  Isaiah  xxviii.  27.  i.  (1807)  95.  and  ii.  224. 

-  The  word  Ointjtli  (or  (ifnjrJhn),  which  *  This  curious  process  is  described  ia  ^ 

Koxlmrgh  remarks  was  (as  it  is  now)   in  Hrportsof  JurUs,  Madras  Kxkibi!Um^\^ 

coimnon  use  among  Europeans, derives  from  p.  31.-  That  the  colouring  matter  of  th* 

the   Arabic   chufrhulihij    denoting    sesame  seeds  is  actually  scduble  in  water  ii  f^ 

seed  in  its  husks  before  being  reaped  (Dr.  firmed  by  Lepiuoof  Pondichcrry  as  we  h»" 

nice).     The  wortl  Bennd  is,  wo  believe,  of  learnt  from  his  manuscript  notes  pnaeotcJ 

West  African  origin,  and  has  no  connection  to  the   Musi^e  des  Pnxluits  des  Colooi* 

with  //cw,  the  name  of  Morimja.  dc  France  at  Paris.     The  sveds  may  e^** 

'  For  further  particulars  see  Buchanan,  be  use<t  as  a  dyo. 
Journfifjrum  Madran  throwjh  Mi/nore,  etc. 
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other  cumpouiK^s  c>l'  glycerin  with  a^lds  uf  the  fatty  series.  We  pre- 
|>ai'ed  with  it  in  the  usual  way  a  lead  plaster,  and  treated  the  latter 
with  ether  m  order  to  remove  the  oleate  of  lead.  The  solution  was 
then  decomposed  hy  sulphuretted  h^'drogen,  evajjorated  and  exposed  to 
liVponitrie  vapours.  By  this  process  Ave  ohtiuned  72'^  per  cent,  of 
Khiulic  AvUL     The  specimen  of  sesame  oil  prepared  hy  ourselves  con- 

|8equeiitly  contained  7G1»  |>er  cent,  of  olein,  iuitsmucli  its  it  must  be 
supposed  to  be  present  in  the  form  of  triolein.  In  commercial  oils  the 
amount  of  olein  i.s  certaiidy  not  constant. 

As  to  tlie  solid  part  of  the  oil,  we  succeeded  in  removing  fatty  acids, 
freely  melting,  after  repeated  crystallizations,  at  U7^  C,  which  may  con- 
sist of  stearic  acid  mixed  with  one  or  more  of  the  allied  homologous 
acids,  as  palmitic  and  mjansti*".  By  precipitating  with  acet-ate  of 
magnesium,  as  proposed  by  Heintz,  we  finally  isolated  acids  melting  at 
52'5  to  b*6\  G2  to  (J3",  and  (JIJ  2°  C,  whicli  correspond  to  myristic, 
palmitic  and  stearic  acids, 

Tl»e  small  )irop(jrtiiin  of  solid  matU^r  which  separates  from  the  oil  on 
congelation  can  nut  lie  lemoved  liy  pressure,  ft^r  even  at  mau}^  degrees 
below  the  freezing  jioint  it  remains  as  a  soft  magma.  In  this  respect 
spsamt5  oil  differs  from  tliat  of  olive. 

H     Sesame  oil  contains  an  extremely  small  quantity  of  a  substance, 

perhaps  resinoid,  wdiieh  hi\s  not  yet  been  isolated.  It  may  be  obtained 
in  solution  by  repeatedly  shaking  5  volumes  of  the  oil  with  one  of 

glacial  acetic  acid.  If  a  cold  mixture  of  equal  weiglits  of  snlphuric 
and  nitric  acids  is  ailded  in  like  volume,  the  acetic  solution  acquires  a 
greenish  yellow  hue.  The  same  experiment  being  made  with  spirit  of 
wdne  substituted  for  acetic  acid,  the  mixture  assumes  a  blue  colour, 
ijuickly  changing  to  greenish  3'ellow.    The  oil  itself  being  gently  shaken 

Pith  sulphuric  and  nitric  acids,  t4dce8  a  tine  green  hue,  as  shown  in 
J52  by  Behreus,  who  at  the  same  tini«?  pointed  out  tliat  no  other  oil 
exhibits  this  reaction.  It  takes  ydacc  even  with  the  bleached  and  per- 
fectly colourless  oil  Sesame  oil  added  to  other  oils,  if  to  a  larger 
extent  than  10  per  cent,  n^ay  be  recognised  by  this  test.  The  reaction 
ought  to  be  observed  with  small  quatitities,  say  1  gramme  of  the  oil  and 
1  gramme  of  the  acid  mixture,  previously  cooled. 

Commerce — The  commercial  iuqK>rtance  of  Sesame  may  beat  once 
^ustnited  by  the  fact  that  France  imported  in  187(1,  S3  millions;  in 
^p7t,  57 -J  millions;  and  1872,  50  millions  of  kilognimnies  (984,093 
Krt)  of  the  seed./ 

y    The  quantity  shipped  fr<im  British  India  in  the  year  1871-72  was 
nt>5,854  cwt,  of  wiiich  France  took  no  less  than  41K'),4'14'  g\v\J     The 
iport^  of  the  seed  iuto  the  United  Kingdom  in  187*1  were  t*rtlie  value 
'only  about  £13,000. 

Sesame  is  extensively  produced  in  Corea  and  in  the  Chinese  island  of 
>rmosa,  which  in  18(50  exported  the  excejitionally  large  quantity  of 
5,000  peculs^  (1  pecul  —  133  IK).  Zanzibar  and  Mozaml)ique  also  fur- 
ih  con  side  rah  lu  quantities  of  sesame,  whilst  on  the  West  Coast  of 


Dorumatts  Sfaftsthjue*  r^uttM  fmr  PAd* 
n$Atnitiofi  (//••  iJouancn  nur  It  cutmnetxt  tie 

f  Si^UmefU  fif  tht  VnvU  and  Navhjtttitm 


of   Ili'UUti    /utliii    wUh   Foi'thjn   Cpvnfries^ 
Calcutta,  1872,  H2. 

^  I{e/>ortK  t'n  Trffrff  ot  tfir  Ti^ntii  Povt^  in 
ChlHH/uT  1870,  Shanghai,  1871.  81. 
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Africa  the  stiiple  oil-seed  is  Ground-nut  {Arachis  hyitogwa  L.  p.  1H6}. 
The  chief  place  for  the  manufacture  of  sesamd  oil  is  Marseilles. 

Uses — Good  sesame  oil  might  be  employed  without  disadvant&ge 
for  all  the  purposes  for  which  olive  oil  is  used.^  As  its  congealing 
})oint  is  some  degrees  below  that  of  olive  oil,  it  is  even  more  fitted  for 
cool  climates.  Sesam^  seeds  are  largely  consumed  as  food  both  in  Iiidii 
and  Tropical  Africa.  The  foliage  of  the  plant  abounds  in  mucilage,  and 
in  the  United  States  is  sometimes  used  in  the  form  of  poultice. 


LABIATiE. 

FLORES     LAVANDUL/E. 

Lavender  Flowers;  F.  Fleurs  de  Lavande;  G.  LavenddUumeih 

Botanical  Origin — Lavandula  vera  DC,  a  shinibby  plant  growing 
in  the  wild  state  from  1  to  2  feet  high,  but  attaining  3  feet  or  more 
under  cultivation.  It  is  indigenous  to  the  mountainous  regions  of  the 
countries  bordering  the  western  half  of  the  Mediterranean  basin.  Thus 
it  occurs  in  Eastern  Spain,  Southern  France  (extending  northward  to 
Lyons  and  Dauphiny),  in  Upper  Italy,  Corsica,  Calabria  and  Northera 
Africa, — on  the  outside  of  the  olive  region.^  In  cultivation  it  grows 
very  well  in  the  open  air  throughout  the  greater  part  of  Germany  awl 
as  far  north  as  Norway  and  Livonia;  the  northern  plant  would  even 
appear  to  be  more  fragrant,  according  to  Schiibeler.' 

History — There  has  been  much  learned  investigation  in  oixler  to 
identify  lavender  in  the  writings  of  the  classical  authors,  but  the  itwilt 
has  not  been  satisfactory,  and  no  allusion  has  been  found  which 
uncjuestionably  refers  either  to  L,  vera  or  to  Z.  Spicu^  whereas  L 
Staxhas  was  perfectly  familiar  to  the  ancients. 

The  earliest  mention  of  lavender  that  we  have  observed,  occurs  in 
the  writings  of  the  abbess  Hildegard,^  who  lived  near  Bingen  on  the 
Rhine  during  the  12th  century,  and  who  in  a  chapter  De  lAtVfmhlfi 
alludes  to  the  strong  odour  and  many  virtues  of  the  plant  In  a  poem 
of  the  school  of  Salerno  entitled  Flos  Medicinoi^  occur  the  following 
lines : — 

*' Salvia,  castorcum,  lavenduhf  primula  veris, 
Nasturtium,  athanas  haec  Bauant  jmralytica  membra." 

In  1387  cushions  of  satin  were  made  for  King  Charles  VI.  of  Franw* 
to  be  stutfed  with  "  lavende""^  Its  use  was  also  popular  at  an  etrlv 
period  in  the  British  isles,  for  wc  find  **Llafant**  or  "  UafanUjf*' 
mentioned  among  the  remedies  of  the  **  Physicians  of  Myddvai."'    AnJ 

'  For   j)harniaceutical    uses,    the    larger  *•  V.  de  (iingiiis-LAssaraz,  //«*/.  *''«  ^♦** 

proportion  of  oleiu  and  consequent  lesser  vamlett^  Geu6ve  et  Paris,  1826. 

tendency   to   solidify,   should    be   remeni-  *  0}}tra  Omnia,  accurante  J.  P.  Mig»^ 

*>ere<l.  Paris,  1855.  114a 

'On  Mont  Ventoux  uenr  Avignon,  the  «  8.  de  Renzi,  CdUctio  SalernUntM,  Xt- 

region  of  Larundnia  rem  is  conii)rised,  ac-  j)oli,  l  417-5ia 

cordmg  to  Martins,  between  1500  and  4500  '  Douet  d'Arcn,  Com/4eM  d^  TArytni-f^ 

feet   above   the   sea- level  — yirt».    ,Uh   Sc.  r/r*  iom  r/r /'rawrr,  ii.  (1874)  148. 

Ay^    Bot.  X.  (838)  145.  149.  '  .^feddygon    Myddjai     (•««    Ap|«w»i»» 

nJoA'i!!-^'"^L^     Ao;*r.7/r,M.     Chribtiauia  287. 
(i8/8-18iO)  200. 
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Wa!ton*s  "  Descrijjtion  of  iiii  inn/'  nl>out  the  yt  ar  IViHii  to  lUDO,  we 
iiud    tlic  walls  .stuLk    runtul   wiili    biiJUula,  wlierti  tlio  slituts  i;iiiL4t  uf 

Lavonder  wjis  well  known  to  the  botanist  of  the  10th  century. 

Description — The  tiowei-s  of  Common  Lavender  are  produced  in  a 
lax  tennlnal  spike,  supported  on  a  long  naked  istalk.  They  are  arranged 
in  0  to  10  whorls  ( verticil laaters),  the  lowest  being  generally  far  remote 
from  those  above  it  A  whori  consists  of  two  eynius,  each  liaving^  when 
fully  developed,  about  three  Huwei's,  below  which  Is  a  rhuuibuidat 
acuminate  bract,  as  well  as  seveiul  narrow  .smaller  bracts  belonging  to 
the  particular  flowers.  The  calyx  is  tubular,  contracted  towards  the 
mouth,  marked  with  13  nerves  and  5-toothed,  the  ]>osterior  tooth  much 
larger  than  the  others.  Thf  coruila  of  a  vnilL't  eolonr  i.s  tabular,  two- 
lipped,  the  upper  Up  with  two,  the  luwer  with  three  lobes.  Both  corolla 
an<l  calyx,  as  well  as  the  leaves  and  stalks,  are  clothed  with  a  deu^^e 
tomentuiu  of  stellate  hairs,  amongst  wdiich  minute  shining  oil-glauds 
can  l>e  seen  by  the  aid  of  a  lens, 

Tlie  flowers  emit  wdicn  rubbed  a  delightful  fragrance,  and  have 
a  pleasant  aromatic  taste.  The  leaves  of  the  plant  are  oblong 
Hnear,  or  lanceohite^  re  volute  at  tlie  margin  aud  very  hoary  wlien 
young. 

Feu*  pharmaceutical  use  or  as  a  perfume,  lavender  flowers  are  atri]iped 
from  the  stalks  and  dried  by  a  gentle  heat.  They  are  but  seldom 
kept  in  the  shops,  being  grown  almost  entirely  for  the  sake  of  their 
e.ssential  oiL 

Production  of  Essential  Oil — Lavender  is  cultivated  in  the 
parishes  of  Mitcham,  Carshalton  and  Beddijigton  and  a  few  adjoining 
localities,  all  in  Surrey,  to  the  extent  of  about  300  acres.  It  is  also 
grown  at  Market  l)eeping  in  Lincolnshire;  also  at  Ilitchiu  in  Hertford* 
shiie,  where  lavender  was  apparently  cultivated  as  eaily  as  the  vear 

»At  the  latter  ]>lace  there  were  in  1871  about  at)  acres  so  ero|iped. 
The  jdants  which  are  of  a  small  size,  and  grown  in  row^s  in  dry 
open  fields,  flow*er  in  July  and  August.  The  flowers  are  usually  cut 
with  the  stiilks  of  full  length,  tied  n\\  in  mats,  ami  carried  to  the 
distillery  there  to  awn  it  distillation.  This  is  performed  in  the  same 
largo  stills  that  are  used  tor  peppermint.  The  flow'ers  are  comuionly 
distilled  with  the  stalks  as  gathered,  and  either  freslr,  ur  in  a  more  or 
less  dry  state.  A  few  cultivators  distill  nnly  the  flowering  heads,  there- 
by obtaining  a  superior  ]>roducL  Still  more  rarely,  the  flowers  are 
stripped  from  the  stidks,  and  the  latter  rejected  in  tofiK^  According  to 
the  eiireful  experiments  of  Bel!,*  the  oil  made  in  this  hist  methoil  is  of 
exceedingly  fine  quality.     Tlie  produce  lie  obtained  in  1840  was  *2<).i 

(inces  per  ItJO  IK  of  tlow^i^rs,  entirely  treeiJ  from  stalks;  in  IS^T,  t'^h 
inces;  and  in  184-8,  20  ounces:  the  quantities  of  flowers  used  in  the 
spective  years  were  417.  033,  and  1)23  lb.  Oil  distilled  from  the  stalks 
one  waa  found  to  have  a  peculiar  rank  odour.     In  the  distillation  t4' 

1  Macaulny,   //iV,  of  Etvjtamf,  i.  cb,   3, 


p  Per  hi,  Proc.  American  Pftarm,  Afuto^la* 
I*  For  uiore  piirfciculara  see  tlie  luteresting 


Recount  of  Hulmt^a,  Ph'trrn.  Journ.  viiL 
(1877)  .'to I,  The  author  ilcsoribfs  aliso  tlic 
(liiieasc  wliicli  is  afleetiug  tht*  lavuiulur 
girice  about  the  year  IStJO. 

*  PhauiL  Juunt.  viii.  (1840)  27li, 
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lavenrler,  it  is  8aT3~~fliat  the  oil  which  comes  over  in  the  earlier  part  of 
the  f»peratioii  is  of  superior  Havoun 

We  liave  no  accurate  data  as  to  the  produce  of  oil  obtained  in  the 
ordinary  way,  but  it  is  universally  stilted  to  vary  exti-emely  with  the 
8eason.  Warren'  ^ives  it  as  10  to  12  lb.,  and  in  an  exceptional  case  as 
much  as  24  lU  ffon*  the  acre  of  ground  under  cultivation.  At  Hitchin* 
the  yield  would  appear  to  approximate  to  the  last-named  quantity. 
The  experiments  perf«>rmed  in  Bell's  laboratory  as  detailed  above,  show 
that  the  Howers  deprived  of  stalks  affunied  on  an  average  exactly  IV 
per  cent,  of  essential  oil. 

Oil  of  Ldi'anthdii  vein  is  distrllod  in  Piedmont,  and  in  the 
mountiiinous  partKS  of  the  South  of  France,  as  in  the  villages  about 
Mont  Ventuux:  near  Avignon,  and  in  those  some  leagues  west  of 
Montpellier  {8t  Guilhen-le-dc'sert,  Montarnaud  and  St.  Jean  de  Fos)^ — 
in  all  eases  from  the  wild  plant.  This  foreiun  oil  is  ofTei^ed  in  com- 
nierce  of  several  (fualitienS,  the  highest  of  which  commands  scarcely 
one-sixth  the  price  of  the  oil  produced  at  Mitcluini/'  The  cheaper  sorU 
at  least  are  obtained  by  distilling  the  eufhr  itl^tnL 

Chemical  Composition— The  only  constituent  of  laventler  flowei 
that  hiis  attracted  the  attention  of  eliemists  is  the  esBential  oil  (OUu 
L(ttui}itlulw)^     It  i«  u  pale  ytdlow,  mohjlo  liquid,  varying  in  sp,  gr.  froi 
0'87  to  (MJ^  (Zeller),  having  a  very  agreeable  oilour  of  the  tlo'wei's  and 
strong  aroniati<^  tjist^?.     The  oil  distilled  at  Miteham  (1H71)  wc  find 
rotate*  the  plane  of  polarization  ^"2^  to  the  leftj  in  a  column  of  .>0  nun, 

Oil  of  lavender  seems  to  he  a  mixture  in  variable  proportions 
oxygenated  oils  and  stearoptene,  the  latter  being  identical,  according 
l>unms,  with  connnon  cam]»hon  In  some  samples  it  is  said  to  exist 
the  extent  of  one-half,  and  to  be  sometimes  deposited  from  the  oil 
cold  weather;  we  have  not  however  l^een  able  to  ascertain  this  fa 
The  oil  according  to  Lallemand  (l5i>9)  appears  also  to  contain  compoiiTwf ' 
ethers. 

Commerce— D tied  lavender  flowei^  are  the  object  of  sonje  tradf* 
in  the  south  of  Eumpe,  According  to  the  official  Tuhhurn  g^eml  ^^w 
dyinmerce  de  la  France,  Lavender  and  Orange  Flowei-s  (which  are  n<»t 
separated)  were  exported  in  1H7U  to  the  extent  of  110,958  kilo 
(244,741  lb.), — chieHy  to  the  Barbary  States,  Turkey  and  America. 
ITiere  are  no  data  to  show  the  amount  of  oil  of  lavender  im]>orted  iiit*' 
England. 

Uses — Lavender   flowei's  are  not   pix^scribed   in  modern  Engli*!" 
medicine.     The  volatile  oil   lias   the  stimulant  properties  commoD 
bodies  oi'  the  same  class  and  is  irmeh  used  as  a  perfume. 

Other  Species  of  Lavender. 

1*  Lavanduia  Spiat  DC,  is  a  plant  having  a  very  close  resetubl 

to  L,  trnf,  of  which   Linnanis  considered  it  a  variety,  though  it^ 
tinctness  is  now  adtjdtted.     It  occui-s  over  much  of  the  area  of  / 
but  does  not  extend  so  far  north,  nor  is  it  fount!  in  such  elevated 


»  Pharm,  Jottnu  vi.  (I8€5)  257. 
JtmL  u  (184)01  278.     Tli«  iit,atement  is 


rhfMfr  qvnrtff**   of    oil.— Ooo  Wuj 
quart  =  282  litres. 

^  The  MitchatJi  oil  fetcfie«  ^Ki 
ptr  lb. ,  according  to  the  £4fAai>u, 
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for  beyond  the  limit  of  the  ohve.  It  is  in  fact  a  more  southern 
fand  more  susceptible  to  culd.su  that  it  caimofc  be  cultivated  in  the 
open  soil  in  Britain  except  in  sheltered  pusitions.  In  Larigueiloc  and 
Provence,  it  is  the  common  species  from  the  aea-levei  up  to  almut  2000 
feet,  where  it  is  met  by  the  more  hardy  L.  vera} 

iMvandala  Spica  m  distilled  in  the  south  of  France,  the  flowerincf 
wild  plant  in  its  entire  state  being  used.  The  essential  oil,  which  is 
termed  in  French  Ensenn^  d'Ai^pic,  h  known  to  En^lisVi  drug^^dsts  as 
Oleum  LavaHduhv  Sftlcfr,  tdrmti  Splac,  or  Oil  i>f  Spih,  It  resernbles 
true  oil  of  lavender,  but  compared  with  that  distilled  in  England  it 
has  a  niucli  less  delicate  fragrance.  Tliis  however  may  depend  iiiKin  the 
frequent  adult4?i-ation,  for  we  tind  that  Mowers  of  the  two  plants  (L. 
vera  and  i.  ^V'^''^^  grown  side  liy  side  in  an  English  garden,  are  hardly 
iistinguishable  in  fragrance.  Porta  ahx^ady  even,  in  speaking  of  the 
uil  of  lavender  flowers,  stated:'  '*  e  npica  fnttjitiottor  excipitur,  ut 
illud  quod  ex  Gallia  provenit  .  ,  .  /' — Lalleuiand  (I8jD)  isoiated 
from  oil  of  spike  a  camphor  which  he  believes  to  be  identical  with 
common  camphor. 

Oil  of  Spike  is  used  in  |)orcelain  painting  and  in  veterinary 
medicine. 

2.  Lnranduhi  Skeekttfi  L.~This  plant  was  well  known  to  the 
ancients;  Dioscorides  remarks  that  it  gives  a  name  to  the  Stcpchades^ 
the  modern  isles  of  Hieres  near  Tonlon,  where  the  |>lant  still  abounds. 
It  has  a  wdder  ran^e  than  the  two  species  of  Litvatrdtdft  already 
described,  for  it  is  found  in  the  Canaries  and  in  Portugal,  and  eastward 
throughout  the  Mediterranean  region  to  Constantinople  and  Asia 
Minor.  It  may  at  once  be  known  from  the  other  lavenders  by  its 
flower-spike  being  on  a  fihtrl  stalk,  and  terniinnting  in  2  or  3  con- 
spicuous purple  bracts. 

The  flowers,  called  Flore^^  StavhitfhfH  or  Skpelas  anddiut,^  were 
formerly  kept  in  the  sho]»s,  and  had  a  place  in  the  Loudon  Pharma- 
copcieia  down  to  174(1  We  are  not  aware  that  they  are,  ur  ever  were 
distilled  for  essential  oil,  though  they  are  stilted  to  Vie  tbe  source  nf 
True  fyd  ofSjnkt.* 

HERBA  MENTHA  VIRIDIS. 

fSi)earmi)d. 

Botanical  Origin — Mentha  inridtsh.  is  a  fragrant  perennial  j^lant, 
chiefly  known  in  Europe,  Asia  and  North  America,  as  the  Common 
Mint  of  gardens,  and  oidy  found  ujiparently  wild  in  countries  wdiere  it 
has  h>ng  Wen  cultivated.  It  occurs  occasionally  in  Britain  under  such 
circumstances/ 


1  On  the  higli  Jantl  between  Nice  and 
Turbiii,  1  Lave  ab3erve<t  the  two  sjiecie« 
m>wing  togt'Uier,  oud  that  L,  t*t/>ni  iii  in 
Kowi<r  two  or  three  weeks  eai'lit-'r  th&u  L, 

De  iiUtUUttum*^,  Romi«%  160S.  87. 
The  incarrecttie^  of  the  tertn  -4  rahku 
>iiced  bv  Foniet.     How  it  came  to  be 
ifDpUad  we  know  not. 


'PercirA,  AVrm.  0/ J/eiA  MrtL  H  (1850) 
IlitJS.^Nordoweknow  if  A.  himtfa  Boi«8,, 
a  verj'  fmgrant  apecieH  chisely  allied  to  L, 
Spu'il  DC,  Riid  ft  native  of  Spain,  ja  diatilicd 
ill  thnt  coiuitrv. 

^lientbitiii,  Ilontthovko/thti  Bn'tinh  Ftora^ 
ISaS,  4Ki. — i'arkinsoji  (lOlO)  remarks  of 
SpfareMinl  that  it  is  " 011  ely  found  planted 
ill  garden*  with  ub*" 
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Mt'titltu  viridiH  is  regarded  by  Bentham  as  not  iuijimbably  a  vark-t; 
of  M.  Hilvesti'i^  L.,  perji^tiiated  tliroiigli  its  refidy  jiropagation  by  suckt.'W 
J,  G.  Baker  renuirks,  that  wdiile  ilKtse  two  i»luiits  are  Huttieiently  distiitc 
as  found  in  England,  yet  continental  forms  occur  which  bridgo  over  the^ 
ilittereiiees.^ 

History— Mint  is  mentioned  in  all  early  mediaeval  lists  of  planU^ 
arid  was  certainly  cultivated  in  tlic  convent  gardens  of  tlie  9tb  century 
Turner,  who  has  been  caHed  "  the  father  of  English  botany/'  states  h 
h\ii  Iferhttir^  that  the  garden  mint  of  his  time  was  also  called  '*  S^tee 
MfftiteJ'     We  tind  8]>earmint  also  described  by  Gerarde  who  terms  i 
Mentha  RoYMina  vel  Barntesniva^  or  Cmnmon  Garden  Mint,  but  In: 
statement  that  the  leaves  are  v:Mk,  soft,  and  ha  in/  does  not  well  apply 
to  tht!  plant  as  now  found  in  cidtivatloiL 

Description — Spearmint  has  a  perennial  root-stuek  wln^'h  throwfl 
out  long  runners.  Its  stern  2  to  *?  feet  high  is  erect,  when  luxuriant 
branched  lielow  with  short  ereeto-patent  branches,  firm,  quadranguUr, 
naked  or  slightly  hairy  beneath  the  nodes,  often  brightly  tinged  with 
]inr(>le.  Leaves  sessile  or  the  lower  slightly  stalked,  lanceolate  orovaU^ 
lanceolate,  rounded  or  even  ciutlate  at  the  base, diirk  grt*en  and  glabn»us 
abovr,  paler  and  prominently  veined  withgi'cen  or  porple  beneath, rather 
tluekly  glandular,  but  either  quite  naked  or  hairy  only  on  the  midril 
and  principal  veins,  the  point  nan'owed  out  and  acute,  the  teeth  sh&rp 
but  ncitlier  very  close  nor  dee(>,  the  lowest  leaves  measuring  about  I 
inch  aero^is  liy  3  or  4  inches  long.  Intlnrescence  a  panicled  arninge- 
nicnt  of  spikes,  of  Miiieh  the  main  one  is  3  or  4  inches  long  by  i  inch 
wide,  the  lowest  whorls  sometimes  I  an  inch  from  each  other  and  the 
lowest  1  (Facts  leafy,  Braeteoles  linear-subulate,  equalling  or  exceed lui: 
the  ex[>an(Ied  Bowers,  smooth  or  sliglitlj^  ciliated.  Pedicels  about  J  lint* 
long,  purplish  glandular,  but  never  hairy.  Calyx  also  often  purpHii. 
the  tube  campanubito-cylindiiesd,  J  line  long,  the  teeth  lanceolate- 
subulate,  etjualiiTtg  the  tube,  the  flower  })art  of  winch  is  naked,  but  the 
toeth  and  often  the  upper  part  ch>thed  more  or  less  densely  with  ei^ecUv 
patent  hairs.  Corolla  reddisli-i)ur|>le,  about  twice  as  long  qb  the  cailyx. 
naked  both  within  and  without.     Not  smootli* 

The  plant  varies  slightly  in  the  shajie  of  its  leaves,  elongation  rf 
spike  and  hairiness  of  eal3^x.  The  entire  plant  endts  a  most  fragrant 
odour  when  rubbed,  and  lias  a  pungent  ai'oniatic  taste. 

Production-^Sjiearinint  is  grown  in  kitchen  gardens,  and  morr 
largely  in  market  gjirdens,  A  few  acres  aie  under  cultivation  with  it 
at  Mitcham,  chiefly  for  the  sake  of  the  herb,  which  is  sold  mostly  in* 
dried  sUite. 

The  cultivation  of  ppearmiut  is  carried  on  iu  the  United  State:^  iu 
preciselv  tbi«  same  manner  as  that  of  pej>f)ermint,  but  on  a  mnch  smuHcr 
scale.  Mr  H.  G.  Hutchkiss  of  Lyons,  Wayne  County,  Slate  of  NV« 
York,  has  informed  ns  that  his  manufacture  of  the  essential  oil  amounted 
in  ItSTO  to  110-  lb.  Tbe  phint  he  employs  appears  from  the  ^peciJiKn 
with  which  he  has  favoured  us^  to  be  identical  with  the  spearmint  t^ 
English  ganlens,  and  is  not  the  Curled  Mint  {iUent/m  criiffnt)  '^ 
Germany. 

'  Seemaiiii's  Journal    of    Botany^    Aug.         ful  flescription  of  Mmiha  rvrt'tiK 
18(i5.  p.  239*    We  burrow'Mr.  Bftker'n care-  "  Part  2.  I J50S)  54. 
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Chemical  Composition — Spearminfc  yields  an  essential  oil  (Olemn 
Afentkw  viridis)  in  which  reside  the  medicinal  virtiieis  of  the  plant 
Kane,*  who  exaraioed  it,  gives  its  sp.  gi\  as  0  914,  and  its  boiling  point 
SLS  l6iT  C.  The  oil  yielded  him  a  considerate  amount  of  stearoptene. 
Gladstone*-^  found  gpeannint  oil  to  contain  a  hydrocarbon  almost 
identical  with  oil  of  turpentine  in  odour  and  other  |)hy8ical  properties, 
mixed  with  an  oxidized  oil  to  which  is  due  the  peculiar  smell  of  the 
plant.  Tlie  latter  oil  boils  at  225°  C  ;  its  sp.  gr.  is  0'951,  and  it  was 
found  to  be  isomeric  with  carvol,  C'"ff *0,  According  to  our  experi- 
ments the  oil,  distilled  from  Curled  Mint  grown  in  Germany,  deviates 
the  plane  of  polari:^ation  37*4?  to  the  left  when  examined  in  a  column  of 
100  millimetres.  We  prepared  from  it  the  crystallized  compound 
(C**ff  *0/SH'-,  and  isolated  from  it  the  liquid  C^^H'*0,  which  diffei-s  from 
carvol  (see  Fruetus  Carui,  page  306}  hy  it^  levogjaate  power,^ 

Uses — ^Spearmint  is  used  in  the  form  of  eassentlal  oil  and  distilled 
water*  precisely  in  the  same  manner  as  peppemiint  In  the  United 
States  the  oil  is  also  employed  by  confectioners  and  the  manufacturers 
of  perfumed  soap. 

Substitutes — Oil  of  spearmint  is  now  rarely  distilled  in  England, 
its  high  cost*  causing  it  to  be  nearly  misalcable.  The  cheaper  foreign 
oil  is  offered  in  price-cun'ents  as  of  two  kinds,  namely  ArnefitU7i  and 
Gey^maiL  Of  the  tii-st  we  have  already  spoken  :  the  second,  termed  in 
German  Krauserain^dl, is  the  produce  ofMentlta  aqifniica  h.viir.ycrtspa 
Bcntbam,  a  plant  cultivated  in  Northern  German3^  Its  oil  seems  to 
agree  with  the  oil  of  spearmint 


HERBA  MENTHiE  PIPERITi©, 

Pejyper^iint ;  F.  Mmtke  po-wrde ;  G.  Pfeffcnrdnze. 

Botanical  Origin — Mentha  piperita  Hudson  (non  Linn.),  an  erect 
ujsually  glabrous  perennial,  much  resembling  the  Common  Spearmint  of 
the  gardens,  but  differing  from  it  in  having  the  leaves  all  stalked,  the 
flowers  larger,  the  upper  whorls  of  tlow^ers  somewhat  crowded  together, 
and  the  lower  separate.  In  the  opinion  of  Benthani  it  is  possibly  a  mere 
variety  of  M,  hirsuta  L,,  wuth  which  it  can  be  connected  hy  numerous 

« termed iate  foinis. 
Pejipermint  rapidly  propagates  itself  by  runnel**,  and  is  now  found 
wet  places  in  several  parts  of  England,  as  well  as  rm  the  Continent 
It  is  cultivated  on  the  large  scale  in  England,  France,  Germany,  and 
Nortli  America. 

History— Menihti  piperita  was  first  observed  ia  Hertfordshire  by 
Mr.  Eales,  and  communicated  to  Ray,  who  in  the  second  edition  of  liis^ 
^w?ia/78i'4$  Slirpium  Bnlanniearmn,  1090,  noticed  it  under  the  name  of 
^mentha  8picis  brevionbus  et  habit ionlntj(,  foil i^  Menthtv  fuscw,  8a]M:nr 
^mrmdojnpet^is:  and  in  his  Histmia  PlantaruTn^  as  '^  MevUia  jMlmtnH 


n 


^  PhttotiOphical  Mntjttzine,  xiii.  (i8?i8)  444. 
'Journ  of  Chenikut  Society^   iu    (1854) 

*  Fltiokiger,  Pharnu  Journ.  vn\  (187B)  75. 


•Price  from  1824  to  I83t»»  40*.  lo  48^. 
per  U>, 
^  Tomiisiii.  (1704)284. 
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.  .  ,  Peper'-Mint'*^  Dale,  who  found  the  plant  in  the  afijoiniiig  county 
of  Essex,  states'^  that  it  is  esteemed  a  specific  in  renal  and  vesical  cal- 
culus; and  Ray,  in  the  tlnrd  edition  uf  his  Synoims,  declares  it  superior 
to  all  other  mints  as  a  remedy  for  weakness  of  the  st<jniach  and  for 
diarrhma.  Peppermint  was  admitted  to  the  London  Pharmacopoeia 
1721,  under  the  designation  of  Mentha  pipentis  Sft]}ore. 

The  cuitivatiun  of  pep]^ermint  at  Mitcham  in  Surrey  dates  from  aboiil 
1750/  at  which  period  only  a  lew  acies  of  ground  were  there  devoted  1 
medicinal  plants.  At  the  end  of  tlie  last  century,  above  100  acres  wer 
cropped  with  peppermint.  But  so  late  as  1805  there  were  no  stills 
Miteham,  and  the  herh  had  to  be  carried  to  London  for  the  extraction  < 
the  oil.  Of  late  years  the  cultivation  has  diminislied  in  extent,  by  reason'^ 
of  the  increased  value  of  land  and  the  competition  of  foi-eign  oil  of 
peppermint 

On  the  Continent  Mentha  Piperitis  was  grown  as  early  as  1771  all 
Utrecht;  Gauhius*  ap{>eara  to  have  been  the  first  to  notice  "  Oamjikoral 
EavojKiii  Menthft:  PiperifidiH,"  i.e.  Menthol  (see  page  483). 

In  Germany  peppermint  Ijccame  practically  known  in  the  latter  I 
half  of  the  last  century,  especially  through  the  recommendation  of  I 
Knigge,* 

Description — The  rootstock  of  peppennint  is  perennial,  throwing 
out  runners.  The  stem  is  erect,  3  to  4  feet  high,  when  luxuriant  sooie- 
what  Ij ranched  below  with  crccto-patent  branches,  firm,  qnadrangulftr. 
stightly  hairy,  often  tinged  with  purple.  Leaves  all  stalked,  the  stalbof 
the  lower  J  to  f  of  an  inch  long,  naked  or  nearly  so,  the  leaf  lanceoUt^i 
narxTiwed  or  rather  rounded  towards  the  ha^se^  tlie  point  narrow^ed  out  an  J 
acute,  the  lowest  2  to  ?^  inches  long  by  about  J  of  an  inch  broad,  nake^i 
and  dull  green  above,  paler  and  glamlular  all  over,  but  only  slightly  hain' 
upon  t!ie  veins  beneath;  the  teeth  sharji,  fine,  and  erecto*patent*  li\i<*^' 
escence  in  a  loose  lanceolate  or  acutely  conical  spike,  2  to  3  inches  loDgl'V 
about  J  of  an  i  ncli  broad  at  the  base,  the  lowest  whorls  separate,  ajid  usaiJIv' 
the  lowest  bracts  leaf-like.  Bi-acteoles  lanceolate  acuminate,  about 
equalling  the  expanded  fiowen^,  slightly  ciliated.  Pedicels  1  to  1 J  Ho<^ 
long,  purplish,  glandular  but  not  hairy.  Calyx  often  purplish,  the  tuli* 
about  1  line  long  and  the  teeth  |  aline,  the  tube  campanulate-cylindric*i 
purplish,  not  haiiy,  but  rlotted  over  with  prominent  glands;  tlie  teeth 
lanceolate  subulate,  furnished  with  short  erecto-patent  hairs,  CorolU 
reddish  purple  about  twice  as  long  as  the  calyx,  naked  both  within  W>*1 
without.  Nut  smooth*^  (rugose,  according  to  our  observation).  The 
odour  and  taste  are  strongly  aromatic. 

In  var.  2.  rtiJi/arts  of  Sole,  M.  pipe  Ala  j8.  Smith,  the  plant  U  wore 
hairy,  with  the  spikes  broader  and  shorter,  or  even  bluntly  capitals 

Chemical  Composition— The  constituent  for  the  sake  of  vhich 
peppermint  is  cultivated  is  the  essential  oil,  Olenm  Mtnthw  pii)frita,t 


*  I  have  examined  the  original  8pe«imen 
■tiU  preserved  ftmong  Ray'fl  plajita  in  the 
Bn'ttsh  Musctun  and  find  it  to  a^reo  per* 
fectly  with  tlie  plant  now  in  cultivation.  — 
a  H. 

-  PhftrrnacolcHjict  Supplfmenttim,  Loud, 
i;ai  117. 

^  Lvsons,^tt?iAMWo/LoTuion,l  (1800)254, 


*  Aftvermrhrum    varil  arytrmenti   if^ 
vnn^t,  Lcidw,  177  L  99. 
^  De    Mtnthtl    PipiHiitU    Vtfmmmiiit*^ 

Eriangflp,  1780. 

^  This  description  ta  borrowoi)  tram  M^ 
B.iker'8  paper  ou  the  KoglisU  Minis,  t^ 
furred  to  at  page  480,  note  \ . 
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colourless,  pale  yellow,  or  greenish  liquid,  of  sp,  gv.  varyiog  from  0"S4*  to 
0  92.  We  learn  from  information  kindly  supplied  by  Messrs.  Scliinimel 
and  Co.,  Leipzig,  t!iat  the  best  peppermint  grown  in  Germany,  carefully 
dried,  atlbnls  from  1  to  1  25  per  cent  of  oil.  li  has  a  strong  and  agree- 
able odour,  with  a  powerful  aromatic  taste,  followed  by  a  sensation  of 
cold  when  air  in  drawn  into  the  mouth.  We  Hod  that  the  Mitcham  oil 
examined  by  polarized  light  in  a  column  50  mm.  long,  deviates  from 
14*-2  to  10^7  to  the  left,  American  oil  4'''3. 

When  nil  of  peppermint  is  cooled  to  -4'"  C,  it  sometimes  deposits 
Colourless  hexagonal  crystals  o(  Feppennlnt  Cfnujflfor,  C^'^H'^^OH,  called 
also  MenthoL  We  have  never  observed  it,  nor  are  wo  aware  that 
menthol  has  been  noticed  in  America,  but  it  is  largely  afforded  by 
eastern  mints,  and  found  in  commerce  under  the  name  of  Ckinefie  or 
Ja'}xtn^8e  Oil  of  Peppermitit}  either  liquid,  and  easily  de}>osititig  the 
camphor,  or  also  forming  a  crystalline  mass  impregnated  witli  the  liquid 
oil. 
^  Pure  menthol  has  the  exquisite  odour  and  taste  of  peppermint;  it 
Hirms  hexagonal  crystals,  melting  at  42''  C,  and  boiling  at  212""  C.  By 
distilling  menthol  with  P'-O-'  it  yields  mentliene,  C"'H'^  a  levogyrate 
liquid,  boiling  at  lOS"",  the  peculiar  odour  of  which  reminds  of  pepper- 
mint^ The  Chinese  crystallized  oil  of  peppermint  has  sometimes  a 
bitterish  after-taste  and  an  odour  similar  to  that  of  spearmint,  but  by 
recrystallization  it  assumes  the  pure  Mavour. 

The  liquid  part  of  the  oil  of  peppermint  has  not  yet  been  thoroughly 
investigated;  it  appears  to  consist  chieHy  of  the  compoutui  C'"H'-0. 
Upon  the  liquid  portions  depend  the  remarkable  colorations  which 
the  oil  of  peppermint  is  capable  of  assuming.  If  oO  to  70  drops  of  the 
crude  oil  are  shaken  with  one  drop  of  nitric  acid,  sp,  gn  about  IS,  the 
mixture  changes  from  faintly  yellowish  to  brownish,  and,  after  an  liour 
or  two,  exhibits  a  bluish,  violet  or  greenish  colour;  in  reflected  light,  it 
ajqiears  i^ddish  and  not  transparent.  Tlie  colour  thus  produced  lasts  a 
fortnight.  We  have  thus  examined  the  various  samples  of  peppermint 
oil  at  our  command,  and  may  state  that  the  finest  among  them  assume 
the  most  beautiful  coloration  and  fluiuescence,  which,  however,  shows 
very  appreciable  differences.  An  inferior  oil  of  American  origin  wa.H 
not  coloured;  and  a  very  old  sample  of  an  originally  excellent  English 
oil  was  likewise  not  coloured  by  the  test  Menthol  is  not  altered  wlu^n 
similarly  treated.^  The  nitric  acid  test  ia  not  capable  of  revealing 
adulterations  of  peppermint  oil,  for  the  coloration  takes  place  with 
an  oil  to  which  a  considerable  quantity  of  oil  of  turpentine  has  been 
added. 

Remarkable  colorations  of  a  different  hue  are  also  displayed  by 
the  various  kinds  of  oil  of  peppermint  if  other  eheraieal  agents  are 
mixed  with  it  Thus  green  or  brownisli  tints  are  produced  by  means  of 
anUyth^ous  chloral;  the  oil  becomes  bluish  or  greenish  or  rose-coloured 

«^  Tbe  Chinese  oil  is  distiUed  at  Catitoiit 
i  wna  exported  from  Canto q  in  1872 
the  extent  of  800  lbs.;  it  was  valued  at 
»boat  30rf.  per  lb. — See  also  Fluukigor  in 
Phann.  jQurn.  Oct.  14,  1871.  321,  As  to 
Jup^ui  we  ore  informed  that  there  are  large 
plA»t«tioii4  of  pepportnitit ;  the  ttil  "  Haka- 
uo  Abara**  is  exported  from  Hiogo  and 


O^aka,  1>ut  froqueutly  mlia Iterated.  Mr. 
Holmes  informed  mc  (1879)  that  he  found 
the  mother  plant  coming  nearest  to  Mr.ntha 
caiUKft:ttf*Ls,  —  ¥,  A.  1"\ 

-  On  Japanese  Peppermint  Camphor  see 
"  '    ' "       Wri,  ■        -  '      ' 

Pharm.  1875.  005. 


Beckett  iind  Alder 


ght,    Yearbook  nf 
a  Phatitv,  Jcnmi.  Feb,  25,  1871.  682. 
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if  shaken  with  a  concenti-ated  solution  of  bisulphite  of  sodium.     It  U 
worthy  of  note  that  oils  of  different  origin,  which  cannot  be  distil 
guished  hy  means  of  nitric  aciJ,  exhibit  totally  different  colorations  il 
mixed  with  either  of  the  liquids  just  named,  or  with  vapour  of  bromiii€ 
This  behaviour  loay  be  of  some  use  in  the  examination  of  commereii 
soi'ts  of  peppermint  oil. 

As  to  bisulphite  of  sodium,  it  yields  a  solid  compound  with  certaii 
kinds  of  peppermint  oil,  which  we  have  not  yet  examined. 

Production  and  Commerce — In  several  parts  of  Europe,  as  well 
as  in  the  United  States,  peppernunt  is  cultivated  on  the  large  scale  as  a 
medicinal  plant. 

In  England  the  culture  is  carried  on  in  the  neighbourhood  of  Mitohan 
in  Surrey,  near  Wise  beach  in  Cambridgeshire,  Market  Deeping  in  Lir 
colnshire,  and  Hitchin  in  Hertfordshire. 

At  Mitcham  in  1850  there  were  about  500  acres  under  cultivatioosl 
in  1804"  only  about  211)  acres.^     At  Market  Deeping  there  were  in  1871  j 
al3ont  150  j^cres  cropped  with  peppermint.     The  usual  produce  in  oil  mayj 
be  reckoned  at  8  to  12  Ik  per  acre.     The  lields  of  pej>permint  at  Mitcham  j 
arc  level,  with  a  rich,  friable  soil,  well  manured  and  naturally  retentive! 
of  moisture.     The  ground  is  kept  free  from  weeds,  and  in  other  respe^ti  T 
is  carefully  tilled.     The  crop  is  cut  in  August,  and  the  herb  is  usually 
allowed  to  dry  on  the  ground  before  it  is  con.signed  to  the  stills.    These  j 
are  of  large  size,  hoMiog  1000  to  2000  gallons,  and  heated  by  ooal;| 
each  still  is  furnished  with  a  condensing  w*orm  of  the  usual  character. 
which  passes  out  into  a  small  iron  cage  secured  by  a  padlock,  in  which 
stands  the  oil  separator.     The  distillation  is  conducted  at  the  lowest  j 
possil>le  temperature.     The  water  that  comes  over  with  the  oil  i*  n<'^ 
distilled  with  another  lot  of  herb,  bnt  is  for  the  most  part  allowed  to 
run  away,  a  very  little  only  being  reserved  as  a  perquisite  of  the  work- 
men.    The  produce  is  very  variable,  and  no  facilities  exist  for  esUmat- 
iug   it  with   accuracy.^     It   is   however   stated   that   a   ton   of  dried 
]  Peppermint  yields  from  2|  to  3h  pounds  of  oil,  which  equals  0*11  tot^'l^ 
per  cent.     But  we  have  been  assured  by  a  grower  at  Mitcham  that  th^ 
yield  is  as  much  as  6  pounds  from  a  ton,  or  0'26  per  cent 

At  Mitcham  and  its  neighbourhood  two  varieties  of  peppermint  are 
at  present  recognized,  the  one  being  known  as  White  Mint,  the  other  as 
Black  Mint,  but  thi^  differences  between  the  two  are  very  slight    The 
Black  Mint  has  purple  .stems  ;  the  White  Mint,  green  stems,  and  as  we  ^ 
have  observed,  leaves  rather  more  coarsely  seiTa ted  than  those  of  the  i 
Black.     The  Black  Mint  is  more  prolific  in  easential  oil  than  the  Whit^, 
and  hence  more  generall^^  cultivated  ;  but  the  oil  of  the  latter  is  suj)erior  j 
in  delicacy  of  odour  and  commands  a  higher  price.     White  Mint  i^ I 
said  to  be  luincipally  grown  for  drying  in  bundles,  or  as  it  is  termed 
*'  huifchiiig:'^ 

Peppermint  is  grown  on  a  vastly  larger  scale  in  America,  the  ^ 
where  the  cultivation  is  carried  on  being  Sontliern  Michigan, 


>  Pharm.  Jouni.  x.  (1351)297.  340 ;  also 
Warren  in  Pharm.  Journ.  \±  (186.^)  257. 
To  these  imjiers  &ud  to  personal  iiifitiirius 
we  artt  indebttMl  f<>r  tnosfcof  the  particiilurs 
rvlat'mg  tt»  peppermint  culture  at  Mitcham. 
-  Only  tte   larger  grow  era  have  stiUw. 


These  they^  let  to  Bmalkr  omltiYKlort  wb<* 
pay  ao  mtieh  for  distining  a  charge*  if- 
M-hatuvcr  the  etiU  oat)  be  made  to  contain*  1 
withoxit  reference  to  weight,     Hcoot  thifl 
driwl  herb  Is  preferre<l  to  the  freah.  <•  * 
larger  quantity  can  be  distilled  at  one  tko^a 


HERBA  MENTHyE  PIPERIT/K 


485 


New  York,  and  Ohio.  In  Mi€hi«j^aii  where  tlie  plant  was  JutroiluceJ  in 
1855,  there  were  io  1H58  ?ibout  2100  acres  devoted  to  its  growth,  all  with 
the  exception  of  abont  100  acres  being  in  the  euunty  of  St.  Joseph,  where 
there  are  about  100  distillerias.  The  average  produce  of  this  district 
was  estimated  in  1858  at  15,000  lb;  but  the  yield  Huctnates  enormously, 
and  in  the  exceptionally  fine  season  of  1855  it  was  reckoned  at  30,000  lb. 
We  must  suppose  that  it  ia  sometimes  much  larger,  for  we  have  been 
iiifonned  by  Mr  H.  G.  Hofcchkias,  of  Lyons,  Wayne  County,  State  of 
New  York,  one  of  the  most  well-known  dealei-s,  in  a  letter  under  date 
Oct  10, 1871,  that  the  quantity  sent  out  by  him  in  the  previous  year 
reached  the  enormous  amount  of  57,365  lb.  It  is  further  stated  by  the 
official  statistics  of  Hamburg  for  the  year  1876  that  this  port  received 
25,840  IK  of  peppermint  oil  from  the  United  States  and  14^890  lb.  from 
Great  Britain. 

From  the  stiitistics  quoted  by  Stearns^  it  would  appear  that  the 
produce  of  oil  per  acre  is  somewhat  higher  in  America  than  in  England, 
but  from  various  causes  information  on  this  head  cannot  be  very 
reliable. 

Peppermint  is  cultivated  at  Sens  in  the  department  of  the  Yonnein 

France  -  and   in  Gennany  in  the  environs  of  Lei|>7ig,  where  the  little 

town  of  Oolleda  provinces  annually  as  much  as  40,000  cwU.  of  the  herb. 

The   annual  croj)  of  the  world  is  supposed  to  yield  00,000  lb.  of 

peppermint  oiL^ 

PeppeiTnint  oil  varies  greatly  in  commercial  value*  that  of  Mitcham 
commanding  twice  or  three  times  aa  high  a  price  as  the  finest  American. 
Even  the  oil  of  Mitcham  is  by  no  means  unifonn  in  quality,  certain 
plots  of  gi'ound  aflbrding  a  product  of  superior  fragi-auce.  A  damp 
situation  or  badly  drained  ground  is  well  known  to  be  unfavour* 
able  to  the  quantity  and  quality  of  oil. 

The  presence  of  weeds  among  the  peppermint  is  an  important  cause 
of  deterioration  to  the  oil,  and  at  Mitcham  some  growers  give  a  gratuity 
to  their  labours  to  induce  them  to  be  careful  in  throwing  out  other 
plants  when  cutting  the  herb  for  distillation.  One  grower  of  peppermint 
Known  Uj  ns  was  compelled  to  abandon  the  cultivation,  owing  to  the 
enormous  increase  of  Afenf ha  arven^is  L,  which  could  not  be  separated, 
and  which  when  distilled  with  tlie  peppermint  ruined  the  fiavour  of  the 
Jatten  In  America  great  detriment  is  occasioned  by  the  growth  of 
Mfigeron  canadensis  L.  Newly  cleared  ground  planted  with  peppermint 
is  liable  to  the  intrusion  of  another  plant  of  the  order  Coinixiftiia', 
JEree/dites  hirraci folia  Kaf.,  which  is  also  highly  injurious  to  the  quality 
of  the  oil.* 

Uses — A  watery  or  spirituous  solution  of  oil  of  peppermint  is  a 
grateful  stimuhmt,  and  is  a  frequent  adjunct  to  other  medicines.  Oil  of 
peppermint  ia  extensively  consumed  for  flavouring  sweatmeats  and 
cordials. 


*  To  whoae  paper  On  tJif  Pfppfrmint  Plan' 
/a/iofM  of  Mknigan  in  the  Procef(iin(/»  o/tM 
Ameiic.  Pharm,  Ausoe,  for  1858,  we  owe 
the  few  particulAFB  for  which  wo  can  here 
aiJfortl  HDAce. — To  be  further  consulted,  flame 
/Vcw*fJi«<;^  1876.  82S, 

^Jovrp.  tfe  Phann.  viii,  (1868)  130.— 
^lyptrpci  from  RoEC,  La  Mtttthn  poirr^e,  9a 


ridfi(re  en  Franfr,  ffs  jrroduits^faljtificothna 
tie  PtfMtncf  H  moytm  dc  lot  rtconnaUret 
Paria,  1868,  43  puges. 

a  Todd,  Prot'eedTng€  Am.  Ph.  Am,  1876, 
828. 

'*  Maiach  Am^can  Joum*  of  Pliarm* 
March  1870.   120. 


486 


LABIATiE. 


HERBA     PULEGII. 

Pennyroyal  \*  F,  Menthe  pouliot^  Poidiot  vulgaire  ;  G.  Pd^i 

Botanical  Origin — Mejitha  Pulegmm  L.,  a  small  perennial  aromatiel 
plant,  common  throughout  the  south  of  Europe  and  extending  north- 1 
ward  to  Sweden,  Denmark.  England  and  Ireland,  eastward  to  Am] 
Minor  and  Persia,  and  southward  to  Abyssinia,  Algeria,  Madeii'a  and] 
Teneriffe.  It  has  been  introduced  into  North"  and  South  Ame 
For  medicinal  use  it  is  culti%^ated  on  a  small  scale. 

History^ — Pennyroyal  was    in    high  rcput^e  among  the   ancient 
Both  Dioscorides  and  Pliny  describe  its  numerous  virtues.    In  Northern  ^ 
Europe  it  was  also  much  esteemod,  as  may  be  inferred  from  the  frequeot 
reference  to  it  in  the  Anglo-Saxon  and  Welsh  works  on  medicine, 

Gerarde  considered  the  plant  to  be  *'  so  exceedingly  well  known  to 
all  our  English  nation  "  that  it  needed  no  description.  In  his  time 
{circii  151)0),  it  used  to  be  ctiUected  on  the  commons  round  London,  1 
whence  it  was  brought  in  plenty  to  the  London  markets.  At  the 
present  day  pennyroyal  has  fallen  into  neglect,  and  is  not  named  in  the 
British  Pharmaco|)a:*ia  of  18(i7, 

Description— The  plant  has  a  low,  decumbent,  branching  stem, 
which  in  dowering  rises  to  a  height  of  about  6  inches.  Its  kfty^\ 
scarcely  an  inch  in  length  and  often  much  less,  are  petiolate,  ov'ate* 
blunt,  crenate  at  the  margin,  dotted  wdth  oil-glands  above  and  below. 
The  rtowers  are  arranged  in  a  series  of  dense,  globose  whorls,  exteD^li^? 
for  a  considerable  distance  up  the  stem.  The  whole  plant  is  more  or  le^5 
hairy.  It  has  a  strong  fragrant  odour,  less  agreeable  to  most  peRO»s 
than  that  of  jjcppermint  or  spearmint  Its  tfiste,  well  perceived  ia  tlic 
distilled  water,  is  highly  aromatic- 
Chemical  Composition — The  most  important  constituent  of 
pennyroyal  is  the  essential  oil,  known  in  pharmacy  as  Olrmn  Puhji*^ 
to  which  is  due  the  odour  of  the  plant  It  has  bet^n  examined  by  I 
Kane,^  according  to  whom  it  has  a  sp.  gr.  of  tM*27.  Its  boiling  i«^ 
found  to  fluctuate  between  183"  and  188°  C  The  formula  assigned  to 
it  l>y  this  chemist  is  C*"H*'^0.  We  ascertained  that  it  caQtain^o" 
carvol  (see  page  481.) 

Production— Pennyroyal  is  cultivated  at  Mitcham  and  is  mostly 
sold  dried;  occasionally  the  herb  is  distilled  for  essential  oil  The  oil 
found  in  commerce  is  however  chiefly  French  or  German,  and  for  fc^ 
costly  than  that  produced  in  England. 

Uses — The  distilled  water  of  pennyroyal  is  carminative  An<i 
antispasmodic,  and  is  used  in  the  same  manner  as  peppermint  watiT. 


1  Fennffr&ffalj  in  old  hertmU  Pulo'U  rotjal 
IB  derived  from  Pnhiuni  vftjlum,  an  old 
L*ttJa  fiAme  given  frticn  the  supposed  elUcacy 
of  thtj  |>l&iit  iu  dcatroyiug  tieas  (Prior), 

'  Tile  itivtive  PenuyToyal  ts  however  a 


different  pUot,  namely  Hedemmt  g^f?^ 
oidfn  Pere*,  figurud   iu  purt  21    (ISTT)  « 
Bentley  and  liiDieti's  Mt-ii,  Plant 
>  PhiL  Matj.  Jtiii.  nS3S)  442, 
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HERBA  THYMI  VULGARIS. 

Garden  Thyme;  F,  Thym  rultjaire;  G.  ThymiankrauL 

Botanical  Ongm^-T kymuji  viihjnris  L.,  a  small,  erect,  woody  slirub 
feaching  8  to  10  inches  in  heiglit,  gregarious  on  sttirile  uncultivated 
ground  in  Portugal,  8|jain,  Southern  France  and  Italy,  and  in  the 
mountainous  parts  of  (Jreece.  On  Mont  Yentoux  nuar  Avignon,  it 
reacljes  an  elevation  above  the  sea  of  3700  ft.  (Martins),  It  is  com- 
monly cultivated  in  English  kitchens  as  a  sweet  herb,^  and  succeeds  as 
C  annual  even  in  Icelaiui 
History ^ — We  are  not  aware  that  tliyme  hatl  any  reputation  in  the 
tiquity,  nor  do  we  know  at  what  period  it  was  ^r.st  introduced  in 
northern  countries.  Garden  thyme  Wius  commonly  cultivated  in  Eng- 
land in  the  16th  century,  and  was  well  figured  and  described  by 
Gerarde.  It  is  even  said  to  have  been  formerly  grown  on  a  lai-ge 
iscale  for  medicinal  uf^e  in  the  neighbourhood  of  Deal  and  Sandwich  in 
Kent'  Camphor  of  Thyme  was  noticed  by  Neumann,  apothecary  to 
the  Court  at  Berlin  in  172.>;''  it  wm  called  Thymol,  and  carefully 
examined  in  1853  b}^  Lallemand,  and  reconmiended  instead  of  phenol 
(carbf>lic  acid)  in  18(J8  by  Bouilhon,  apothecary,  and  Paquet,  M,D. 
of  Lille. 

Description — ^The  plant  produces  thin,  woody,  branching  stems, 
bearing  sessile,  linear-lanceolate,  or  ovate-lanceolate  leaves.  These  are 
about  I  of  an  inch  long,  re  volute  at  the  nnirgin,  more  or  less  hoary, 
especially  on  the  under  side.  ;i.nd  dotted  with  shining  oil -glands.  The 
small  purple  llowers  are  borne  on  round  terminal  heads,  with  some- 
times a  few  lower  whorls.  The  entire  wild  plant  has  a  greyish  tint  by 
reason  of  a  short  white  pubescence,  yet  as  seen  in  gardens  the  plant  is 
more  luxuriant,  greener  and  far  less  tomentose.  It  is  extremely  fragrant 
when  rubbed,  and  has  a  pungent  aromatic  taste. 

Production  of  Essential  Oil — Though  cultivated  in  gardens  for 
culinary  use,  common  thyme  is  not  grown  in  England  on  a  large 
scale.  Its  essential  oil  {(ileum  Thipni),  for  which  alone  it  is  of  interest 
to  the  druggist,  is  distilled  in  the  south  of  France.  In  the  neighbour- 
hood of  Mimes,  where  w*e  have  observed  the  process,  the  entire  plant  is 
used,  and  the  distillation  is  carried  on  at  two  periods  of  the  year, 
namely  in  May  and  June  wheu  the  plant  is  in  flower,  and  again  late  in 
the  autumn.  The  oil  hiis  a  deep,  reddish- brown  colour,  but  becomes 
colourless  though  rather  less  fragrant  by  re-distillation.  The  two  sorts 
of  oil,  tenned  respectively  II idle  vovjje  de  Thym  and  Huile  blanche  d^ 
T/iyvtt  are  found  in  coTnmerce.     The  yield  is  about  1  per  cent, 

kOil  of  thyme  is  frequently  tenneil  in  English  shops  OdofOi'tganuni, 
hich  it  in  n*j  respect  resembles,  and  which  was  never,  so  far  as  we 
know,  found  in  commerce.* 


t>  In  many  of  the  references  to  th^me, 
Ud  J^h}fm^  (T/t^niUJ*  Srrpf/Uum  h,\  is  to 
be  midorstooU,  and  not  tUepreJieiitfliJOciea. 
-  EiXftU  iu  Tretnturff  oj  U^iutuf^  ti.  (ItiOti) 
Ilia 


*  For  A  note  on  True  OU  of  Oriffanvnu 
»oe  Hrtubnry,  i*hnrm.  Juurn,  x.  {1851) 
324,  oho  6cifHC6  Paptrt^  1^76,  p.  46. 
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Chemical  Composition— The  only  constituent  of  the  herb  that 
has  attracted  any  attention  is  the  above-naiii<id  es-sentijil  oil.  This 
liquid  by  fractional  distillation  is  resolved  into  two  portions :  the  first, 
more  volatile  and  boiling  below  180°  C,  is  a  loixtiire  of  two  hvdru- 
carbons,  Cymem,  (TW  (see  page  333),  and  Thyraem^  C''W\  the  latter 
boiling  at  1(>5"  C. 

The  second,  named  ThymoU  C^'Tr*0,  which  may  also  be  extracted 
from  the  crude  oil  by  means  of  caustic  lye,  has  been  described  in  oar 
article  Frnctas  Ajoivmi,  at  page  303.  Commercial  oil  of  tJiyme  is 
said  to  be  sometimes  fraudulently  deprived  of  thymol  by  that 
treatment. 

Uses^Oil  of  th3mie  is  an  efficient  external  stimulant,  and  is  some- 
times employed  as  a  liniment.  Its  chief  consumption  is  in  veterinan^ 
medicine.  Thymol  has  been  proposed  as  a  disinfectant  in  the  place  of 
earlKjIic  acid,  in  cases  in  whicli  the  odour  of  the  latter  is  objectionable, 
The  herb  is  not  used  in  modern  English  medicine,  but  is  often  employed 
on  the  Continent. 


i 


HERBA  ROSMARINI. 

Her^ba  Antkos ;  Rosemary;  Y\  Rmnann;  G.  RoimiaHn. 

Botanical  Ongin—Ros^nurmm  offijcinalia  L,,  an  evergreen  shrub, 
attamin|T  a  height  of  4  feet  or  more,  abundant  on  dry  rocky  hills  of  the 
Mediterranean  region,  from  the  Spanish  peninsula'  to  Greece  and  Asi» 
Minor.  It  generally  prefei^s  the  neighbourhood  of  the  sea,  but  occuw 
even  in  the  Sahara,  where  it  is  collected  and  conveyed  by  caravans  1^ 
Central  Africa.^     It  does  not  succeed  well  in  Germany. 

History — Rosemaiy^  is  mentioned  by  Pliny,  who  ascribes  to  it 
numerous  virtues.  It  was  also  familiar  to  the  Arab  physicians  of  Spain, 
one  of  whom,  Ibn  Bay  tar  (13th  cent.),  states  it  to  be  an  object  of  trade 
among  the  vendors  of  aromatics.*  In  the  middle  ages  rosemary  was 
doubtless  much  esteemed,  as  may  be  inferred  from  the  fact  that  it 
was  one  of  the  plants  which  Charlemagne  ordered  to  be  grown  on  the 
imperial  farms. 

It  was  probably  in  cultivation  in  Britain  prior  to  the  Noimau  Coti- 
quest,  as  it  is  recommended  fur  use  in  an  Anglo-Saxon  herbal  of  tlie 
11th  century.*  In  the  **  Physicians  of  Myddvai ''  a  curious  chapter* 
is  devoted  to  the  virtues  of  Ilosemaiy,  called  '*  Yabwynwydd,  and  Hosa 
Marina  in  Latin."  The  essential  oil  was  distilled  by  Raymundus 
LuUus^  about  a.d.  1330.  John  Phihp  de  Lignaraine,"  a  writer  of  the 
15th  centurj",  describes  Rosemary  as  the  usual  condiment  of  salted 
meats. 


*  From  Galicia  in  Spain,  stenia  of 
Roamftritiua  having  2^  tucncs  in  diameter 
were  to  be  seen  at  the  Paris  Exhibition, 
1878. 

*  DuirejTier,  Les  Touamgs  du  AVrcf,  1864. 
187. 

*  From  rt>^ and  inarinuit, — Utenilly  marme 
tifw.  Various  opinions  have  been  hold  as 
to  the  allusion  conveyed  by  the  nainu. 

'  Si^ntheinier's  translation,  i.  73. 


^Herbarium  Apufrii^Lercndofns 
Earhj  Emjhwii,  i.  (1S(>4)  185. 

**  Mfddf/gon  Mydd/ai  («oe  Ap 
261.  292.  440, 

'Manget,    liiblhthtca    ehnnittt 
Genev*e»  i.  {1702)829. 

*  Conwrvatorium  SaHttaiit  (or  ( 
cording   to  Haller,   Bi^tlioiA, 
2,37,    i>e  cofitervatioue  mmititliit^ 
1475)  cap.  81. 


HKRBA  RtJSAUlUM. 


489 


Description^ — Rostiuary  has  scssil*?,  linear,  entire,  opposite  leaves 
iiliout  an  inch  ia  length,  revolute  at  the  iiiargin  ;  thuy  are  of  coriaceous 
texture, green  and  glabrous  above,  densely  toinuntose  and  white  beneath. 
Examined  under  a  lens,  tlie  tomentum  both  of  the  leaves  and  youncr 
shooiB  is  seen  to  consist  of  white  stellate  hairs;  in  that  of  the  shoots 
which  is  less  dense,  minute  oibglands  are  discernible.  These  glands  are 
of  two  kinds,  large  and  small,  and  probably  do  not  yield  one  and  t!io 
same  oil.  The  flowers  have  a  campanuhite  2-Jipped  calyx,  and  a  pale 
blue  and  w^hite  corolhi,  the  u[iper  lip  of  which  is  emarginate  and  erect, 
the  lower  3-lobed  with  the  central  lob©  concave  and  pendulous.  The 
whole  plant  has  a  veiy  agreeable  smell  and  a  strong  aromatic  taste.  Jt 
dowers  in  the  early  spring. 

Production  of  Essential  Oil— Rosemary  is  cultivated  on  a  very 
small  scale  in  English  herb-gardens,  and  thongh  a  little  oil  has  been 
occasionally  distilled  from  it,  English  oil  of  rosemary  is  an  article  prac- 
tically^ unknow^n  in  commerce.  That  with  which  the  market  is  supplied 
is  produced  in  the  south  of  France  and  on  the  contiguous  coasts  of  Italy. 
The  plant,  which  is  plentifully  found  wild,  is  gathered  in  summer  (not 
while  in  flower)  and  distilled,  the  operator  bein^  sometimes  an  itinerant 
herbalist  who  carries  his  copper  alembic  from  place  to  place,  erecting  it 
where  herbs  arc  plentiful,  and  where  a  stream  of  water  enables  liim  to 
cool  a  condenser  of  primitive  construction. 

Oil  of  rosemary  is  also  produced  on  a  somewhat  large  scale  in  the 
island  of  Lesina,  south  of  Spulato  in  Dalmatia,  whence  it  is  exported  by 
way  of  Trieste,  even  to  France  and  Italy,  to  the  extent  of  :iOO  to  S.jO 
(juintals  annually/ 

Some  of  the  French  mannfacturei-s  of  essences  offer  oil  of  rosemary 
at  a  superior  price  as  dmw^n  from  the  Jtowen^,  by  wdiich  we  presume  is 
meant  the  Jtoverintj  topn^  for  the  separation  of  the  actual  flowers  would 
be  irapractica.ble  on  a  large  scale.  The  gTeat  bulk  of  the  oil  found  in 
commerce  is  however  that  distilled  from  tlie  entire  plant. 

Chemical  Composition — The  peculiar  odour  of  rosemary  depends 
on  the  essential  oil,  wdiich  is  the  only  constituent  of  the  plant  that  has 
aflbrded  matter  for  chemical  research. 

Lallemand  (18o9)  by  fractional  distillation,  resolved  oil  of  rosemary 
into  two  liquids,^the  one  a  mobile  hydrocarbon  boiling  at  1(>5°  G  and 
turning  the  plane  of  polarization  to  the  left;  the  other,  l>oi  ling  between 
200"  and  210""  C,  deposits  when  exposed  to  a  low  temperature  a  large 
quantity  of  camphor.  Gladstone  (18t)4)  found  the  oil  to  consist  almost 
wholly  of  a  hydrocarbon,  (J^'^H^'^,  This,  according  to  our  experiments, 
constitutes  about  J  of  the  oil  ;  it  deviates  the  plane  of  polarization  to 
the  left,  wdiereaa  a  fraction  boiling  at  200'  to  210'  C.  deviates  to  the 
right  By  warming  the  latter  wdtli  nitric  acid,  we  observed  the  odour 
of  common  camphor^  and  may  thei^fore  infer  tliat  a  compound, 
QiofiiBQ^  is  present  in  the  oil  under  examination. 

From  Mootgolfier  s  investigations  (1876)  it  would  appear  that  the 
stearoptene  or  camphor  above  alluded  to  is  a  mixture  of  a  dextrogyrate 
and  a  laevogyrate  substance* 


*  linger*  Der  Iio*matin  und  /tpine  Vfiitfit- 
ng  in  JJalmatienSitzuM^jsbarirhfe  ihr 
Wi^  Akadmtie,    Ivi.    (18G7)    587;  ab- 


8tracte<I,  wit.li  a  few  additions,  in  Pkaifn, 
Joitrtu  ix.  (tSTO)  618. 
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Uses — The  flowering  tops  and  dried  leaves  are  kept  by  the  herbalists, 
but  are  not  used  in  regiUar  medicine.  The  vohitile  nil  is  employed  as 
an  external  stiraulaot  in  liniments^  and  also  as  a  perfume,  Rosemary  is 
po|iularly  supposed  to  promote  the  growth  of  the  hair. 


PLANTAGINE^. 


SEMEN    ISPAGHUL^. 
IsjKighiU  Seeds,  Spogd  Seeds. 

Botanical  Origin — Plankigo  decuwiben^  Forsk.  (P.  Jsixujkuk 
Roxb.),^  a  plant  of  variable  aspect,  from  an  inch  to  a  foot  in  height, 
erector  decumbent,  with  linear  lanceolate  leaven  which  may  be  nearly 
glabrous,  or  covered  with  nhaggy  hairs.  The  Muwer-spikes  differ  ac- 
eording  to  the  luxuriance  of  the  plant,  being  in  some  specimeus  ^ 
cylindrical  and  IJ  inches  long,  in  others  reduced  to  a  globular  heaJ. 
The  plant  has  a  wide  range,  occun-ing  in  the  Canary  Islands,  Egyj^t 
Arabia,  Bchichistan,  Afghanistan,  and  North-western  India,  Stewart* 
says  it  is  common  in  the  Peshawar  valley  and  Trans-Indus  generally  up 
to  2000  feet  ;  also  on  the  plains  and  lower  hills  of  the  Punjab,  but  that 
he  haii  never  seen  it  cultivated  in  the  latter  region.  It  is  said  to  be 
cultivated  at  Muttan  and  Lahore,  also  in  Bengal  and  Mysore. 

History — The  seeds  which  are  found  in  all  the  baza^irs  of  India  and 
are  held  in  great  esteem,  are  genemOy  designated  by  the  Persian  word 
lHpa</hnl;  but  they  also  bear  the  Arabic  name  Bazre'qnidnd.ixndetvfhiA 
we  tind  tliem  mentioned  by  the  Persian  physician  Alhervi*  in  the  1*)^ 
century,  and  about  the  aanie  period  or  a  little  later  by  Aviccuni* 
Several  other  Oriental  writers  are  quoted  by  Ihn  Bay  tar  *  as  referring  t<^ 
a  drug  of  the  same  name,  which  may  possibly  have  included  the  »ee»fc 
of  other  species,  as  Phmtiffjo  Ff^ifllium  L.  and  P.  C[/nQps,  having  siiDi!^ 
properties,  and  known  to  have  been  used  from  an  early  period. 

J.  H.  Linck,  whom  we  mentioned  in  our  article  on  Oleum  Cajopw^^ 
(p.  278),  described  in  17U)  the  seed  under  notice,  yet  without  knowing 
its  name  ;  it  further  attracted  the  notice  of  Europeans  towards  th^  close 
of  the  last  century,*^  and  has  been  often  prescribed  as  a  demulcent  i» 
dysentery  and  diarrhtea.  It  was  admitted  to  the  Phannacojxeia  "/ 
India  of  1808. 

Description — The  seeds,  like  those  of  other  species  of  PtotiYcrjo,  an? 
of  boat-shaped  furm,  the  albumen  l>eing  deeply  furrowed  on  one  side  azi^l 
vaulted  on  the  other.  They  are  a  little  over  ^V  of  an  inch  in  leagtli 
and  nearly  half  as  broad,  and  so  light  that  100  weigh  scarcely  thw* 


'  After  the  exaroinatiou  of  numerous 
6i)ccimeiis,  we  a4lopk  the  course  taken  by 
Or.  Aitchison  {Cftlnht/itr^  of  tfif  Pfttitfji  of 
thf  Punjab  ami  Simik,  Loud.  18*59)  of  unit* 
iug  P.  hiHiffhttUi  to  P.  ({fcumberiM.  The 
union  of  fi{jLH.uea  in  this  j^roup  may  pro- 
bably bo  carried  ittiU  further. — For  a  iig. 
sec  Bontloy  and  Trimon^  Med,  Plaitis, 
part  21  (1877). 
*  /-^n/y'o/i  PlanU,  Lahore  \W^.  l7^HkIi*o 


M8.  no  to  attached  to  apeoimem  in  Htf^ 
Kew, 

^  Liher  Fnndfinuntorum  Pharmacologic 
ed*  8digmazin,  Vindobouip^  ISSO.  40. 

*  Lib.  ii.  tract  2.  c.  54L  (VaLfiiaiadilioi. 
15G4.  I  357. ) 

^  8oiith«imer's  trausL  L  H^iO)  131 

«  Fietniug,  (Utt^tl  of  Imlian  Mid,  /Mii«» 
and  Drugs,  CalcutU»  18ia  9L 
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grains.  Their  colour  is  a  light  pinkish  grey  with  an  elongated  brown 
HDot  on  the  vaulted  back,  due  to  the  embryo,  which  at  this  point  is  in 
close  contact  with  the  translucent  testa.  From  this  brown  spot  the 
thick  radicle  runs  to  the  top  of  the  seed.  The  hollow  side  of  tlie  seed 
is  also  brown  and  partially  covered  with  a  thin  white  membrane. 

The  seeds  are  highly  mucilaginous  in  the  mouth,  but  have  neither 
taste  nor  odour.  Those  of  the  allied  P.  Psfjfiiam  have  nearly  the  same 
form,  but  are  shining  and  of  a  dark  brown  hue. 

Microscopic  Structure— This  can  be  best  investigated  by  imraeni- 
ing  the  seed  in  benzol,  as  in  this  medium  the  mucilage  is  insoluble. 
When  thus  examined,  the  whole  .surface  is  seen  to  consist  of  polyhedral 
cells,  separated  by  a  very  thin  brown  layer  from  the  albumen,  which  on 
the  l>jick  of  the  seed  is  only  70  mkm.  thick  The  albumen  is  made  up 
of  thick-walled  cells,  loaded  witli  granules  of  matter'  which  awpiire  an 
uraiige  hue  on  addition  of  iodirie.  The  two  cotyledons  ailhere  in  a  direc- 
tion perpendicular  to  the  bottom  of  the  furrow  ;  their  tissue  is  composed 
of  thin- walled  smaller  cells,  containing  also  albuminous  granules  and 
drops  of  tatty  lah 

If  the  seed  is  immersed  in  water,  the  cells  composing  t!\c  epidermis 
instantly  swell  and  elongate,  and  soon  burst,  leaving  only  fragments  of 
their  walls.  When  examined  under  glycerin,  the  change  is  more  gradual, 
and  the  outer  walls  of  the  cdls  yielding  the  mucilage  display  a  series  of 
thin  layers,  which  slowly  swell  and  disajipear  by  the  action  of  water. 
The  mucilage  is  consequently  not  contained  witlun  the  cells,  but  is 

I  formed  of  the  secondary  deposits  on  their  walls,  as  in  linseed  and 
quince  pips. 
Chemical  Composition — Mucilage  is  so  abundantly  yielded  by 
these  seeds,  that  one  |tart  of  them  with  20  parts  of  water  forms  a  thick 
tasteless  jelly,  On  addition  of  a  larger  quantity  of  w^ater  and  filtering, 
V>ut  little  mucilage  passes,  the  greater  part  uf  it  adhering  to  the  seeds. 

kThe  mucilage  separated  by  straining  with  pressure  does  nut  redden 
litmus,  is  not  affected  by  iodine,  nor  precipitated  by  bonix,  alcohol  or 
ferric  chloride.  The  fat  oil  and  albuminous  matter  of  the  seed  have 
not  been  examined. 

I  Uses—A  decoction  of  the  seeds  (1  p.  to  70  p.  of  water)  isemph\yed 
in  India  as  a  cooling,  demulcent  drink.  The  seeds  powdered  and  mixed 
with  sugar,  or  made  gelatinous  with  water,  are  sometimes  given  in 
cbrouic  diarrlicea. 
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Rkiibitrb;    F,    Mkubarbe ;   O.  M!tabarhei\ 

Botanical  Origin^No  competent  observer,  as  far  as  we  know,  ha« 
ever  ascerUiined  as  an  eye-witness  the  species  of  Rheum  which  affords 
the  commercial  rhubarb.  Rheum  officinale,  from  which  it  seems,  at 
least  partly,  derived  is  the  only  species  yielding  a  rootstock  which 
lagiees  with  the  drug. 
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liJiemn  vjfiviittile  Baillon  is  a  perennial  noble  plant  resembling  tlie 
Couimon  Garden  Rhubarb,  but  of  larger  size.  It  difiers  from  the  latter 
in  several  particulars  :  the  leaves  spring  from  a  distinct  crown  rising 
E>tt]e  inches  above  tlie  surface  of  the  ground  ;  they  have  a  sul>cyliodri- 
il  petiole,  which  as  wella^-i  the  veins  of  the  under  side  of  the  lamina 
is  covered  with  a  pubescence  of  short  erect  hairs.  The  lamina,  the 
outline  of  which  is  orbicular,  cordate  at  the  base,  is  shortly  5-  to  7-lobed, 
with  the  lobes  coarsely  and  irregularly  dentate ;  it  attains  4  to  44^  feet 
in  length  and  rather  more  in  breadth.  The  first  leaves  in  spring  display 
before  expanding  the  peculiar  metallic  red  hue  of  copper. 

The  plant  was  discovered  in  South-eastern  Tibet,  where  it  is  said  to 
be  often  cultivated  for  the  sake  of  its  medicinal  root ;  but  it  is  supposed 
to  grow  in  various  parts  of  Western  and  North-western  China,  whence 
the  supplies  of  rhubarb  are  derived.  It  was  obtained  by  the  French 
uiissionaries  about  the  year  1807  for  Dabry,  French  Consul  at  Hankow, 
who  transmitted  specimens  to  Dr.  Soubeiran  of  Pai'is.  From  one  of 
these  which  flowered  at  Montmorency  in  1871,  a  botanical  description 
was  drawn  up  by  Bailton.* 

To  what  extent  the  rhubarb  of  commerce  is  derived  from  this  pknt 
is  not  known.  But  that  the  latter  may  be  a  true  source  of  the  drug  is 
supported  by  the  fact,  tliat  tliere  is  at  least  no  important  discre|iaDcy 
between  it  and  the  accounts  and  figures,  scanty  and  imperfect  thougo 
they  are,  given  by  Chinese  authors  and  the  old  Jesuit  missionari^; 
and  still  more  by  the  agi'ecment  in  structure  which  exists  between  its 
root  and  the  Asiatic  I'hubarb  of  commerce. 

We  have  engaged  in  1873  Mr.  Rufus  Usher  at  Bodicott  (see  below, 
p,  500)  to  cultivate  Rheum  officinale,  which  is  there  admii-ably  succeed- 
ing ;  but  it  must  be  granted  that  as  yet  the  root,  notwithstanding  the 
most  careful  preparation  in  drying  it,  is  far  from  displaying  the  rich 
yellow  of  the  commercial  drug.  It  is  most  obviously  marked  on  the 
other  hand  with  the  characteristic  ring  of  stellate  markings,  which  vt* 
have  constantly  observed  in  many  roots  of  Rheum  officinale  cultivateil 
by  us  at  Clapham  Common  near  Loudon,  as  well  as  at  Strassbarg  or, 
by  other  ohservciis,  at  Paris. 

Rltemti  palmuium  L.,  a  species  known  as  long  as '1750,  has  always 
been  supposed  to  3^ield  also  rhubarb,  and  this  has  again  been  ajBsert&tl 
b}^  the  Russian  Colonel  Przewnlski^  who  ol)served  in  LS72and  1873 that 
plant  in  the  Alpine  parts  of  Tangut  round  the  Lake  Kuku*nor,  in  th« 
Chinese  province  of  ICansu,  in  SO'-SS"  North  Lat. — ^ Rheum  palmatam 
has  been  frequently  cultivated  in  Russian  Asia  and  in  many  patti  of 
Europe  since  the  last  century,  but  without  producing  a  root  agreeing  i 
with  Chinese  rhubarb.  Now,  Frzewalski  states  that  from  this  8i>eci« 
the  drug  under  notice  is  largely  collected  along  the  river  Tetung-gol 
(or  Datung-ho),  a  triliutary  of  the  upper  Hoang-ho,  north wai-d  of 
the  Kuku-nor.  Specimens  of  that  root  were  largely  brought  to 
St.  Petei^burg  by  Przewal^^ki,  but  Dragendorfl'  expressly  pointa  out 
in  his  Jnhresbericht  for  1877  (p.  7H)  that  it  is  dissimilar  to  Ime 
rhubarb. 


^Attantonia,  x.  240 ;  Aimociation  Fran^ise 
pour  Cavanccnu;nt  dt  la  Srknt.f^  Comptes 
Rcndus  do  la  1"  Session,  187*2.  514-529. 
pL  X*— The  figure  which  ia  rei^nxbieed  iii 


LanesKan's  French  trfttiKlution  of  tli«^l0^ 
macogmphUi,  i'u  (Paris,  1S78)  210^  ^^^ 
good  idc*^  of  the  highly  omameaiatl  ounc^ 
ter  uf  Kbeuiu  olMciitalQ, 
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History^ — ^The  Chinese  appear  to  liave  bee  a  acquainted  with  the 

braperties  of  rhubarb  from  a  ]JcriotI  long  nnterior  to  the  Chnstian  era, 

for   the   drug  in  treated  of  in  tlie  herbal  called   Pen-khtfj,   which    is 

attributed  to  the  Eniperur  Sheo-eung,  the  father  of  Chinese  agricultiire 

and  medicine,  who  reigned  about  2700  B.C.     The  drug  is  named  tliere 

Uaatujdiang,  yellow,  excellent,  and  7\t-huamf,  the  great  3^elIow.^'     The 

Hatter  name  also  occurs  in  the  great  Geography  of  China,  where  it  m 

■rtated  that  rhubarb  was  a  tribute  of  the  province  8i-ning-fiJ,  eastward 

paf  Lake  Kuku  Nor,^    from  about  the  7tb  to  tfje  10th  centuries  of 

our  era. 

As  regards  Western  A^ia  and  Europe,  wo  find  a  root  exiled  pu 
or  p^ofj  mentioned  by  Dio.scorides  as  lirougbt  from  beyond  the  Bos- 
phorus.  The  same  drug  is  alluded  to  in  the  fourth  eentmy  by  Ammianua 
MarcollinuH/  who  states  that  it  ttxkes  its  name  from  the  river  Eha  (tlio 
modern  Volga),  on  whose  banks  it  growg,  Pliny  describes  a  root  termed 
JHuiamia,  which  wtien  pounded  yielded  a  colour  like  that  uf  wine  but 
inclioing  Ui  saffron,  and  was  brought  from  beyond  Pontuj*, 

The  drug  thus  described  is  usually  regarded  as  rhubarb,  or  at  least 
as  the  root  of  some  species  of  Rhewra,  but  whetljer  produced  in  the 
regions  of  the  Euxine  (Pontus),  or  merely  received  thence  from  remoter 
countries,  is  a  question  that  cannot  be  solved. 

hit  is  however  certain  that  the  name  liatih'  pontira  or  lift  a  pout  k  am , 
sed  by  Scribonius  Largus  ^  and  Celsiis/^  was  applied  in  allusiuii  to 
the  region  whence  the  drug  was  recei%^ed.      Lassen  has  shown  that 
^i"ading  caravans  from  Shensi  in  Northern  China  arrived  at  Bokhara  as 
■arly  as  the  year  114  B.C.     Goods  thus  transported  might  reach  Europe 
^ther  by  way  of  the  Black  Sea,  or  by  conveyance  down  the  Indus  to 
the  ancient  ]>ort  of  Barbarike.     Vincent  suggests "  that  tlie  rha  imported 
by  the  first  route  would  naturally  be  termed  r/ai-j^nifiCinn^  while  that 
brought  by  the  second  might  be  called  rlutAmrbarmn. 

tWe  are  not  prepared  to  accept  this  plausible  hypothesis.    It  receives 
lo  support  from   the  author  of  the  Peri  plus  of  the  Erythrean  Sea 
tirca  AAX  64).  whose  list  of  the  exports  of  Barbarike  ^  does  not  include 
hubarb  ;  nor  is  rhubarb  named  among  the  articles  on  which  duty  was 
levied  at  the  P^oman  custom-house  of  Alexandria  {a.d.  IT^i-lSO)." 

The  tenns  Bheum  burhtfrarn  \'el  hitrbarumjn  or  lieu  ha  rha  rum 
occur  in  the  writings  of  Alexander  Trail  i  an  us  '"about  the  midiJIe  of  the 
6  th  century,  and  in  those  of  Be  ned  ictus  Crisp  us,"  archbishop  of  Milan, 
id  Isidore*-  of  Seville,  who  both  flourished  in  the  7th  century.  Among 
ae  Arabian  writers  on  medicine,  the  younger  Mesne,  in  tlie  early  part 
Hhe  11th  century,  mentions  the  rhubarb  of  China  as  superior  to  the 

»  JfmL,  op.  cU.  ii.  ^90, 

**  Ihkl.,  op.  at.  ih  *>8t5. 

'*'  Lib.  viii.  c.  3  (Haller^B  etUtion). 

•  I  Mignct  PtUrnhi/Uf  Cur^uit,  lxxxix»  .HT-l. 

1^  Migiie.  op.  cif.,  Ixxxii.  G28.  The  exiila- 
Ufttioti  given  by  Isidore  is  thin  : — **  RtHlmr- 
bantm,  sivo  Ihiqumfkum:  illud  qtiCMl  truns 
Dantitnuin  in  solo  barlmrico ;  istiid  qiKxl 
circa  Poritum  eoUigitiii%  nominatum  e&t. 
Hru  autem  rmlh  dicitur.  JUuhnrlfarmn 
ergo,  quasi  radix  harhira,  lieupoulicHni 
quasi  radix  pontka.^^  But  Isidore  was  fond 
of  Hueh  <lenvfltir>nB. 


'  For  further  particulars  see  Fluckiger, 
.  JM.  (1876)  mi ;  also  Pror.  A mfrie. 
Aaifoc.  1870,    130,  witb  fig,  show- 
I  offioinale  grown  in  a  poor  soil. 
Eidder»  C/tinm*!  Butonk<t{  Work", 
r,  187a  2. 
[ 'FlUckiger,  f.c, 
*  Scrif4<frfii  HititaritT    Ro^matKt:  lathti  r<?- 
r*,  iL  (1743)  511  (Atnm.  Marc.  xxii.  c.  S.) 
>  *  ift   Comi)OMUione  Mttlkamentorumt    ^< 
B7- 

^  ■  /><?  Aftdkmih  lib.  v.  c.  23. 
t^  Vijiceiitf  Commerce  nml  ^ami/filton  of 
AnctmU,  il  (1807)389. 
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Barbaric  or  Turkish.^  Constantinus  Africanus  *  about  the  same  period 
speaks  of  Indian  and  Pontic  Rheum,  the  former  of  which  he  declares  to 
be  preferable.  In  1154  the  celebrated  Arabian  geographer  Edriai* 
mentions  rhubarb  as  a  product  of  China,  growing  in  the  mountiuns  of 
Buthink — probably  the  environs  of  north-eastern  Tibet  near  Lake 
Tengri  Nor  (or  Bathang  in  Western  Szechuen  ?). 

Rhubarb  in  the  12th  century  was  probably  imported  from  India,  u 
we  may  infer  from  the  tariff  of  duties  levied  at  the  port  of  Aeon  in 
Syria,  in  which  document  *  it  is  enumerated  along  with  many  Indian 
drugs.  A  similar  list  of  A.D.  1271,  relating  to  Barcelona,  mentions 
Ruibarbo^  In  a  statute  of  the  city  of  Pisa  called  the  Breve  Fundit- 
cariorum,  dating  1305,  rhubarb  (jnharbari)  is  classified  with  commo- 
dities of  the  Levant  and  India.* 

The  first  and  almost  the  only  European  who  has  visited  the  rhubarb- 
yielding  countries  of  China  is  the  famous  Venetian  traveller,  Marco 
Polo,'  who  speaking  of  the  province  of  Tangut  says — "  .  .  et  par  touted 
les  montagnes  de  ces  provinces  se  treuve  le  reobaii)e  en  grant  habond- 
ance.     Et  illec  Tachatent  les  marchans  et  le  portent  par  le  monde." 

A  sketch  of  the  history  of  rhubarb  would  be  incomplete  without 
some  reference  to  the  various  routes  by  which  the  drug  has  been 
conveyed  to  Europe  from  the  western  provinces  of  the  Cliinese  Empire, 
and  which  have  given  rise  to  the  familiar  designations  of  Ruman, 
Turkey  and  China  Rhubarb,^ 

The  first  route  is  that  over  the  ban*en  steppes  of  Central  Asia  by 
Yarkand,  Kashgar,  Turkestan,  and  the  Caspian  to  Russia;  the  seconJ 
by  the  Indus  or  the  Persian  Gulf  to  the  Red  Sea  and  Alexandria,  or  by 
Persia  to  Syria  and  Asia  Minor  ;  and  the  third  by  way  of  Canton,  the 
only  port  of  the  Chinese  Empire  which,  previous  to  the  year  1842,  held 
direct  communication  with  Europe. 

In  1653  China  first  permitted  Russia  to  trade  on  her  actual  frontiere. 
The  traflSc  in  Chinese  goods  was  thereupon  diverted  from  the  line  of 
the  Caspian  and  Black  Sea  further  north,  taking  its  way  from  Tangot 
across  the  steppes  of  the  high  Gobi,  and  through  Siberia  by  Tobolsk  to 
Moscow.  Thus  it  is  mentioned  in  1719  that  Urgaon  the  north  edge 
of  the  Gobi  desert  was  the  principal  depot  for  rhubarb.  From  the 
earliest  times,  Buchanan  merchants  appear  to  have  been  agents  on  this 
traffic,  the  producers  of  the  drug  never  concerning  themselves  about 
its  export. 

Consequent  on  the  rectification  of  frontier  in  1728,  a  line  of  custom- 
houses was  established  by  treaty  between  Russia  and  China,  whereby 
the  commerce,  previously  unrestricted,  was  limited  to  the  government 
caravans  which  passed  the  frontier  only  at  Kiachta  and  at  ZunichaitQi 
south  of  Nerchinsk.     The  latter  place  always  remained  unimportant, 

*  RaveiUceni,  Baved  barbarum,  and  Jiawd  •  Capnuuiy,  Manoriaa  de  .  ,  ,  Barxeh'^ 
Turchicum  are  the  terms  used  in  the  Latin        i.  (1779)  44. 

translations  we  have  consulted.  *  Bonaini,  Staiuii  intditi  dtUa  ctffo  ^ 

*  De  omnibus  medico  cognitu  neceaaariia,         Puta  dal  xU  al  xivsecoio,  iii,  (Firense,  IW"* 
Basil.  1539.  354.  106.  115. 

»  Translation  of  Jaubert,  i.  (Paris,  1836)  ^  Pauthier,  Le  Litre  de  Mam  Poh .  •  • 

494.  rMig4  en/ran^is  taus  §a  dkt^  en  1298/*^ 


*  Assises  de  Jerusalem  contained  in  the        liusticien  de  Pise^  i.  (1865)  165.  ii,  496. 
iiecuHl  dea  Hisioriens  des  Croisadts,  Lois,  *  For  further  particularB, 

ii.  (1843)  176.  mentioned  at  page  493,  note 


p-hile  Kiachta  and  the  opposite  Chinese  town  of  Maimatchin  became  the 
staple  depots  of  rhubarb. 

The  root  was  t^ubjectetl  to  special  control  a8  early  as  H]87-1697  by 
tlie  Rnssian  Government,  who  finally  nionupolized  the  trade  about  1704. 
Caravans  fitted  out  by  the  Crown  alone  broufjht  the  drug  to  Moscow, 
until  1762,  when  the  caravan-trade  was  for  a  while  thrown  open.  It 
%vas  not  until  this  period  that  the  export  of  rhubarb  became  consider- 
able, although  tlie  stringent  regulations,  established  in  1730,  were  still 
maintained.  The  surveillance  of  rhubarb  was  exercised  at  Kiachta  in  a 
special  court  or  ofiice  called  the  Bntke,^  under  instructions  from  the 
Russian  Minister  of  War,  by  an  ajiothecary  apyjointed  for  six  years,  the 
object  being  to  remove  from  the  rhubarb  brouglit  for  iiis])ection  all 
inferior  or  spurious  pieces^  and  to  improve  the  selected  drug  l>y  trim- 
ming, paring  and  boring.  It  was  then  carefully  dried,  and  packed  in 
chests,  which  were  sown  up  in  linen,  and  rendered  impervious  to  wet 
by  being  pitched  and  then  covered  with  hide.  The  drug  was  dis- 
patched, but  only  in  quantities  of  1 000  puds  (40,000  lb.),  once  a  year 
by  way  of  Lake  Baikal  and  Irkutsk  to  Moscow,  whence  it  was  trans- 
mitted to  St.  Petersburg,  to  be  tliere  delivei-ed  to  the  Crown  apothe- 
caries and  in  part  to  be  sold  to  druggists. 

K     We  are  indebted  for  these  accounts  chiefly  to  Calau,'  an  apothecary 

appointed  to  supervise  the  examination  of  rhubarb,  and  who  resided  a 

long  time  at  Kiachta.     An  exact  account  of  the  remarkable  policy  of 

the  Russian  Government  in  relation  to  that  drug  was  also  given  by  Von 

Schroders'  in  1S<>4. 

tSo  long  as  China  kept  all  her  ports  closed  to  foreign  cojnmerce 
xcept  Canton  in  the  extreme  south,  a  large  supply  of  fine  rhubarb 
found    its  way  to  Europe   by  way  of  Russia.     But  the    unpleasant 

■accompaniments  of  the  Russian  supervision,  which  was  exercised  with 

Ponsparing  severity,*  and  the  extreme  tediousness  of  the  land-transport, 
made  the  Chinese  very  ready  to  accept  an  easier  outlet  for  their  goods. 
Accordingly  we  find  that  the  opening  of  a  number  of  ports  in  the 
noi-th  of  China  exerted  a  very  depressing   infiuence  on  the  trade  of 

^Xiachta,  which  was  augmented   by   tlie  rebellion  that  raged  in  tlie 

^Biterior  of  China  for  some  ^^ears  from  1852, 

On  these  accounts  Russia  in  18,55  removed  certain  restrictions  on 
the  trade,  though  without  abandoning  the  Rhubarb  Office.  She  with- 
drew in  1800  the  custom-bouse  to  Irkutsk,  and  declared  Kiaclita  a  free 
port,  while  by  the  treaty  with  China  of  November  1800,  she  insisted  on 
that  country  abandoning  all  restrictions  un  trade. 

But  the  over-land  rhubarb  trade  hatl  already  been  destroyed :  tlie 
Chinese,  tempted  by  the  increased  demand  occasioned  by  the  new 
trafling-ports,  became  less  careful  in  tlie  collection  and  curing  of  the 
root,  while  the  Russians  insisted  with  the  great-est  strictness  on  the 
drug  being  of  the  accustomed  quality.  Hence  it  happened  that  from 
18G0  hardly  any  rhubarb  was  delivered    at    Kiachta,  either  for  the 


'  Fpotn   the  German   wonl  Bntrke,  the 
ttue  applied  to  {jcrsojis  appointeil  for  the 
liimtioii  iii  iiierchAiiilizt;  bruvtgiit  to  the 
^of  the  Ealtic. 

ftngor'a  Hep,  fur  Pharm,  uuU  Chnnlfj 
IW^  452-157;  P/«irt«.  Juurn.  iu(lS43)65S. 


»  Caaitatt'fl  Ja/neabenchi  for  1864.  i. 
35-42. 

*  Thua  in  1  8(jO  the  Hussians  compelled 
the  Chinese  to  burn  GOUU  lb.  of  rhubarb^ 
Oil  the  pretext  that  it  waa  tfto  nmtdl  f 
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government  use  or  to  private  traders ;  and  in  1803  the  Rhubarb  Office 
was  abolish eci 

Thus  the  so-called  llassian  or  Mitscavme  or  Craum  i?/iti7#fir6, 
familiarly  known  in  England  a.s  Ttirhnj  Rhuharh,  a  drug  which  for  its' 
uniformly  good  quality  long  enjoyed  the  highest  repntationjiaa  become 
a  tiling  of  tlie  past,  which  cuvn  only  now  be  tbund  in  museum  collections. 
It  began  to  appear  in  EngliBh  eomuieree  at  the  commencement  of  the 
last  century.  Alston/  who  lectured  on  botany  and  materia  medica  at 
Edinburgh  in  1720,  speaks  of  rhubarb  as  brought  from  Turkey  and  thej 
East  Indies, — '*  and  of  late,  likewise  from  Muscovy/* 

It  has  been  shown  (p,  494?)  that  rhubarb  was  shipped  from  Syria  in 
the  12th  century.  Vasco  da  CJaraa"  mentions  it  in  1407  among  tlie 
exports  of  Alexandria.  In  fact,  the  drug  was  carried  from  the  far  east 
to  Persia,,  whenee  it  was  brought  by  caravans  to  Aleppo,  Tripoli, 
Alexandria,  and  even  to  Smyrna.  From  these  Levant  ports  it  iTeach^^d 
Europe,  and  was  distributed  as  Tnrleif  lihuharb ;  while  that  which 
was  shipped  direct  from  China,  or  by  way  of  India,  became  known  as 
China,  Canton,  or  E^tst  Ivdlfi  Rhubarb.  The  latter  was  already  the 
more  common  sort  in  England  as  early  as  164:(K' 

As  the  rhubarb  of  the  Levant  disappeared  from  trade,  that  of  Russia 
took  not  only  its  place  but  likewise  its  name,  until  the  term  *'  Tuvkty 
Rhubarb  "  came  to  be  the  acce|>ted  designation  of  the  drug  imported 
from  Russia.  This  strange  confusion  of  terms  was  not  however  prea* 
lent  on  the  Continent,  but  was  chiefly  limited  to  British  trade. 

The  risk  and  expense  of  the  enormous  laod-transport  over  almost 
the  whole  breadth  of  Asia,  caused  rhubarb  in  ancient  times  to  be  one 
of  the  very  costly  drugs.  Thus  at  Alexandria  in  1407,  it  was  vaJud 
at  twelve  times  the  price  of  benzoin.  In  France  in  1542,*  it  was  worth 
ten  times  as  much  as  cinnamon,  or  more  than  four  times  the  price  o! 
saffron.  At  Ulm  in  150G,^  it  was  more  costly  than  opium.  A  Qemuin 
price-list  of  the  magistrate  of  Schweinfurt,  of  1014,  shows  Radioc  Bh 
Rarbari  to  be  six  times  as  dear  as  fine  myrrh,  and  more  than  twice 
the  priee  of  o[)ium.  An  official  English  list®  giving  the  price  ofdruj* 
in  1057,  fjuotes  opium  as  fe  per  lb.,  scammonj^  12.s.,  and  rliubarb  16*. 

Production  and  Commerce^-The  districts  of  the  C?hinese  Eropii* 
which  produee  rhubarb  extend  over  a  vast  area.  They  are  comprise*! 
in  the  four  northern  provinces  of  China  Proper,  known  aij  Chihli,  SnaD&i 
Shensi/  and  Honan ;  the  immense  north-western  province  of  KansiA. 
formerly  partly  included  in  Shensi,  but  now  extending  across  the  des^'rt 
(v(  Gobi  and  to  the  frontiers  of  Tibet  ^  the  province  of  T&ingdiai  in- 
habited by  Iklongols,  which  includes  the  gi'eat  salt  lake  of  Koko-nor  auti 
the  districts  of  Tangut,  Sifan,  and  Turfan;  and  lastly  the  mouDt&iost'f 
the  western  province  of  Szechuen.   The  plant  is  found  on  the  pastunge^ 


»  Leclttre4  on  the  M*if.  M*>'L  I  (1770)  5(H>. 

'^  HotAro  dn  vhu/fm  rh  Vnj^ra  tfn  f^mmu 
II or  A.  Herculniio  e  o  EtvrAo  de  C'ListeJlu  tie 
Paiva,  fid,  2.  Lisboa,  18(il.  115.— ^ For  an 
iibatract  of  the  **  Roteiro,'*  sec  FlUckJger, 
LhM^umatU  tttr  OeitchichU  dfr  Pkarm,  1876. 
13. 

^  l^i-k]ijRoii,  Thenirum  Botankuntt  1640. 


iiu  motjtn  ilft^^  etl.  2,  1847»  308-l». 

*  neicUani,    B^ltrtlfft  ttir  Ut^thkht*  ^*f\ 
Apf^yJcf^n,  Uloi,  1H25,  208. 

^  Book  of  atf  Vniaci  of  Mtjxhajbiist  u^\ 
ported,  arrordirnj  to  Schick  Excnie  in  t^^ 
paUi  hy  thr  Firnt  Buyn;  Loud.  ltio7. 

'  According  to  C*onsiil  Hughes  of  B* 
kow»  Sftn-yiiori  in  Shcnai  (north  of  Sw 
ganfu)  19  one  of  tho  principal  iwktu  (•! 
rinibnrb. 
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'the  high  plateaux,  growing  particularly  well  on  spots  that  have  been 
enriclied  by  enatinpments. 

What  little  we  know  regarding  the  production  of  rhulmrli  and  its 
preparation  for  the  market,  from  Catholic  nii.ssioiiarit*s/ is  of  a  rather 
meagre  and  unsatisfactory  character.  The  root  is  dug  u])  at  the  begin- 
ning of  autumn  when  the  vegetation  of  the  plant  is  on  the  decline,  and 
the  operation  is  probably  continued  for  a  few  months,  or  in  some 
districts  for  the  whole  winter.  It  in  cleaned,  its  cortical  part  sliceO  off*, 
and  the  root  cut  into  pieces  for  drying.  Tliis  is  performed  either  by 
the  aid  of  tire  heat,  or  hy  simple  exposure  to  sun  nnd  air,  or  the  pieces 
are  fii-st  partially  dried  on  a  hot  stone,  and  then  strung  on  a  cord  and 

^spended  until  the  desiccation  is  complete. 
According  to  F.  von  Riehthofcn'  tlie  best  rhubarb  is  collected  ex- 
clusively from  plants  giowing  wild  in  the  high  alps  of  western  Szechuen, 
especially  in  the  Bayankara  range,  between  the  sou  ices  of  the  Hoanglio 
and  the  rive  its  Ya-lung-Kiang  and  Min-Kiang.  This  variety  is  chiefly 
known  under  the  name  Shensi  rhubarb,  although  the  inhabitants  of  the 
province  of  Szochuun  pretend  the  supei  iurity  of  the  drug  of  their  own 
country.  The  important  places  for  the  commodity  are  Sining-fu  in  the 
pmvince  of  Kansu,  and  Kwan-hien  in  Szechuen.  In  the  plain  of 
I'shing-tu-fu,  according  to  Richtliofen,  rhubarb  is  cultivated  in  fields, 
but  its  product  is  stated  to  be  much  inferior  to  that  of  tlie  true  plant 
which  is  said  not  to  succeed  under  culture. 

Rhubarb  is  now  purchased  for  the  European  market  chiefly  at 
Hankow  on  the  upper  Yangtsze,  whither  it  is  lirought  from  the 
provinces  of  Shensi,  Kansu,  and  Szechuen.  From  Hankow  it  is  sent 
down  to  Shanghai,  and  there  shipped  for  Kurope.  The  exporta  from 
Hankow  are  at-ated  in  othcial  documents^  to  have  amounted  to  the 
following  numbers  of  peculs  (one  pecul  =  l^t^}^  lb.  —  (iO"470  kilo- 
iiDiuea) : 

1867  1S68  1869  1870  1871  1872 

|fi985  :U25  28mi  3:198  3370  »8r>t»  31G7 

In  1877  there  were  exported  by  way  of  Hankow  2096  peculs  from 
icnsi  and  3385  peculs  from  Szechuen. — From  all  the  Chinese  ports, 
5124  peculs  of  rhubarb  w*ere  shipped  in  187 A. 

Much  smaller  quantities  (^^^  peculs  in  1872,  !()">'>  peculs  in  1874) 
are  shipped  from  Tientsin  ]  and  there  are  occasional  ex|>ortations  iVom 
Canton,  Amoy,  Foochow,  and  Ning[>o.  The  imports  of  rhubarb  into 
the  United  Kingdom  in  LS70  amounted  to  M3^S()i\  lb.»  the  estimated 
value  of  which  was  £n2Jli)/ 

^We  have  no  infurniatitm  about  tlie  rhubarb  which  is  staterl  by 
llew*  to  grow  on  the  hills  near  Kayn  or  Ghayn  in  eastern  Persia 
(aliout  32r  N.  lat). 

Description — China  Rhubarb  as  imported  into  Europe"  consists  of 


^  (*hauveAu,  Vicar  Apostolic  of  Tibet 
|70)«  And  Biet,  a  French  mii&Bionary,  both 
Dt^d  liy  Collin  in  his  thesis  Ucm  lihu- 
bejf.  Pans,  1871.  22.  24. 
^  Pefermann's  Oeu*/r(iph.  MUtAfiiHntjf$i, 
I  <  1873)  302. 
/import M  on  Trade  at  the  Treaty  Ford* 
(  ftina  for  IS70 ;  Commerrtat  IhjmrU 
Uer    MjLJesty'a    Consuls   in   China, 


lfci72.  No.  3.  p.  57,  and  1874  (1875}  No.  5, 
^  AuHual    ^'Sfnttunf'nl   nf  thr    Trmle   owl 

Nafi<jiifion    of  iUt    Uiiitrd    Kinijtlom    for 

1870.  7<X 
^  From  the  hulna  to  the  Thjris,  Ijondou, 

1874  321. 
''  It  h  now  oft«n  trintiiied  by  wholeeale 

dnigg)fit«    to   sinml&te    the   old    Ilutiamn 

rhubarb. 
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portions  of  a  maasive  root  whicli  display  considerable  diversity  of  fomi, 
ariaing  from  the  various  operations  of  paring,  slicing  and  trimming,  tfl " 
which  they  have  been  suhjected.      Thus  some  pieces  are  cylindrical  oi 
rather  barrel-sliaped,  othei's  conical,  while  a  large  proportion  are  plane] 
CUB  vex,  and  otliers  again  are  of  no  regular  shape.     These  fomis  are  n*j 
all  found  in  the  same  package,  the  drug  being  usually  sorted  into  txfuiic 
and /r/i  rhnbadK     In  dimensions  we  find  3  to  4  inches  the  commoE 
leugthj  though  an  occasional  piece  6  inches  hmg  or  more  may  be 
with.     The  witlth  may  be  stated  at  2  to  ?i  inches.     The  outer  surface  ' 
the  root  is  somewhat  shrivelicd,  offccn  exhibiting  portions  of  a  dai*k 
that  have  not  been  pared  away.      A! any  jiieces  are  pierced  witli  a  hole 
in  which  may  be  found  the  remains  of  a  cnrd  used  to  suspend  the  rooti 
while  drying.     The  drug  is  dusted  over  with  a  bright  brownish-yellow] 
powder,  on  removal  of  which  the  outer  side  of  the  root   is  seen  taj 
l\ave  a  rusty -brown  hue,  or  viewed  with  a  lens  to  be  marked  by  th^j 
medullary  ray«,  which  appear  as  an  intiriity  of  short  broken  lines  of  I 
deep  brown,  traversing  a  white  ground.  ] 

The  character  which  most  readily  distinguishes  the  rhubarb  of  China  | 
is  that  well -developed  pieces,  broken  trans  vei*sel3%  display  these  dark 
lines  arranged  an  an  internal  ring  of  star-iike  ajx^ts.  Although  this 
cliai-acter  is  by  no  means  obvious  in  every  piece  of  Chinese  rhubarb,  it 
is  of  some  utility  from  the  fact  that  in  European  rhubarb,  such  spots 
are  generally  wholly  wanting,  or  at  most  occur  only  sparingly  and  ia  b>u 
isolated  manner. 

In  judging  of  rhubarb,  great  stress  is  laid  upon  the  appearance  of 
the  root  when  broken,  and  the  ciimunstance  of  the  fractured  surfaw 
presenting  no  symptoms  of  decay,  discoloration,  or  sponginess,^  In  p^ 
rliubiirb,  thts  interior  is  found  to  be  compact,  and  beautifully  veined  witit 
reddish-brown  and  white,  sometimes  not  unmixed  with  iron-grey.  Thtf 
root  when  chewed  t-astes  gritty,  by  reason  of  the  crystals  it  contaii»<'f 
oxalate  of  calcium  ;  but  it  is  besides  bitter,  astringent  and  nauseous 
The  odour  is  peculiar,  and  except  by  the  druggist,  is  mostly  reganW 
as  very  disagreeable. 

Microscopic  Structure. — The  tissue  of  rhubarb  ia  made  tip  of  » 

white  parenchyme,  brown  medullary  rays  and  a  few  irregularly  scatter^ 
very  large  fibro-vascular  bundles,  which  are  devoid  of  ligneous  ceila 

On  a  transvei-se  fracture  of  specimens,  which  are  not  too  much  pe«l^t 
a  mirrow  dark  cambiai  zone  may  be  distinguished.  In  that  part  of  the 
root,  only  the  metlullary  rays  display  the  usual  radial  ariiuigetnent,  wd 
in  the  interior  of  the  root  no  regular  structure  is  met  with.  There  is  n<i 
welbmarked  pith,  but  the  central  portion  of  the  tissue  shown  a  mixturt 
of  white  parenchyme  and  brown  medullary  rays  running  in  everj-  dilu- 
tion. In  full-grown  roots,  the  central  part  is  separated  from  the  camht&i 
zone  by  the  band  of  stellate  patches^  already  mentioned. 


*  l*he  quality  ami  appenrance  of  rhul)Arb 
%Tc  far  more  regarded  iii  England  than  on 
till?  Continent.  To  ensni-ts  a  tine  powder  of 
WiUiaut  hut%  the  ilrug  is  moat  carefuU y  prt*- 
tmred,  each  root  being  split  open*  and  any 
uork  or  decayed  portion  reniove^i  witli  ii 
chiftelorlilo,  while  the  operatoris  not  allovi'M 
U>  handle  tho  drug  exc3«pt  with   IcsAthf^r 


*  Thdr  formation  baa  been  iarartinln 
by  SchmitE,  l^oceedings  of  th«  **  Nahf- 

/of»thtmlt  Uesfllscknfl  tu  Hatif*'t  tbeaotW 
also  shows  that  the  drag  i«  rliwilv  njTufM 
by  the  rhizome,— An  a,b«t!  a}*' 

will  be  f on tid  in  Just's  Zfi^  kt*ww» 

brricht,  1874.  4G1. 
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As  to  the  contents  of  the  white  cells,  they  are  loaded  either  with 
lotarch  or  tufted  crystals  of  oxalate  of  calcium,  the  amount  of  the  latter 
I  being  espccinlly  liable  to  variatiuD.  Scheelc,  after  having  discovered  the 
pxalie  acid,  pointed  out  in  17H4  that  the  crystals  under  notice  consist 
[of  that  acid  in  combination  with  lime;  he  was  the  fii*st  to  point  out  the 
'true  composition  of  those  crystals  which  are  of  so  wide  a  distribution 
throughout  the  vegetable  kuigdom.  The  medullary  rays  contain  the 
.substances  peculiar  to  rhubarb,  but  none  of  them  occur  in  a  crystalline 
[Btate. 

Chemical  Composition. — The  active  constituent  of  the  i*oot  has 
long  been  supposed  to  reside  in  the  yellowish  red  contents  of  the  medut- 
,Iary  rays.  Schrader  ils  early  as  1807  prepared  a  Iihnbarh'Bitli')\io  which 
[he  attributed  the  medicinal  powers  of  the  drug.  Since  then  several  sub- 
tances  of  the  same  kind  have  been  separated  by  various  methods,  and 
escribed  uuderditfeix*nt  names:  such  are  the  lihiiharber^tofotTromms- 
ortf,  the  Rfietanin  of  Hornemann,  the  Khabarherin  of  Buchner  and 
erlierger,  the  lihttbttrb-Vdloin  or  Mhein^  and  the  Rhabarharic  Acid  (if 
Brandes. 

Schlossberger  and  Dopping  in  1844?  first  recognized  among  the  above- 
named  substances  a  definite  chemical  body  named  CkrymjJuin  or  Chryso- 

j)kanic  Acid,  C"H'  |  S[J^^^O^  which  had  been  found  in  184S  by  Roch- 

leder  and  Heldt  in  the  yellow  lichen,  Parmdia  paridimi.  It  partly 
"  rui8  the  yellow  contents  of  the  medullary  rays  of  rhubarb,  and  when 
isolated  crystallizes  in  golden  yellow  needles  or  in  j>kteR.  It  dissolves 
in  ether,  alcohol,  or  benzol ;  though  scarcely  soluble  in  water,  it  is 
neverthel€;3s  extracted  from  the  root  to  some  extent  by  that  solvent, 
probably  by  i-eason  of  some  accompanying  substance.  Alkalis  dissolve 
it,  forming  fine  dark  red  solutions.  Chrysophan,  C'*H*"0\  is  a  deriva- 
tive of  anthracene,  C^-11'",  and  closely  allied  to  alizarin,  C^*HV. 

By  precipitating  alcoholic  solutions  of  extract  of  rhubarb  with  ether, 
Schlossberger  and  Dopping  obtiiined,  together  with  chr3^sophan,  resinous 
bodies  which  they  name«l  Ajmretin,  Fh/etjvetin  and  Enflhrorefin, 

De  la  Rue  and  MUller  (1857)  extracted  from  rhubarb,  in  addition  to 
iiryaophan,  an  allied  sul^stance,  Ernodin,  wdiich  crystallizes  in  orange- 
loured  prisms,  sometimes  as  much  as  two  inches  long.      Its  constitu- 


tion waa  subsequently  found  to  agree  with  the  formula  C'*H* 


Kubly   (18G7) 
titueut8 : — 


f  CH'' 

\  (0H)= 


.0« 


has   obtained   from    rhubarb    the    following    con- 


^tit 

^1  1.  Rheo-tdnnic  Acid,  C^^H^O",  a  yellowish  powder  abundantly  pre- 
^Bent  in  rhubarb,  soluble  in  water  or  alcohol,  not  in  etlier.  Its  solutions 
^fcroduce  blackish  gi*een  precipitates  with  persalta  of  iron,  and  greyish 
^Biies  slowly  turning  blue,  with  protosalts  of  the  same. 
^"  2.  Rtieumic  Acid  (RheitmHdwre),  CJ^'^H^^'O'*,  obtained  as  a  reddish- 
brown  powder,  by  boiling  rheo-tannic  acid  with  a  dilute  mineral  acid, 
^H  fermentable  sugar  being  developed  at  the  same  time.  Rheumic  acid 
^Kchibita  nearly  the  same  reactions  as  rheo-tannic  aeidi  but  is  very 
^K>aringly  soluble  in  cold  water.  It  partly  pre-exists  in  rbubark 
^v  3.  Neutral  colon rlesn  substance,  sparingly  soluble  in  hot  water,  and 
separating  from  the  latter  in  prismatic  crijattds  of  the  formula  C"'H*'0^; 
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110  name  ha,**  yet  been  given  to  ifc.     A  '*  white  crystalline  resin  "  (ar 
a  dark  blown  crystalline  resio)  has  been  isolated  in  1878  by  Dragen- 
dorff 

4.  Phctovetln,  C^^H^^K)^,  agreeing  with  the  substance  thus  named 
ScbloH-sberger  and  Doppiug.      It  is  a  brown  powder,  soluble  in  alcohc 
or  in  acetic  acid,  but  not  in  ether,  chloroform  or  water. 

5.  Chrifsophd}},  described  above. 
According  tti  Dragendorff  (lfci78)  mttcUmiinous  matters  occur  in  the 

differeot  varieties  of  rhubarb  to  the  amount  of  from  11  ttj  17  per  centJ 
He  states  them  to  consist  of  mucilage  (properly  so  called),  araoic  acitl,  J 
niet^rabic  acid  and  pararabiu,  and  moreover  enumerat<?!i  also  /v<r/(w#[ 
among  the  constituents  of  the  drug. 

Smal!  quantities  of  albuminoid  substances,  malic  acid,  fat  and  sugar 
have  also  been  met  with  in  rhubarb.  As  to  its  mineral  constituent^, 
their  amoimt  is  exceedingly  variable.  Two  samples  of  good  Cliiu« 
Rhubarb  dried  at  100'^  C\  and  incinerated,  yielded  us  res|*ectively  W^ 
and  13*87  per  cent,  of  ash.  Another  sample,  which  we  liad  particularly 
selected  on  account  of  its  pale  tint,  afforded  no  less  tlian  4327  per  cent 
of  ash.  The  ash  consists  of  carbonates  of  calcium  and  potassium. 
English  rhubarb  from  Banbury  (portions  of  a  large  specimen)  left  aJWr 
incineratiou  10  DO  per  cent  of  ash. 

From  a  pnictical  point  of  view  the  chemical  history  of  rliut»arbi< 
far  from  satisfactory,  for  we  are  still  ignoraTit  to  what  principle  the 
drug  owes  its  therapeutic  value,  or  what  are  the  pharmaceutical  prejvar*- 
tions  in  which  the  active  matter  may  be  most  appropriately  exhibit^i 
Chrysopban  is  said  to  act  as  a  purgative,  but  less  powerfully  thw 
rhubarb  itself.  | 

Uses — Rhubarb  is  one  of  the  commonest  and  most  valii*bk 
purgatives ;  it  is  also  taken  as  a  stomachic  and  tonic. 

Substitutes — These  are  found  in  the  roots  of  the  various  specie!^  of 
Rfundti  cultivated  in  Europe.  In  uiost  countries,  the  cultivation  of 
rhubarb  for  medicinal  use  has  at  sotne  time  been  attempted.  Vet  io 
but  few  instances  lias  it  been  pe insistently  Civrried  on ;  und  though  th* 
drug  prodtu:ed  has  often  l>een  of  good  appearance,  it  has  failed  to  g*iB 
the  confidence  of  medical  men,  and  to  aet|uire  much  importance  in  th« 
drug-market.  The  European  rhubarb  most  interesting  from  our  [loini 
of  view  is 

EugUsh  Rhnbnrb — So  early  as  1585,  Andrew  Boorde,  an  English 
Carthusian  monk  and  practitioner  of  medicine,  ohtaiucd  scwb  ^^ 
rhubarb,  which  he  sent  its  "' n  (prtt  h-t'sure**  to  Sir  Thomas  Cromwdt 
Secretary  of  State  to  Henry  VllL;  but  as  he  says  they  *' vonti'  oidi^J 
hitrban/J'  we  must  be  allowed  to  hold  their  genuineness  as  doubtful^ 

In  the  following  century,  namely  about  the  year   IHOS,    Pn«p*f  I 
Alpinus  of  Padua  cultivated  as  the  True  RhuV)arb  a  plant  which  i*' 
now  kuown  as  lihetun  Rltffpi^jtflciDtt  L.,  a  native  of  Southern  Siberii 
and  the  regions  of  the  Volga.-     From  this  stock,  Sir  Matthew  lAsitT, 
physician  to  Charles  I.,  procured  seeds  when  in  Italy,  and  gave  thenil*>| 
Parkinson,^  who  raised  plants  from  them. 


*  Boordc^a  Jntrotlttrtion  nml  DurUirtf^  to- 
pnnttd  by  the  ICarly  Euglisfj  Text  Society, 
1870.  m. 


•  Prosper  Alpinua,  l)t  Ithapmiie^t 
lUt  1718, 
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Collinsou  obtained  rhubarb  plants  from  seeds  procured  in  Tartary, 
and  sent  to  him  in  1742  by  Professor  Siegesbeck  of  St.  Petersburg.* 

About  1777  Hayward,  an  apothecary  of  Banbury  in  Oxfordshire, 
commenced  the  cultivation  of  rhubarb  with  plants  of  ^t.  Rhajyoiiticuni, 
raised  from  seeds  sent  from  Russia  in  1762.  The  drug  he  produced 
was  80  good  that  the  Society  of  Arts  awarded  him  in  1789  a  silver 
medal,  and  in  1794  a  gold  medal.*  The  Society  also  awarded  medals 
about  the  same  time  (1789-1793)  to  growers  of  rhubarb  in  Somerset- 
shire, Yorkshire,  and  Middlesex,  some  of  whom,  it  appears,  cultivated 
Rh.  palmatum.  On  the  death  of  Hayward  in  1811,  his  rhubarb 
plants  came  into  the  possession  of  Mr.  P.  Usher,  by  whose  descendants, 
Mr.  R  Usher  and  sons,  they  are  still  cultivated  at  Bodicott,  a  village 
near  Banbury. 

The  authors  of  this  book  had  the  pleasure  of  inspecting  the  rhubarb 
fields  of  Messrs.  Usher  on  Sept.  4,  1872,  and  of  seeing  the  whole  process 
of  preparing  the  root  for  the  market.*  The  land  under  cultivation  is 
about  17  acres,  the  soil  being  a  rich  friable  loam.  The  roots  are  taken 
from  the  ground  during  the  autumn  up  to  the  month  of  November. 
It  is  considered  advantageous  that  they  should  be  6  or  7  yeara  old,  but 
they  are  seldom  allowed  to  attain  more  than  3  or  4  years.  The 
clumps  of  root  as  removed  from  the  field  to  the  yard,  where  the 
trimming  takes  place,  are  of  huge  size,  weighing  with  the  earth 
attached  to  them  as  much  as  60  or  70  lb.  They  are  partially  cleaned, 
the  smaller  roots  ai*e  cut  off,  and  the  large  central  portion  is  rapidly 
trimmed  into  a  short,  cylindrical  mass  the  size  of  a  child's  head.  This 
latter  subsequently  undergoes  a  still  further  paring,  and  is  finally 
sliced  longitudinally ;  the  other  and  less  valuable  roots  are  also  pared, 
trimmed,  and  assorted  according  to  size.  The  fresh  roots  are  fieshy, 
easily  cut,  and  of  a  beautiful  deep  yellow.  All  are  dried  in  buildings 
constructed  for  the  purpose,  and  heated  by  flues.  The  drying  occupies 
several  weeks.  The  root  after  drying  has  a  shrivelled,  unsightly 
appearance,  which  may  be  remedied  by  paring  and  filing.  The  finished 
drug  has  to  be  stored  in  a  warm  dry  place. 

When  well  prepared,  Banbury  rhubarb  is  of  excellent  appearance. 
The  finest  pieces,  which  are  semi-cylindrical,  are  quite  equal  in  size  to 
the  drug  oi  China.  The  colour  is  as  good,  and  the  fractured  surface 
exhibits  pink  markings  not  less  distinct  and  brilliant.  Even  the 
smaller  roots,  which  are  dried  as  sticks,  have  internally  a  good  colour, 
and  afford  a  fine  powder.  But  the  odour  is  somewhat  different  from 
Uiat  of  Chinese  rhubarb ;  the  taste  is  less  bitter  but  more  mucilaginous 
and  astringent,  and  the  root  is  of  a  more  spongy,  soft,  and  brittle 
texture.  The  structure  is  the  same  as  that  of  the  Chinese  rhubarb, 
except  that,  as  already  stated,  the  star-like  spots,  if  present,  are 
isolated,  and  not  arranged  in  a  regular  zone. 

The  drug  commands  but  a  low  price,  and  is  chiefly  sold,  it  is  said, 
for  exportation  in  the  state  of  powder.  It  is  not  easily  purchased  in 
London. 

French  and  German  Rhubarb — The  cultivation  of  rhubarb  was 

^Dillwyn,  Horiue  CoIUruonianuf,   1S43.  'No  use  is  made  of  the  leaves. — Some 

45.  further  particulars  are  given  by  Hohne8, 

»  Trans.  qfSoc  qf  ArU,  viii.  (1790)  76  ;  Phann.  Journal,  vii.  (1877)  1017. 
ziL  (1794)  225. 
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coTnmerrced  in  Franco  in  the  bitter  half  of  the  last  tM.^ntury,  and  h 
been  pursued  with  some  entluisiasm  in  various  hx-alities,     Tho  sfieci 
grown  were  Rheirut  pdfituttnm  L.,  Hh.  un*Iu[afum  L.»  Jik,  conifMUiu 
L,  and   Rh.  Mhtt  pout  hum  L,     The  first  was  thnu^'ht  hy  Guibourt* 
jiiinrd  a  root  more  nearly  approaching  than  any  other  the  rhubarli 
t'liina;  but  it  is  that  which  is  cultivated  the  least  readily,  the  centitj 
root   being   liahle    to    premature    denay.      Both    this   plant    and   Mk 
uudidatam  were  formerly  eiiltivatcd  by  order  of  the  RusHian  Ooveni 
nient  on  a  large  scale   at    Kolywan   and   Krasnojarsk   in   Southero 
Siberia,  liut  the  culture  has,  we  beheve,  V>een  long  abandoned.' 

As  to  France,  it  appears  from  inquiries  we  have  lately  made  (1875), 
that  except  in  the  neighbourhood  of  Avigoon  and  in  a  few  oth^r  BOJtr 
tered  localities,  the  cultivation  has  now  ceased. 

lUtcitm  H/ntjitmticatH  is  tho  source  of  the  rhiduirb  which  is  pro- 
duced at  Austerlitz  and  Auspitz  in  Moravia,  and  at  Ilmitz,  KreraniUand 
Frauenkirchen  in  Hungary*  Soma  rhubarb  is  also  produced  in  Silesi* 
from  Mk.  £moiU  Wall.  {RLanstnde  Don.), 
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Nuclei  Myrmticm,  Semen  MyristiccB,  Nv^  vfWBvhata;  Nuirw^j: 
F.  Mumade^  Noix  de  Mu8cade;  G.  Mitskatnum, 

Botanical  Origin — M]rjrl^tica  frar/ntUH  Houttuyn  (jV.  vitmhaJiii 
Tlmnb.,  M,  o^chudiii  Linn,  f ),  a  handsome,  bushy,  evergre<>ft  tR«,' 
witli  dark  shining  leaves,  growing  in  its  native  islands  to  a  height  of 
40  to  Ml  feet.  It  is  found  wild  in  the  very  small  volcanic  groi>|>  of 
Banda,  from  Damma  to  Araboina,  in  Ceram,  Bouro.  Jilolo  (Halinahem). 
the  western  poniiKsula  of  New  CJuiuea,  and  in  many  of  the  atijactwJ 
islands,  but  it  is  not  indigenous  to  any  of  tlie  islands  westwani  <»f 
these,  or  to  the  Pldlipnines  (Crawfurd), 

The  nutmeg  tree  ha^  been  introduced  into  Benooolen  on  the  west 
oast  of  Sumatra,  Malacca,  Bengal,  the  islands  of  Singapore  and  Pcnaag. 
"as  well  as  Bmzil  and  the  West  Indies;  but  it  is  only  in  a  very  fi?" 
localities  that  the  cultivation  has  been  attended  with  succeas. 

In  its  native  countries  the  tree  comes  into  bearing  in  its  ninth  ys^r. 
and  ia  said  to  continue  fruitful  until  GO  or  even  8(»  years  old,  yicltiiuif 
annually  as  many  as  2000  fruits.  It  is  dict^cious,  and  one  maid  itt» 
furnishes  pollen  sufficient  for  twenty  female. 

History — It  liaa  l>een  generally  believed  that  neither  the  nnti 
nor  mace  was  known  to  the  ancients,     C  F.  Ph.  von  Martins*  T 
maintains  that  mace  was  allyde<l  to  in  tho  comedies  of  Plautu.s, 
about  two  centuries  before  the  Christian  era. 


1  Hhttoira  des  Drorfur*,  il  (1849)  30S. 

3  Twelve  cbusta  of  this  rhubarl v  «aid  to  be 
of  the  crop  of  179a,  %vhieh  had  been  lying 
in  the  Russian  (lovcmin«ut  warcliouaeA^ 
were  offered  for  Bule  iu  LouJon,  I>ec,  1» 
18tV3.  Samples  of  ihv  ilrug  now  80  year^ 
oiti  are  in  our  (iouti«iUm,  uul  iiiU  Aoiuitt 
ami  good. 


*  Mo»t   buAutifuJly    Hgurtd    by   V*' 
**Rum|>hia"  L  (1835)  ub,  55;  My 

"• /Vt>m    UftmitittiMi4/t^    f»»c*    ll-l*X 
alao  ill  Bijcliuert  Hrpfrtwinm  fm  t 
m^icir,  xx.  ( I i>r>0)  529-538. 

^  P«€mhiuA^  mi.  lii.  aoetiA  % 
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The  words  3far^t\  Mamr,  Machir  or  Mach\  occurriiij^  in  the  writ- 
ings of  ScriboDius  Largus,  Dioscoride.s,  Galen,  and  Diny  are  tUmi^hfc 
by  Marti  us  to  refer  in  eacli  instance  t<)  mace.  But  that  the  sub- 
stance designated  by  these  names  was  not  mace,  but  the  bark  of  a  tree 
growing  in  Malabar,  was  pointed  out  by  Acosta  nearly  three  centuries 
ago,  and  by  many  subsequent  writers,  and,  aH  we  think,  with  perfect 
correctness.* 

Nutmegs  and  mace  were  imported  from  India  at  an  earl}^  date  by 
tlie  Arabians,  and  thus  passed  into  western  countries.  Aetius,  who 
wa5  resident  at  the  court  of  Coiistantinople  about  the  year  54-0,  appears 
to  have  been  acquainted  with  the  nutmeg,  if  that  at  least  is  intended 
by  the  term  Xaces  Iiuliva'f  prescribed  together  with  cloves,  spikenard, 
costus,  calamus  aromaticus  and  sandal  wood,  as  an  ingredient  of  the 
S I iff'a n I i(ji n ra  ?? losi  h ( d am .^ 

Masudi,^  who  appears  to  have  visited  India  in  A.D.  91(>-^2(),  pointed 
nut  that  tlie  nutmeg,  like  cloves,  areca  nut  and  sandal  wood,  wjis  a  pre- 
duct  of  the  eastern  islands  of  the  Indian  Archipelago.  The  AraVjian 
geographer  Edrisi,  who  wrote  in  the  middle  of  the  12th  century,  men- 
tions lx>th  nutmegs  and  mace  as  articles  of  import  into  Aden;^  and 
again  **  ^Voih  moimjades  "  are  among  the  spices  on  wiiicli  duty  was  levied 
at  Acre  in  Palestine,  cirat  a.d,  ILSd'"*  About  a  century  later,  another 
Arabian  author,  Kazwini,*  expressly  named  the  Moluccas  as  the  native 
country  of  the  apices  under  notice. 

The  Sanskrit  name  of  the  nutmeg-tree  most  commonly  in  use,  also 

fith  Susruta,  is  Jati  (Dn  Rice). 
One  of  tlie  earliest  references  to  the  use  of  nutmegs  in  Eumpe 
occurs  in  a  poem  written  about  1195,  by  Pctrus  D'Ebulo/  describing 
the  entry  into  Rimie  of  the  Emperor  Henry  YL,  prior  to  his  cr>ronation 
in  April  1101.  On  this  occasion  the  streets  were  fumigated  with 
Dmatics,  which  are  enumerated  in  the  following  line: — 


"Balflnma,  thus,  jilo^,  myristictt,  cyjiimma,  iianlus," 


By  the  end  of  the  12th  century,  both  nutmegs  and  mace  were  found 

Northern  Europe,— even  in  Denmark,  as  may  be  inferred  from  the 

usion  to  them  in  the  writings  of  Harpestreng.*     In  England,  mace, 

though  well  known,  was  a  very  costly  spice,  iUs  value  l>etween  A.D. 

1284?  and  1377  being  about  4;,%  7d,  per  lb,,  while  the  average  price  of  a 

_gheep  during  the  same  period  was  but  is.  5d.,  and  of  a  cow  IKs.  5d,^     It 

also  dear  in  France,  fur  in  the  Vompte  de  reJ'fkidUm  of  the  will  of 

inne  d'Evreux,  queen  of  France,  in   1372,  six  ounces  of  mace  are 


Jbli^mt  et  De  L&m,  Dkt,  tlr  Mat.  MM, 

(l&Ti)    173.— The  ti-ee  is,   we   tliinlt. 

UtiHtus   TrKtkiUtrica   IHJ.,    ortler   of    the 

■  Aetiiia,  tctrabiblos  iv.  semi.  4.  c.  122. 
^It  muat  however  be  aiiiiiitteil  that  Nux 
hitk  Atftiinval  AU theirs  usually  sigi^iKea 
'"'"'"    'ibiit  ftbo  tumetimun^i   Xiijt 
lAreettnui.    For  particulAra 
>  Fltlckigcr*  DfteumenU  zur  OeschicMe  tltr 
Mirm,  187ti.  18. 
LeA  fft^airuJi  rVoi^  u  (1801)  341. 
I*  Giofjraphie,  h  (1830)  5L 


*  lu  the  work  quoted  at  p.  282,  note  3. 

■  KoKmoijraphitf  ubersctzt  von  Etb^,  i, 
{1869]  227. 

'  (htntirn  th  moilhrnt  situllf^  Basil,,  1746. 
23,  —A  new  uilitiou  of  this  work,  by  Pruf, 
Winkelmanii,  was  publiaUed  in  1874. 

*  I^hjuah  Lafiffftog^  quoted  by  Moyer, 
GcMchielite  tin-  Botnmk,  iii.  (1856)  537. 

"  lUigert,  HhK  of  Aijrittdinrt  ami  Frket 
in  Eiujkmd,  i,  (186G)  :i61-362.  628,— It  i« 
reiimrkjible  tbat  iiutmej^t  Are  not  montioiuHl, 
tbough  tumce  ia  luuned  repeatedly. 
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appraiisetl  per  ounce  at  3  sols  8  deniers,  eqnnl  to  about  8a.  3d.  of  our 
present  money.' 

The  use  of  tliese  spices  was  diffused  throughout  Europe  long  before 
the  Portuguese  iu  1;512  had  discovered  the  inother-plant  in  the  isles  of 
Banda.  The  Portuguese  held  the  trade  of  the  Spiee  Islands  for  about 
a  century,  when  it  wi^s  wrested  from  theiu  by  the  Dutch,  who  pursued 
the  same  policy  of  exclusiveBess  that  they  had  followed  in  the  case  *>f 
cloves  and  einimmon,  Iu  ordt*r  to  secure  their  monopoly,  they  endea- 
voured to  limit  the  ti'ees  to  Banda  and  Amboyna,  and  to  exterminate 
them  elsewhere,  which  iu  fact  they  diil  at  Ceram  and  the  small  neigfi- 
bouring  islands  of  Kelang  and  Nila,  So  completely  was  the  spice 
trade  in  their  hands,  that  the  crops  of  sixteen  yeai-8  were  said  to  be  at 
one  time  in  their  warehouses,  thttse  of  recent  yea  1*8  being  never  thrown 
on  the  market  Tluis  the  crop  of  1744  was  being  sold  in  17G(l.  in  wliich 
year  an  immense  (|uantit3'  of  nutmegs  and  cloves  was  burned. 
Amsterdam  lest  the  price  should  fal!  too  low.- 

During  the  occupation  of  the  Spice  Islands  by  the  English 
179G  to  1802,  the  culture  of  the  nutmeg  %vas  introduced  into  Bencoolen 
and  Pcnang,^  an«l  luany  years  afterwards  into  Singapore.  Extensive 
plantations  of  nutmeg-trees  were  formed  in  the  two  islands  last  named, 
and  by  a  laborious  and  costly  system  of  cultivation  were  for  njaoy 
years  highly  productive.*  In  1800  the  trees  were  visited  by  *  J^ 
structive  blight,  whit*h  the  cultivators  were  powerless  t<i  arrest,  wh! 
Mdiich  idtimately  led  to  the  ruin  of  the  plantations,  so  that  iu  1S67 
there  was  no  such  thing  as  nutmeg  cultivation  cither  in  Penaiig  or 
Singapore." 

Though  so  long  valued  in  Europe  and  Asia,  neither  nutmegs  n<>r 
mace  seem  to  have  been  employed  in  former  times  as  a  condimeut  io 
the  islands  where  they  are  indigenous." 

Collection  and  Preparation — Almost  the  whole  surface  of  ilj<> 
Banda  Isles,  observes  Mr.  Wallace,"  is  planted  with  nutmeg-trees,  whicb 
thrive  under  the  shade  of  the  ]ohy  CanariiOH  cojuinnne.  The  IigJ>^ 
volcanic  soil,  the  shade,  and  the  excessive  moisture  of  these  islan<K 
where  it  mins  more  or  lesH  every  month  in  the  ye^r,  seem  exnctlyW 
suit  the  nutmeg-trcc,  which  requires  no  manure  and  scai-cely  anj 
attention. 

In  Bencoolen*  the  trees  beai^  all  the  year  round,  but  the  chief  harvfit 
takes  place  in  the  later  months  of  the  year,  and  a  smaller  one  in  April 


*  L<3bi*r»  Appr^clotion  tk  la  fortune  privet 
au  Tiwytn  dy^y  ed.  2,  J  S47.  95. 

*  Vftlraont  tic  Bomare*  Dirt,  iVIItAtoire 
^*rt/.  iv.  (177^^)  21*7* — Tliia  author  writes  as 
an  eye  witness  of  the  dcatruction  he  has 
reccmled  :~**Le  10  Juiii  ITtiO.  j'cu  ai  vu  U 
Aiustcnlam,   prcs  de  rAiiiiraute,   on   feu 

~d«i)tt  ratiijieut  L^toit  oi»time  huit  milliuns 
Urgent  de  France :  on  devc>it  en  briTller 
autnnt  le  leudeinain*  Lea  pieds  dea  apcc- 
tatcurs  bailment  dans  rUuLle  essentidle 
de  ces  AulratAUiHs  ..." 

*  How  tempting  the  etiltivatiou  iBiTsfc 
liavo  onponrea,  may  bo  judge<l  from  the 
price  of  inftce*  which  wo  tiiid  quoted  on  the 
3rd  Jonuwy  1806^  in  the  Lo^ulon  Fricf 
Currtni  (which  gives  only  import  prkts). 


as  85^,  to  iH)/(.  jier  IK ;— to  tliese  n,imWXS^ 
he  mlded  the  duty  of  7*»  hL  per  IK 

^  Seem  aim,  Hooker' Jt  Journ,  of  M(A^  *** 
(1852)  H3. 

*  Colli ugwood  ill  Journ,  of  Li^aat^^ 
cktif,  Bot..  X,  (IHtm)  4ri. 

•  Cravi  fvinl,  Dutmnnry  of  th^>  M^ 
hhttut^,  18:Hk  304.— Much  mldition*!  iofrf* 
niation  will  Iw  found  iu  thia  work 

r  Thf<  Mafmj  Arrhi[te!ai/o,  I  (lSfiO)451 
— 8ee  al^o  Bickmore,  ^fra^Wt  in  the  b^ 
Iwiiaii  Atrhiftrtaffo,  1868.  225, 

8  Lumsdaine.  Pharm.  Jour/i,  xi*  (l^) 
51G.  For  further  ■^^'-■''►ition  on  the  wx* 
KiAgctnentof  luiti  iviuAiuSoiiuitiH 

conault  the  origt '      ,    , 
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lay  and  June.  The  fruit  as  it  nplitw  Is  giiihiimd  liy  means  of  a  hook 
attached  to  a  long  stick,  the  periear])  removerl,  and  the  mace  carefully 
strip[ied  off,  The  nut;*  art^  tlien  taken  to  the  drying  iiouse  (a  brick 
buildiBg),  placed  on  frames,  and  exposed  to  the  gentle  heat  of  a  smoul- 
dering tire,  with  arrangements  for  a  proper  circulation  of  air.  This 
drying  operation  h^sts  for  two  montlus,  during  which  time  the  imtmeg8 
are  turned  every  second  or  third  day.  At  the  end  of  thin  period .  the 
kernels  are  found  to  rattle  in  the  shell,  an  indication  that  the  drying  is 
complete.  The  shells  are  then  broken  with  a  wooden  mallet,  the 
nutmegs  picked  out  and  sorted,  and  finally  rubbed  over  with  ilr}^  sifted 
lime.  In  Ban  da  the  smaller  and  less  sightly  nutmegs  are  reserved  fur 
the  preparation  of  the  expressed  oil 

The  old  commercial  policy  of  the  Dutch  originated  the  singular 
pi^actice  of  breaking  the  shell,  and  immersing  tlie  kernel  of  the 
ailiticially  dried  seed  in  milk  of  lime, — sometimes  for  a  perifid  of 
three  months.  This  was  done  with  a  view  to  render  impossible  the 
germination  of  any  nutmegs  sent  into  tlie  maikct.  The  folly  of  such  a 
procedure  was  demonstrated  by  Teijsmann,  who  proved  that  mere 
exposure  to  the  sun  for  a  week  is  sufficient  to  destroy  the  vitality  of  the 
seed*  By  immersion  in  milk  of  lime  many  nutmegs  arc  s[>oiled  and  the 
necessity  is  incurred  of  a  second  drying.  Lumsdaine  has  also  shown 
that  even  the  Jri/  liming  process  is,  to  say  the  least,  entirely  needless. 
Nutmegs  are  well  preserved  in  their  natural  shell,  in  which  state  the 
Chinese  have  the  good  sense  to  prefer  thcnL 

H  The  process  of  liming  nutmegs  is  however  still  largely  followed;  and 
Hie  prejudice  in  favour  of  the  spice  thus  prepared  is  so  strong  in  cert-Jiin 
»un tries,  that  nutmegs  not  limed  abroad  have  son^etimes  to  be  limed 
fti  London  to  fit  them  for  exportation.  Pcnang  nutmegs  are  always 
Bd ported  in  the  natural  state, — that  is,  un-lirnett 

Description — The  fruit  ofMi/rtsiuYrfrafft*int.^  is  a  pendulous,  globose 
ipo,  aV>out  2  inches  in  diameter,  and  not  unlike  a  small  round  |iear. 
is  marked  by  a  furrow  which  passes  round  it,  and  by  which  at 
iturity  its  thick  fleshy  pericarp  splits  into  two  pieces,  exhiltiting  in  its 
iterior  a  single  seed,  envelo[>ed  in  a  fleshy  foliaceous  mantle  or  arillus, 
fine  crimson  hue,  wliich  is  uufce.  The  dark  brown,  shining,  ovate 
Bed  is  marked  with  impressions  corresponding  to  the  lobes  of  the 
arjihis;  and  on  one  side,  which  is  of  [*nler  liue  and  slightly  flattened, 
a  line  intlicating  the  raplie  may  be  observed. 

The  bony  testa  does  not  find  its  way  into  European  commerce,  the 
-called  nuhnei/  being  merely  the  kernel  or  nucleus  of  the  seed, 
lutmegs  exhibit  nearly  the  form  of  their  outer  shell  with  a  corres]ionding 
iminution  in  size.  The  London  dealers  esteem  them  in  proportion  to 
leir  size,  the  largest,  which  are  aSjout  one  inch  long  by  iV  of  an  inch 
broad,  and  four  of  winch  \v\\l  weigh  an  ounce,  fetching  the  highest 
price.  If  not  dressed  with  lime,  they  are  of  a  greyish  brown,  smooth 
fret  coarsely  furrowed  and  veined  longitudinally^  marked  on  the  flatter 
aide  with  a  shallow  groove.  A  trans vei-se  section  shows  that  the  inner 
seed  coat  (eudvplrarff)  peiietnites  into  the  albutaen  in  long  narrow 
"brown  strips,  reaching  the  centre  of  the  seed,  thereby  imparting  tlie 
^euliar  marbled  appearance  familiar  in  a  cut  nutmeg. 
At  the  base  of  the  albumen  and  close  to  the  hilum,  is  the  embryo, 
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formed  of  a  short  radicle  with  cup-shaped  cotyledons,  whoee  slit  add 
curled  c?«]gps  jieoetmte  into  the  albiniien.     The  tissue  of  the  seed  can  be 
cut  with  ef]ual  facility  in  any  direction.     It  is  extremely  oily,  and  has  a  ^ 
delicious  aromatic  fragrance,  with  a  spicy  rather  acrid  taste.  ■ 

Microscopic   Structure — The  testa  consists  mainly  of  long,  thin» 
radially  arranged,  rigid  celLs^  which  are  closel}'  interlaced  anrl  do  not 
exhibit  any  distinct  cjivities.     The  endopleura  which  forms  the  a<lherixi^^ 
coat  of  the  kernel  and  penetrates  into  it,  consists  of  soft-walled,  reii^^ 
brown  tissue,  with    small  scattered  bundles  of  vessels.     In  the  oute^--^ 
layers   the  endopleura  exhibits  small  collapsed  cells;    V>ut  the   tis^iL^^B 
which  tills  the  folds  that  rlip  into  the  interior  consists  of  much  largi^j^B 
cells.     The  tissue  of  the  albumen  is  ftirnied  of  soft-walled  parencliyn^  ^ 
which  is  densely  filled  with  eonspdcuous  starch -grains,  and  with  fi 
partly  crystallized.     Among  the  prismatic  crystals  of  fat,  large  thio, 
rhombic  or  six-sided  tables  may  often  be  observed.     With  these  &ro 
associated  grains  of  albuminoid  matter,  parti}'  crystallized. 

Chemical  Composition — After  starch  and  albuminoid  matter,  tho 
principal  constituent  of  nutmeg  is  the/rr/,  w^hich  makes  up  aboutafourtli 
of  its  weight,  and  is  known  in  commerce  by  the  incorrect  name  of  OU 
of  Mace  (see  p.  o()7). 

The  volatile  oil,  to  which  the  smell  and  taste  of  nutmegs  are  chiefly 
due,  amounts  to  between  8  and  8  per  cent,^  and  consists,  according  t" 
Cloez  (18G+),  almost  entirely  of  a  hydrocarbon,  C^*^H^'\  boiling  at  l^jo" 
C.»  which  Gladstone  (1872),  who  assigns  it  the  same  composition,  calk 
Ml/risticene,  The  latter  chemist  found  in  the  crude  oil  an  oxygenated 
oil,  Myrlsticol,  of  very  difficult  puritication  aod  possibly  subject  ^> 
change  during  the  ] process  of  rectifying.  It  has  a  high  boiling  point 
(about  220"  C.  ?)  and  the  characteristic  odour  of  nutmeg;  unlike  carvol 
with  wdiich  it  is  isomeric,  it  does  not  form  a  crystalline  compound  with 
hydrosulphurie  acid. 

Oil  of  nutmegs,  distilled  in  London  l»y  Messrs.  Herring  and  &- 
examined  in  column  200  mm.  long,  we  found  to  deviate  the  ray  of 
jwlarized  light,  15'*3  to  the  right ;  that  of  the  Long  Nutmeg  (J/yn^fm* 
faiuu  Houtt.).  furnished  to  us  by  the  same  firm,  deviated  SS^'T  ^ 
the  right 

From  the  facts  recorded  by  Gmelin  *  it  would  appear  that  oil  <i 
nutmeg  sometimes  deposits  a  stearoptene  called  Mt/rii^tlchu  We  are 
not  actjuainted  with  such  a  dei>osit ;  yet  we  have  been  kindly  fumishe*! 
by  Messiu  Herrings  with  a  crystalline  substance  which  they  obtaiae<i 
during  the  latter  part  of  the  process  of  distilling  both  common  and  long 
nutmegs.  It  is  a  greyish  gi'casy  mass,  which  by  repeated  crystallia- 
tions  from  spirit  of  wine,  we  obtained  in  the  form  of  brillittnt,  colour- 
less scales,  fusible  at  54''  C„  ami  still  possessing  the  otlour  of  nutmeg- 
The  crystals  are  readily  suluble  in  Isenzol,  bisulphide  of  carbon  or 
chloroform,  sparingly  in  petroleum  ether ;  their  solution  in  spirit  of 
wine  has  a  decidedly  acid  reaction,  and  is  devoid  of  rotatorj'  ]K>wer.  By 
boiling  Uiem  with  alcohol,  sp.  gr.  0  843,  and  anhydrous  carbonate  (^ 


*  Meearm,  Herring  k  Vq.  of  IxiDiloo  have 
informed  un,  tlmt  *i874  lU  of  nutmegs  diii* 
tillii'l  iu  their  lalionitory  afforded  67  lb.  of 
«t»etitial    oil,   i.f.    2 'S3    i>er    ceut      But 


^fessrs.  Schimmel  k  Co,,  Lci|ixig»  iAmAm 
1 1878)  tliAt  they  obtain  aa  muob  M  Crum  i 
to  8  per  cent. 

*  ChemUiry,  xiv,  (I860)  380, 


iium,  we  obtained  a  solution  whir^h,  after  removal  of  the  alcohol,  left 

iduuni   perfectly  soluble   in    boiling    waUu",    forming   a  jelly    on 

Mig.      By  aikliniLr  bydiocbloHc  acid  to  the  warm  aqueous  solution, 

original  crystallizable  substance  again  riiade  its  appearance,  yet 

Imost  devoid  of  odour.     It  is  in  fact  nothing  else  than  Myrisfic  Add 

nee  page  aOS)/ 

Production  and  Comnicrce — The  nutmegs  and  mace  now  brought 
into    the   market    are   to  a  large  extent   the  produce  of  the   Banda 
^?i lands/  of  which  however  only  three,   namely  Lontar  or  the    { Jreat 
HBiinda,    Pith  J    Ai,  and    Pulo   Nera,    have    what    are    termed  Nuhticfj 
Ptirks.      According  to    official    statements   of  the    Butch,    the    Jirst- 
aamed  island  possessed   in   18G4   about    266,000  fruit-bearing   trees ; 
Ternate  on  the  western  coast  of  Jilolo,  4(j,0(J0 ;  Menado  in  the  island 
of  Celebes,  35,000 ;   and  Amboynai  only  31,000.     The  nutmegs  of  the 
Banda  Islands  are  shipped  to  Batiivia.     The  quantity  exported  from 
|Java  in  1871   (all,  we  believe,  from  Batavia,  and  therefore  the   pro- 
duce of  the  Banda  Islands)  is  stated  as  8107  peeuls  (1,080,Q33  lb.), 
of  which  2300  peeuls  (30f>,60()  llx)  were  shipped  to  the  United  States, 
and  a  rather  large  c|uantity  to  Singuipore.''     The  last-named  poit  also 
shipped  in  the  same  year  a  very  large  fpiantity  {310,576  lb.)  of  nut- 
megs  to  North  America,"*  and  in  1877  the  tut^l  export  of  nutmegs  and 
luace  from  Singapore -was  5323  peeuls  (700,733  lb.). 
■       Nutmegs  were  exported  from  Padaofj  in  Sumatra  in  the  year  1871, 
po   the  extent  of  27<iG   peeuls  (308,800  lb.),  chietly  to  America  and 
Siugapore.    The  quantity  annually  imported  into  the  United  Kingdom 
iuges  from  500,000  to  800,000  lb. 

Uses — Nutmeg  is  a  grateful  aromatic  stimulant,  chiefly  employed 
)r  Havonring  other  medicines.  It  is  also  in  constant  use  as  a  condi- 
lent,  though  less  appreciated  than  formerly, 


Oleum    Myristicae   expressum, 

nt/^i  Macidis,  Balsifmnm  re!  Ofeityn  Nncii^ta';  Exjnrssed  Oil  of 
Nutmegs,  Nnlmeg  Butter,  fUl  of  Mttcc;  F.  Meurre  ({e  Musauk;  O. 
Mu^katbutte)\  Mu skatnu^'i^'iol. 

This  article  reaches  England  chiefly  from  Singapoi^,  in  obh^mg, 
^tangular  blocks,  about  10  inches  long  by  2|  inches  square,  enveloped 
in  a  wrapper  of  palm  heaves.  It  m  a  solid  unctuous  substance  of  an 
I  orange- brown  colour,  varying  in  intensity  of  shade,  and  presenting  a 
mottled  aspect.  It  has  a  very  agreeable  odour  and  a  fatty  aromatic 
taste. 

In  opeititi ng  on  2  lb.  of  nutmegs,  first  powdered  and  heated  in  a 
Mfc^'aterbath  and  pressed  while  still  hot,  we  obtained  0  ounces  of  sulid 
mpW,  e<puvalent  to  28  per  cent.  This  oil,  which  in  colour,  odour  and 
Koasistence  does  not  differ  from  that  which  is  imi>orted,  melts  at  about 


1  Tmrhook  of  Pftftrmary^  1874,490. 

-  8cme  i*Jea  of  the  extremely  small  area 

"©f  lhe»«  faniowt  lAlamU  m»y  be  i^ather«?tl 

from  the  fact  that  the  tireat  Banda,  the 

lar^^t  of  thetn,  is  but  alxiut  7  miles  lotig 

by  2  miles  hroaU  ;  while  tbo  entire  gi^^'^p 


occapiea  no  more  than  17^  geogrnphic&l 
Br|iiiare  miles. 

3  Conmlar  Report*,  Aug.  1873.  952-3.  In 
187oi  8990  peeuls  were  exported  from  Java. 

*  Bht^,  Bitols/or  (he  Colontf  o/tfif  ^Struila 
SetlUtiifHts for  187I»  Siugapore,  1872. 
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45"  C;  and  dissolves  perfectly  in  two  parts  of  warm  ether  or  in  four 
of  warm  alcohol  sp.  gv.  ^iOd 

Nutmeg  butter  contains  the  volatile  oil  already  described,  to  the 
extent  of  about  nix   per  cent,  besides  several  fatty  bodies.     One  of 
the  lattt^n  termed  Mi/rwttn   C3H*(0X*'*H"'^0)^    may  be  obtained  by 
means  of  benzol,  or  by  dissolving  in   ether  that  part  of  the  butter  of 
nutmeg   which   is  insoluble   in  cold  spirit  of  wine.     The  crystals  of 
mynstin  melt  at  31''  C.     By  saponitieation  they  furnish  glycerin,  and 
^iyristie  Acid,  O'H'^Cf,  t!ie  latter  fusing  at  53"'8  C.     Playfair  in  ISfl 
was  the  lirst  to  isolate  (in  Liebig  8  laboratory  at  Gie^ssen)  myristic  ftcid. 
Myristin  also  occurs  in  spermaceti,  cooo-nutSj  as  -well  as,  accoixlirig  to 
Mulder,  in  small  quantity,  in  the  fixed  oils  of  linseed  and  poppy  seed. 
Nutmegs    according    to    Comar    (1850)    yield    10   to   12  per  cent  af 
myristin. 

Tliat  part  of  nutmeg  butter,  which  is  more  readily  soluble  in  spirit 
of  wine  or  benzol,  contains  another  fat,  which  however  has  not  yd 
been  investigated.     It  is  accompanied  by  a  reddish  colouring  matter 


MAC  IS 

Mace ;  F,  Macis ;  G.  Maids,  Miiskalhlutke, 

Botanical  Origin — Myristicn  fra/jranj^  Houttnyn  (see  p.  502). 
The  seed  w^hieh,  deprived  of  its  hard  outer  shell  or  testa»  is  known  «« 
the  7}ut}m'g,  m  enclosed  when  fi'esh  in  a  Hesh}^  net*Iike  envelope,  some- 
what resembling  the  busk  of  a  filbert.  This  organ,  which  is  united, 
though  not  very  closely,  at  the  base  of  the  stony  shell  Ijoth  with 
the  hilum  and  the  contiguous  portion  of  the  rajihe,  c^f  which  parbit 
IB  an  ex|mnsion,  is  termed  anUii.H^^  and  when  separated  and  dried  ci>u- 
fititotes  the  mace  of  the  shops.  In  the  fresh  state  it  is  tieahy,  and  of  * 
beautiful  crimson  ;  it  envelopes  the  seed  comjdetely  only  at  the  base, 
afterwards  dividing  itself  into  broad  flat  lobes ;  which  brancb  iflto 
narrower  strips  overlapping  one  anf^ther  towards  the  summit. 

History — Included  in  tliat  of  the  nutmeg  (see  preceding  article). 

Description — The  mace,  separated  from  the  seed  by  hand,  is  drieJ 
in  the  nun,  thereby  losing  its  brilliant  red  hue  ami  acquiring  an  oratigf" 
brown  colour.  It  has  a  dull  fatty  lustre,  exudes  oil  when  pressed  with 
the  nail,  and  is  horny,  biittle,  and  translucent  Steeped  in  water  it 
swells  rather  considerably.  The  entire  arillus,  compressed  an*!  crumpl«<^ 
by  packing,  is  about  TJ  iuches  long  with  a  general  thickness  of  about 
^\  of  an  inch  or  even  at  j\  the  base.  Mace  has  an  agreeable  aroniiti^ 
smell  nearly  resembling  that  of  nutmeg,  and  a  pungent,  spicy,  r»th^ 
acrid  taste. 

Microscopic  Structure— The  uniform,  small-celled,  angular  j»areo- 
chyme  is  interrupted  by  numerous  biown  oil-cells  of  larger  size*  Tl»<J 
inner  part  nf  the  tissue  contains  also  thin  brown  vascular  bundle 
The  cells  of  the  epidermis  on  either  side  are  colourless,  thick- walUJ. 
longitudinally  extended,  and  covered  with  a  peculiar  cuticle  of  broad. 


'  On   the    imture    and    origin    of    this 
orgAn,    see  Bail] on,    HUfotrr  dfn  PtniUfn^ 


ii.  (1S70)  499;  alao  Dtdioimawt  4t  3Mm^ 
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it,  riband-like  cells,  whirli  cannot  however  be  removed  as  a  continuous 
liii.     The  fnircuchymc^  \h  loaded  with  small  granulea,  to  whit-h  a  red 


and 


colour  is  imparted  by  Millon  s  test  (solutioo  of  mereuroun  iiitrabe) 
an  orange  hue  by  iodine.     The  gninules  coii8e(|ueutty  consist  of  albu- 
minous matter,  and  stjirch  is  altogether  wanting. 

Chemical  Composition — The  nature  of  the  chemical  constituents 
of  mace  may  he  inferred  from  the  following"  experiments  performed  by 
one  of  us :— '17  grauimes  of  finely  powdered  mace  were  entirely  ex- 
hausted }>y  boiling  ether,  and  the  latter  allowed  to  eva}>onite.  It  left 
beliind  557  gfm.,  which  after  drying  at  100'  CI  were  diminished  to  4*17. 
The  difference,  140  grammes,  atiswera  to  the  amount  of  t/sseiitial  oif,  of 
which  conserjuently  N'2  per  cent,  had  been  present. 
^  The  residue,  amounting  to  245  per  cent.,  was  a  thickish  aromatic 
^UfsfOh,  m  which  we  have  not  been  able  to  ascertain  the  presence  of 
ftd ;  it  consisted  of  resin  aud  semi-resinified  essential  oil.  Alcohol 
farther  removed  14  per  cent  of  an  nncrystallizable  sugar,  which  re- 
duced cnpric  oxide. 

The  drug  having  been  thus  treated  with  ether  and  with  alcohol, 
yielded  almost  nothing  to  cold  water,  hut  by  means  of  V)oi ling  water 
r8  per  cent  of  a  mucilage  wiis  obtained,  which  turned  blue  by  addition 
of  iudine,  or  reddish  violet  if  previously  ilried.  This  substance  is  not 
Sioluble  in  an  ammoniacal  solutiou  of  cupric  oxide;  it  appears  rather  to 
hi*  an  intermediate  body  between  mucilage  and  starclL^  The  composi- 
tion of  mace  is  therefore  very  different  from  that  of  nutmeg. 

»As  to  the  rolfttiff'  oil,  of  which  several  observers  liave  obtained  from 
to  0  per  centp^it  is  a  fragrant  colourless  liquid  which  we  found,  when 
exainiiied  io  a  column  200  nnii.  long,  deviated  the  ray  IS^'H  to  the  right. 
Its  greater  portion  consists  according  to  Schacht  (1HG2)  of  Macenef 
C?**H**.  boiling  at  )G0^  C,  and  distinguisbed  from  oil  of  turpentine  by 
tiot  fonuing  a  crystalline  hydrate  when  mixed  with  alcohol  and  nitric 
aeid.  Roller  (1865)  states  that  maceae  is  identical  with  the  hydro- 
E?arl>on  of  oil  of  nutmeg  (myristicene),  yet  the  latter  is  said  by  C'loez  to 
yield  no  .s<did  comf>ound  wlien  treated  witli  hydrochloric  gas.  Macene 
on  tlie  other  hand  furnishe.s  crystals  of  C'"H^^HC1,  Crude  oil  of  mace 
t^ntains,  like  that  of  nutmeg,  an  oxygenated  oil,  the  properties  of  which 
have  not  yet  been  investigated. 

Commerce — ^Mace,  mostly  the  produce  as  it  would  appear  of  the 
Bfinda  Islands,  was  shipped  from  Java  in  1871  to  the  extent  of  2101 
^eculs  (282,133  lb.) ;  and  from  Padang  in  Sumatra  (excluding  shipments 
to  Java)  to  the  amount  of  457  peeuls  (00,933  lb.),*  The  spice  is  exporteil 
principally  to  Holland,  Singapore,  and  the  United  States;  Great  Britain 
receives  about  60,000  to  80,(^00  lb.  annually. 

Uses-^Mace  is  but  rarely  employed  in  medicine.  It  is  chiefly  con* 
sumed  as  a  condiment 


I*  See  my  j»ai»er :  Uther  .S7//rl*r  und  CrI- 
kb^  in  Ar^hiv  drr  Fhnrm.  lOli  (1871)  3t 
W'  A.  ¥. 

In  an  a<:tiial  experiment  (18(58)  in  the 
oratory  of  Mea«nj.  Hcrringii  &  Co.^  Lon- 

.  23  lb.  of  mace  vieUUil  2'i  m.  of  volatile 


oil,  which  i«  equivalent  to  61  percent.  ;  Imt 
Meaari*.  Schiinmel  &  Co.,  Leipzig,  oblig- 
ingly inf<»rm  na  (187S)  tlmt  they  obat!n'04t 
a  percentage  of  from  11  to  17* 

«  Vonauhr  Repordi,  August  J 873.  952-3. 
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CAMPHORA. 

Camphor,^  Cammi*}}  CitmjJior,  Laitrel  CamjJtor ;  F.  Camphrep 

G.  CamjJter, 

Botanical  O rigin^C I miarnmavm  Cmnpliora  Fr.  Nees  et  Eber- 

maier  (Lauras  C'utn'jfhora  L.,  Citruphtfra  officijuiram  C.  Bftuh,),  the 
Ciimplior  tree  or  Camphor  Laurel  is  widely  diffused,  being  Ibuinl 
tliroiigliout  Central  China  and  in  the  Japanese  Islands.  In  China  it 
abounds  principally  in  the  eastern  and  central  provinces,  as  in  Che- 
kiani;:,  Fokien  and  Kiangsi ;  but  it  is  wanting,  according  to  GaroitT 
{18GH),  in  Yiinnan  and  JSzechuen.  It  is  plentiful,  on  the  other  hati<l 
in  the  island  of  Formosa,  where  it  covers  the  whole  line  of  mountaiiin 
from  north  to  south,  up  to  an  elevation  of  2tHH)  feet  above  the  level  t*f 
the  sea.  It  tlourishes  in  tropical  and  subtropical  countries^  and  farms 
a  large  and  handsome  tme  in  sheltered  spots  in  Italy  as  far  north  w 
the  Lago  Maggiore,  The  leaves  are  small,  shining,  and  glaucous  U* 
neath,  and  have  long  petioles  ;  the  etem  affords  excellent  timber,  much 
prized  on  aeeoont  of  its  odour  for  making  clothes*  chests  and  dmwers 
of  cabinet^*. 

DrffolMdanops  ttroifudnit,  the  camphor  tree  of  Borneo  and  Suniatrt, 
yields  a  peculiar  camphor,  which  we  ahall  describe  further  on. 

History— The  two  kinds  of  Camphor  afforded  by  the  two  trees  just 
named  have  always  been  regarded  by  the  Chinese  as  perfectly  diiJtinct 
substances,  and  in  considering  the  history  of  camphor  tliis  fact  must  w 
borne  in  mind. 

On  peru.sing  the  accounts  of  Laurel  Camphor  given  by  Chines^ 
writers,-  the  renmrkable  fact  becomes  apparent,  that  although  tlie  tree 
was  evidently  well  known  in  the  6th  century,  and  prolmbly  even  earlier 
and  is  speciall}^  noticed  on  account  of  its  valuable  timber,  no  nienti<^w 
is  made  in  connexion  with  it  of  any  such  substance  as  ixn)tjj4or. 

Le-she-chin,  the  author  of  the  celebrated  herbal  Pun4mO'h^'J' 
tittih,  written  in  the  middle  of  the  10th  centuiy,  was  well  acquaint^ 
with  the  two  sorts  of  camphor, — the  one  produced  by  the  caraph***' 
laurel  of  his  own  country,  the  other  imported  from  the  Malay  i^lsiiJs; 
and  he  narrates  how  the  former  was  prepared  by  boiling  the  woou* 
and  refined  by  repeated  dry  suldimations. 

Marco  Polo,  towards  the  end  of  the  13th  century,  saw  the  forests  of 
Fokien  in  South-eastern  China,  in  which,  says  he,  are  many  of  t^i*-* 
trees  which  give  ca-mplior/  It  would  thus  appear  that  Laurel  Camphor 
Wits  known  as  early  as  the  time  of  Marco  Polo,  j^et  it  is  certain  th»t 
the  more  ancient  notices  which  we  shall  now  quote  have  reference  l« 


*  The  word  Camphor,  generally  written 
hv  old  Latin  authora  Cn^Jtura,  atul  t»y 
EogUsh  Vamphire^  ie  denved  froru  the 
Anbio  Kd/iir,  which  in  turn  is  iiU[>poaeil  to 
come  from  the  .SAtiskrit  Karpura^  aignify- 

^  Paaaogea  from  severai  hAve  been  irsma- 


kted  at]d  kindly  pUced  at  our  disposal  hf 
Mr.  A.  WylJe.  Dr.  Bret«chndder  of  ftkm 
ami  Mr.  P'autbier  of  Paris  (see  p.  49k  w** 
7* )  have  also  been  good  enough  to  MJd  tu  m 
the  same  nmiinor, 
=»  Ynle.  Booko/SerAIartQ  Poh,  il  (It^D 
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be  much  valued  Malay  Oafnphor,  which  remains  up  to  tlie  present  day 
ae  of  the  must  precious  substances  of  itn  clas3. 
There  is  no  evidence  that  carnplior  reached  Europe  during  the 
classical  fjeriod  of  Greece  and  Rome.  The  first  mention  of  it  known  to 
u»  oecuHi  in  one  of  the  most  ancient  monuments  of  the  Arahie  lan- 
guage, the  poems  of  Imru-l-Kain/  a  prince  of  the  Kindah  dynaf^ty,  who 
lived  in  Hadramaut  in  the  beginuing  of  the  Oth  centuiy.  Nearly  at 
the  sarae  period,  Aetius  of  Amida  (the  modern  Diarhekir)  used  eam|«hor 
medicinally,  hut  from  the  manner  in  which  lie  speaks  of  it^  it  was 
evidently  a  substance  of  siume  rarity.- 

In  fact,  for  many  centuries  suh.sequent  to  this  period,  camphor  was 
regarded  as  one  of  the  most  rare  and  precious  of  perfumes.  Thus,  it  is 
mentioned  in  A.ix  6?i{j,  with  musk»  ambergriH»  and  sandal  wood,  among 
the  treasures  of  Chosroes  IL,  of  the  Sjissanian  dynasty  of  kings  of 
Pei-sia,  in  the  palace  at  Madain  on  the  Tigris,  north  of  Babylon.^ 

Among  the  immense  mass  of  %'aluables  dispei'sed  at  Cairo  on  the 

downfall  of  the  Fatimite  Khalif  Mostiinser  in  the  11th  century,  the 

^xabian  historians*  enumerate  with  astonishment,  besides  vast  quan- 

Hiies  of  musk,  aloes  wood,  sandal  wood,  amber,  large  stores  o{  CanijJitir 

^f  Kuimtr,  and  hundreds  of  figures  of  rnelonH  in  camphor,  adorneil 

with  gold  and  jewels,  which  were  contained  in  ]>reciou8  vessels  of  gold 

and  porcelain.      One  grain  (crystal  ?)  of  camphor  is   mentioned   as 

weighing  5  mithkalp,  one  melon  of  the  weight  of  70  mithkals,  was 

contained  in  a  golden   box   weighing   no   less   than    3,000   mithkals 

(1  mithkal  =  TTiD  gr.  Troy  =  4*03  grammes).     It  is  also  on  record 

that  aljout  A.B.  642,  Indian  princes  sent  Cfimphor  as  tribute  or  a  gift  to 

the   Chinese  Emperors ;*^ — further,  that  in  the  Teenjiaou  jieriod  (A.ix 

742*7o5),  the  Coehinchineae  brought  to  the  Chinese  court  a  tribute  of 

Rrus  camphor,  said  by  the  envoy  to  be  found  in  the  trunks  of  old 
t^s,  the  like  of  which  tor  fragrance  was  never  seen  again.**  Masudi/ 
four  centuries  later,  mentions  a  similar  present  iVom  an  Indian  U_i  a 
Chinese  potentiite,  when  1»UU0  menn^  of  aloes- wood  were  accom]>anied 
by  10  Ttteiin  of  camphor,  the  choice  quality  of  the  latter  being  indicated 
by  the  remark  that  it  was  in  pieces  as  large  or  larger  than  a  pistachio- 
nuL 

Again,  betw^een  AJk  1342  and  1352,  an  embassy  left  Pekin  bearing 
a  letter  from  the  Great  Khan  to  Pope  Benedict  XI L,  accompanied  by 
Bresents  of  silk,  precious  stones,  ciimphor,  musk,  and  spices/ 
H  Ibn  Batuta,  the  celebrated  traveller,  relates  that  after  having 
Bisited  the  King  of  Sumatra,  he  was  presented  on  leaving  (a.d. 
^S47)  with  aloes-wood,  ca7nphm\  cloves,  and  sandal-wood,  besides 
t^rovisions. 

Ishik  ibn  AmriLn,  an  Arabian  physician  living  towards  the  end  of 

i  *  In  the  deacriptiori  of  Aral>ia  by  Ibn 
""fe^k  el  Hamd^uy,  foL  170  of  the  MS.  at 

den  (Prof.  Spreiiger). 
I  *  He  direct*  two  ounces  of  camphor  to 

»  Aiidcd  to  a  certain  preparation,  provideil 

kinphor  ii   siiDiciently  ftbundaut. — ^Totr. 

;  nenuo  4.  c.  114. 

*  G.    Weil,    ftf'Hihirhle   dtr   Chiitifen^    i, 
(M^nnheiin,  LS40|  75, 

*  Quatrem^re,  Mem,  mtr  VEtjifpU,  ii*  ( 181 1 ) 
H&STib. — It  is  iuteresting  to   fiud  that 


Kiifurt'ktiljfuri^i.e,,  Kai*tfr  Camjthor,  is  a 
term  still  kuouu  iu  the  Indiiiii  bazaars. 

*  Kiiullt^r,  GfAchichte  i>onOtthuitn^  iu  (1859) 
491. 

^TranalatioQ  from  the  Chines«  comoiimi- 
cated  by  Mr,  A.  Wylie, 

^  Les  PrairUs  iVor,  I  (Paris,  1861)  2(M). 

8  The  Arabijui  if^ml  or  ni^nn  in  equal  to 
2^  pounds  Troy,  or  933  gnunuies* 

"Yule,  Camay  and  (7te  \tQU  thtiktr^  ii. 
357. 
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the  J)th  century,  and  Ibn  Khurdadbali,  a  geographer  of  the  same  perioil 
were  among  tlie  fust  to  point  out  that  canijihor  is  an  export  of  the 
Malayan  Ardiipehigo ;  and  their  statements  are  repeated  by  the 
Arabian  writers  of  ttie  iniddle  ages,  who  all  assert  that  the  best 
ramphor  is  produced  in  Faiisur.  Thin  place,  also  called  Kansiir  or 
Kaisur,  was  vi.sited  in  the  13tli  century  liy  Marco  Polo,  who  s]>ealc5  of 
it8  camphor  as  selling  for  its  weight  in  gold;  Yule  ^  believes  it  to  he 
the  same  spot  as  Barus,  a  town  on  the  western  coast  of  Sumatra,  still 
giving  a  name  to  the  camphor  produced  in  that  island. 

From  all  these  facts  and  many  others  that  might  be  adduced,*  it 
undoubtedly  follows  that  the  camjjhor  first  in  use  was  that  found 
native  in  tlie  trunk  of  the  8nmatran  Drtf(*hffhnnijis  arovnU!ai,Ru6  out 
tliat  of  the  Cani|jhor  Laurel.  At  what  peri 0*1  and  at  whose  instigatiofi 
the  Chinese  began  to  manufacture  camphor  from  the  latter  tree  is  nut 
known. 

Camphor  was  known  in  Europe  as  a  medicine  as  early  as  the  12th 
century,  as  is  evident  from  the  mention  of  it  by  the  abbas.s  Hihlegard* 
(who  calls  it  ffti rrphortt),  Otho  of  Cremona/  and  the  Danish  cimon 
Harpeatreng  (oh.  A.i>.  1244), 

Garcia  de  Orta  states  (15f>3)  that  it  is  the  camphor  of  China  which 
alone  is  exported  to  Euro]je,  that  of  Borneo  and  Sumatra  being  a 
hundred  times  more  costly,  and  all  consumed  by  eastern  nations. 
They  partly  devoted  the  latter  to  ritual  purposes,  as  for  lustancv 
embalming,  partly  to  "eating/'  i.e.  for  the  prepai*ation  of  the  lietel- 
leaves  frir  chewing.  Neuhijf  ^^  states  that  the  other  ingredients  used  iJi 
China  ftir  that  purpose  are :  Areca  nuts  (see  article  Semen  Arecte)  to<l 
lime  or  Lycium  (see  page  ?i5),  (Jt.tpk}tr  de  Burneo,  aloe  {ie,  Alw* 
wood,  see  Aloe),  and  niosk.  Kampfer/'  who  resided  in  Japau  i» 
1690-02,  and  who  figured  the  Japanese  canjiihor  ti^e  under  tbe  nam® 
Laarns  camphoiiffra,  expressly  declares  the  latter  to  be  entirely 
diflerent  from  the  cami>hor  tree  of  the  Indian  Archipelago.  He  further 
states  that  the  camphor  of  Borneo  was  among  the  more  pmfitflbic 
commodities  imported  into  Jn]mu  by  the  Dutcli,  whose  homeW}vrJ 
cargoes  included  Japanese  cam|ihor  to  the  extent  of  (IJKHi  to  I2,0<>t*'^ 
annually/  This  camjilior  was  refined  in  Holland  by  a  process  loftg 
kii[>t  secret,  and  was  then  introduced  into  the  market  In  Pomet:^ 
time  (1694  and  earlier),  crude  camphor  was  common  in  France,  l>utit 
had  to  be  sent  to  Holland  for  purification. 

It  is  doubtful  whether  at  that  ]>eriod,  or  even  much  later,  any 
camphor  was  obtained  from  Formosa.  Du  Halde*  makes  no  alhision  t^» 
it  as  a  production  of  that  it^land  ;  nf>r  does  he  mention  it  araoug  tW 
commodities  of  Emouy  (Amo}^),  which  was  the  Chinese  i>ort  then  in 
most  active  coomnmication  with  Formosa, 

Production— The  camphor  of  Eunipean  commerce  h  pnxluced  in 


'  The  BookofBcr  Marco  Polo,  iL  (1874) 
282,  285. 

-^  For  further  historical  tletailSf  compare 
my  paper  in  the  Srhiirizt'rUrhr  WofififU' 
nrhr'tj't  fur  Pharjnntit^  27  8ept,,  4  anil  11 
Oct,  1867,  or  in  Bnchner'a  lirprrtorinm  J\ 
PfmrnuiHf,  xvii.  (1808)  28.  — F,  A.  K 

*  S,  HiUe^rtUs  Opfvn  Omnit^^  aconratitQ 
J.  1*.  Migijc,  Paris,  1855.  1145. 


*  i1)ouljiDt«  Afarer  FhritiuM^  Lip*.  tS3&. 

^Omant^hijt^  tit.  Ainstec%tAiii»  1068. 
3fi3. 

"  Amo'uitftUii  rxottryt  (1712)  770* 

'If  hit  ofjftparft  tran«lateci by Scbetichsw; 
i,  (1727)  Si>3.  370. 

«  Dt^ripHon  de  la  Chim,  i.  (1733)  tai. 
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Hie  ialantl  of  Formosa  and  in  Japan,     We  have  no  evideuce  that  any  is 
inaunfactured  at  the  prusont  day  in  Oliiiia,  although  very  large  trees, 
ofteu    fi'om    8   U)  0    feet   in   diameter,   ore    cuniraon,   fur   instance    in 
Kiangsi,  and  ciunphor  wood  is  an  important  tindier  of  the  Hankow 
market. 
_       In  Formosa,  the  camphor-prodncing  districts  lie  in  the  narrow  belt 
■f  debateahle  ground,  which  separates  the  border  Chinese  settlements 
Troni  the  territory  still  oecu|jicd  hy  the  aboriginal  tribes.     Tlie  camphor 
is  prepared  from  the  wood,  which  is  cut  into  small  ehips  from  the  trees, 
by  means  of  a  gouge  with   a  long  handle.     In  this  process  there  is 
great  waste,  many  trees  being  cut  and  then  left  with  a  large  portion 
of  vatuablo   timber  to  perish.     The  next  operation   is   to  expose   the 
^ood  to  the  vapour  of  boiling  water,  and  to  collect  the  camphor  which 
Bolatilizes  with  the  steam.     For  this  purpose,  stills  are  constructed  thus  : 
— a  long  wooden  trough,  frequently  a  hollowed  trunk,  is  fixed  over  a 
fui'nace  and  protected  hy  a  coating  of  elay.     Water  is  poured  into  it, 
and  a  board  perforated    with  numerous  small   holes  is  luted  over  it, 
Aliove  these  holes  the  chips  are  placed  and  covered  with  earthen  pots. 
A  fire  having  been  lighted  in  the  furnace,  the  water  becomes  heateil,  and 
the  steam  passing  through  the  chips,  carries  with  it  the  camphor,  which 
condenses  in  minute  white  crystals  in  the  upper  part  of  the  pots.   From 
the^se  it  is  scmped  out  every  faw  days,  and  is  then  very  pure  and  clean. 
Four  still.'^>  each  having  ten  pots  placed  in  a  row  over  one  trough,  are 
generally  arranged  under  one  shed     These  stills  are  moved  from  time  to 
^me,  according   as  the  gradual   exhaustion  of  ttmher  in  the  loeabty 
^bnders  such  transfer  desirable.     A  considerable  quantity  of  camphor  is 
however  manufactured  in  the  towns,  the  chips  being  conveyed  thither 
frtmi  the  country.     A  model  of  a  much  better  still,  which  was  con- 
tributed   from  Formosa  to  the  Paris  Exhibition  in  1878,  is   perhaps 
referring  to  a  town  manufacture. 

Camphor  is  brought  from  the  interior  to  Tamsui,  the  chief  port  of 

Iormosa.  the  baskets  holding  about  half  a  peeul  each  (1  pecnl  =  1*33 J 
|8.),  lined  and  covered  with  large  leaves.  Upon  arrival,  it  is  stored  in 
its  holding  from  50  trj  GO  peculs  each,  or  it  is  packed  at  once  in  the 
lbs,  or  lead-lined  boxes,  in  wdiich  it  is  exported.  From  the  vats 
r  tubs  there  drains  out  a  yellowish  essential  oil  known  as  Campltor 
il,  which  is  used  by  the  Chinese  in  rheumatism.^  In  1877  hydraulic 
pressure  has  l>een  established  for  the  separation  of  the  oil  and  moisture  j 
the  raw  camphor  loses  about  20  per  cent,  of  these  admixtures. 

Kampfer  in  his  account*  of  the  manufacture  of  camphor  in  the 
Japanese  province  of  Satzumaand  in  the  islands  of  Gotho,  describes  the 
Ijoiling  of  the  chips  in  an  iron  pot  covered  with  an  earthen  head 
containing  straw  in  which  the  camphor  collects.  Jn  the  province  of 
Tosa,  island  of  Sikok,  there  is  now  a  still  in  use,  which  is  quite  con- 
B^iently  combined  with  a  cooling  apjmratus  consisting  of  a  wooden 
Hough,  over  which  cold  water  is  flowing.^ 


^  'The  foregoing  particulars  are  cliiefly 
•fUtmcted  from  the  rradf  Itrport  ofTanufnl 
hy  K,  C.  Tftintor,  Acting  Connnisaioiier  of 
toms, puliliah<?<l  in  the  UfporUon  Trade 
thf    TrmUt   PorfJi   in    China    for    IS*jO, 
||ftngluii,  1S70,  and  from  James  Momsou's 
triiUion  qf  tht  Uland  of  Formotti,  in 


the  Oeoffr.  Magatint,  1877,  263  Bmd  319. 

J  Op.  fit.  p,  772. 

^  Boili  of  the  nhovo  mentioned  atilli 
from  8iknk  aud  Formosa  art?  figured  in  my 
**  AcroiUit  vf  (he  Pai*iM  EjcfiihUiuti,**  Arehilt 

tier  Pharmacic,  214  {UVS)  l2.-™F.A,r. 
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Purification — Camj-ilior  as  it  is  exported  from  Japan  aud  Formosa 
requires  to  be  purified  by  subliitiatifm.  The  crude  drug  consists  o| 
small  crystalline  grains,  which  coliere  into  irregular  friaUe  masses^  of  an 
greyish  white  or  pinkish  hue.  Dissolved  in  spirit  of  wine,  it  leaves 
from  2  to  10  per  cent,  of  impurities  consisting  of  gypsum,  commoa  salt^ 
sulphur,  or  vegetable  fragments. 

In  Europe,  crude  camphor  is  sublimeil  from  a  little  charcoal  or  sand, 
iron  filings  or  <piick-linic,  anrl  sent  into  tlie  nuirket  as  Refined  Camphor 
in  the  form  r>f  large  bowls  or  concave  cakes,  about  10  inclies  in  diameter. 
II  inches  in  thickness,  and  weighing  from  9  to  1 2  lb.*     Each  bowl  has  a 
large  round  hole  at  the  bottom,  corresponding  to  the  aperture  of  the 
vessel  in  which  t!ic  sublimation  has  been  conducted-     This  operation  Is 
performed  in  peculiar  glass  Hiusks  tcraied  bomhvloe.s,  in  the  upper  half  of 
which  the  pure  camphor  concretes.     These  flasks  having  been  charged 
aiul  placed  in  a  santl-bath,  are  rapidly  heated  to  about  120^- IOC  C  is 
order  to  remove  tlie  water.     Afterwards  the  temperature  is  slowly  in* 
creased  to  a!)out  204^''  C,  and  maintained  during  24  houi-s.     The  tlaalw 
are  tinally  broken. 

As  camphor  is  a  neutral  substance,  the  adtlition  of  lime  probably 
serves  merely  to  retain  traces  of  resin  or  euipyretimatic  uiL  Iron 
w^ould  keep  back  sulphur  w^ere  any  present. 

In  the  United  States  the  refiners  use  iron  vessels  ;  their  product  i'^ 
in  fiat  disks,  about  IG  inches  in  diameter  by  one  inch  in  thickness. 

The  refining  of  camphor  is  carried  on  to  a  large  extent  in  Englaml. 
Holland,  Hamburg,  Paris,  Bohemia  (Aussig),  in  New  York  wJ 
Philadelphia.  It  is  a  process  requiring  great  care  on  account  of  thf 
inHammability  of  the  prorluct.  The  temperature  must  also  be  nicely 
regulated,  so  that  the  .subliuiate  may  be  deposited  not  merel^^  in  l<>we 
crystals,  but  in  compact  cakes.  In  India  where  the  consumption  <^^ 
catnplior  is  very  large,  the  natives  effect  the  sul»limation  in  a  copp^ 
ve.ssel,  the  charge  of  wdiich  is  li  mannds  (42  IK):  fire  is  applied  t*)  tlit' 
lower  part,  the  upper  being  kept  cooL- 

Description — ^Furitied  Camphor  forms  a  colourless  crystaHinei 
translucent  mass,  traversed  by  numerous  fissures,  so  that  notwithstan^l- 
ing  a  certain  toughness,  a  mass  can  readily  be  broken  by  repeated  hlo^'^ 
By  spontaneous  and  extremely  slow  evaporation  at  ordinary  temperft- 
tures,  camphor  sublimes  in  lustrous  hexagonal  plates  or  prisni.%  liaving 
but  little  hardness.  If  trituraU^d  in  a  nioi*tar,  camphor  atlheres  to  th** 
pestle,  so  that  it  cannot  be  powdered  jx'r  se.  But  if  moistened  with 
spirit  of  wine,  ether,  cliloroform,  niethylic  alcohol,  gl^xerin,  or  ai* 
essential  or  fatty  oil,  pulverization  is  eHected  without  difficultv.  By 
keeping  a  short  time,  the  powder  acquires  a  crystalline  form.  With  an 
equal  weight  of  sugar,  camphor  ma^''  also  be  easily  powderecL 

Camphor  melts  at  175**  C,  boils  at  204*^,  and  volatilize»  somewhat 
rapidly  even  at  ordinary  temperatures.  To  this  latter  propert3%  com- 
bined with  slight  solubility,  must  be  attributed  the  curious  rotator)* 
motion  which  small  lumps  of  camphor  (as  well  as  barium  but^Tnte^ 
atainiic  bromide,  chloral  hydrate,  and  a  few  otlier  substances^  exIiHit 
when  thrown  on  to  water. 


*  Tliese  are  the  dimeusious  of  the  cakes 
ifiauiifActnred  in  the  laboratory  of  Messrs. 
Howartls  of  iStratfortl»  but  it  ia  obvioua 


that  they  miiy  mry  with  dilierent  tniicr*. 
^Mntthesou,    Kntjlatid  to  DeUki^    LooiL 
1870,  474. 
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solubility  of  camphur  in  water  is  very  small,  1300  parts  dissolv- 
ing alioiit  one;  but  even  tbis  small  (iuantity  is  partially  8t?paratc<i  on 
addition  of  some  alkaline  or  earthy  jmlt,  as  sulphate  of  magnesium. 
Alcohols,  ethei^,  chloroform,  carlxm  bisulphide,  volatile  and  fixed  oils 
and  liquid  hy<lrocarbons,  dissolve  camphor  abuuilantly, 

Tlie  sp.  gr.  of  cauiphor  at  0'  C.  and  up  to  G'  is  the  same  as  that  of 
water  ;  yet  at  a  somewhat  higher  temperature,  cmmphor  expands  more 
quickly,  so  that  at  10"  to  1^"  G.  its  sp.  ^^r.  is  only  0'f)92. 
ij  In  concentrated  solution  or  in  a  state  of  fusion,  camphor  turns  the 

^L  plane  of  polarization  strongly  to  the  right  Ofiieinal  solution  of  camphor 
^^(S^nritiis  Campkonfj)  is  too  weak, and  does  not  deviate  the  ray  of  liglit 
^HuA  considerable  amount.^     Crystals  of  camphor  are  devoid  of  rotatory 

The  taste  and  odour  of  camphor  are  sui  generis,  or  at  least  are  com- 
^vmoo  only  to  a  group  of  nearly  allied  substances.  Camphor  is  not 
^■altered  by  exposure  Uj  air  or  licrht.  It  burns  easily,  affording  a  brilliant 
^ninoky  Enme, 

^^       Chemical  Composition* — Camphor,  CH'^O,  by  treatment  with 
various  reagents,  yields  a  number  of  interesting  products:  thus  w^hen 
tpeatedly  distilled  with  chloride  of  zinc  nr  anhydrous  phosphoric  acid, 
t  is  converted  into  (Jyrnene  or  (Jf/tnoi,  U^^H'*,  a  body  contained  in  many 
ential  oils,  or  obtainal>le  tlierefrom. 

Caniphor,  and  also  camphor  oil,  when  subjected  to  powerful  oxidizing 

is,  absorl*s  oxygen,  passing  gradually  into  crystallized  Campfwric 

\  O'W^O^  or  C"ili^(*;OOH>,  water  and  carbonic  acid  being  at  the 

me   time  eliminated.     Many    essential   oils,    resins    and   gma-resius 

kewise  yield  these  acids  when  similarly  treated. 

By  means  of  less  energetic  oxidizers^  camjihor  may  be  converted  into 
'Oxy-Caviphor,  C^^^H^^'O-,  still   retaining   its  origiual  odour  and  taste 
heeler,  ]  808). 

Commerce— Two  kinds  of  crude  camphor  are  known  in  the  English 
market,  namely  : 

I.  Fonmma  or  China  Camphor,  imported  in  chests  lined  with  lead 


pr  tinned  iron,  and  weighing  abi^ut  1  cwl  each  ;  it  is  of  a  light  brown, 


^ftfuall  iu  grain,  and  always  wet,  as  the  merchants  cause  water  to  be 
Hpoured  into  the  cases  before  shipment,  with  a  view,  it  is  ]>retended,  of 
^fessening  the  loss  by  evaporation.  The  exports  of  this  camphor  from 
Tanisui  in  Formosa'^  were  in  peculs  (one  pecul  =  13"33  lb.  avdp.  = 
1*47^  kilogrammes)  as  follows  ; 


^0< 


1870 
U,4S1 


1871 


187S 

10,281 


1876 
7139 


1870 
8794 


1877 
]3,178 


The  shipments  of  camphor  from  Takow,  the  other  open  port  of 
^Formosa,  are  of  iusignificaut  amount  Planks  of  camphor  wood  are 
^bow  exported  in  some  quantity  from  Tamsui, 

^■^  2.  JaiKin  Camphoi*  is  lighter  in  colour  and  occasionally  of  a  pinkish 
^■nt ;  it  is  also  in  larger  grains.  It  arrives  in  double  tubs  (one  within 
^Hie  other)  without  metal  lining,  and  hence  is  drier  than  the  previous 
^^rt ;  the  tubs  hold  about  1  cwt  It  fetches  a  somewhat  higher  price 
'    than  the  Formosa  camplior. 

I  Fhnnii    Jutun.  18  April  1874,  830.  ^Hetmrm  of  JVade  ai  the  Trmty  Po^  «H 

China  for  1872,  part.  2,  p,  124. 
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Hiogo  and  Osaka  exported  in  1871,  7089  peculs  (94.5,200  lb.),  and 
Nagasaki  745  pecids  (i^9,333  lb.),  the  total  value  being  IIOJIS  dollars.* J 
In  1877  the  value  of  cam]>hor  ex])orted  tr'>in  Japan  waa  stated  to  l»a| 
equal  to  240,000  dollars.  The  imijorts  of  Unrefined*  Camphor  into  thel 
United  Kingdom  amounted  m  1870  to  12,3G8^cwt.  (1,385,210  lb.);  or 
Jiefined  Camphor  in  the  same  year  to  2361  cwt."* 

Camphor  is  largely  consumed  by  the  natives  of  India ;  the  quantity! 
of  the  crude  drug  imported  into  Bombay  in  the  year  1872-73  waa  ' 
3801  cwt.' 

Uses — Camphor  has  stimohmt  properties  and  is  freqnentl}'  used  in 
medicine  both  internaliy  and  externally.  It  is  largely  consumed  in  India. 


Other  kinds  of  Camphor  ;  Camphor  Oils, 

Camphor,  as  stated  above  at  page  512,  wm  the  name  originally  ap- 
plied to  the  product  of  Diy obalanops  ;  it  wus  then  also  given  to  that  of 
Camphor  Laurel,  and  in  1725  Caspar  Neumann,  of  Berlin,  firet  poluteJ 
out  that  many  essential  oils  afford  crystals  (*' stearoptenes  *'  of  later 
chemists),  for  which  he  proposed  the  general  name  of  camphor,  Maoy 
of  them  are  agreeing  with  the  fonnula  C'H^^^O,  and  there  are  9im 
numerous  liquids  of  the  same  composition.  It  w^ould  ap|>ear,  however, 
that  no  stearoptene  of  any  other  plant  is  absolutely  identical  with  com* 
mon  camphor ;  Lallcmand's  statement  (see  p.  479),  that  oil  of  ."ipiko 
affords  the  latter,  requires  further  examination. 

Many  other  liquid  and  solid  constituents  of  essential  oils,  or  sub- 
stances afforded  by  treating  them  with  alcohohc  potash,  answer  to  the 
formula  C"'H*'(OH).  Among  them  we  may  point  out  the  two  following ; 
they  are  the  only  substances  of  the  class  of  '*  camphors,'*  besides  common 
camphor,  which  are  of  some  practical  importance. 

Barns  Camphor ^  Borneo  Camphm\  3Iafai/au  Camphor^  Dryo- 

hfffaiiopH  Cainphor — This,  as  already  explained,  is  the  substance  ti> 
which  the  earliest  notices  of  camphor  refer.  The  tree  which  affonls 
it  is  Bri/obidanops  aromatica  Giirtn.  (D,  Cmnphara  Colebrooke),  of  ti<' 
order  Dipterocarpea',  one  of  the  most  majestic  objects  of  the  vegetiibk 
kingdom.^  The  trunk  is  very  ttdl,  round,  and  straight,  furnishdl  near 
the  base  with  huge  buttresses  ;  it  ri.ses  100  to  150  feet  without  a  bniDch, 
then  producing  a  dense  crown  of  shining  foliage,  50  to  70  feet  in  dia- 
meter, on  which  are  scattered  beautiful  white  flowers  of  deliciou* 
fragiunce.  The  tree  is  indigenous  to  the  Dutch  Residencies  on  the 
north-west  coast  of  Sumatra,  between  0""  and  3"  N.  lat,,  from  Ay<*^ 
Bangis  to  Bams  and  Singkel,  and  to  the  northern  part  of  Borneo,  and 
the  small  British  island  of  Labuan. 

The  camphor  is  obtained  from  the  trunk,  in  longitudinal  fissuft* 
of  which  it  is  found  in  a  solid  crystalline  state,  and  extractt^d  by 
laboriously  splitting  the  wood.     It  can  only  be  got  by  the  destruc- 


*  Cmnmert-kti  Rtpminfrom  II,  M.  Cvnmh 
m  Japan,  No.  1,  187*2. — The  retuniB  for 
Hiogo  and  Osaka  are  upon  the  authority  of 
the  CJhftmber  of  Conim^rce. 

^  Slat  foment  qf  ihf.  Tnnh  oml  NarUjation 
of  the  Unlttd  kingdom  for  1870-  \h  I>1 — no 
later  retuma  accessible. 


»  Staf^meid  of  the  Trade  and  Ifariffni^ 
f>/  BomfMtij  for  1872-73.  ii.  27. 

*  For  a  full  aoconnt  and  iU^ure  of  ii> 
seeW,  H*  d©  Vrie»e*8  exceUoAt  M^mbirt  «<•' 
h  Campkritr  de  Snmntra  H  df  Rorw^^ 
Leide,  1857.  23  p,  4*.  and  2  plAtoft, 
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tton  of  the  entire  t?*ee ;  —  in  fact,  many  trees  afford  none,  so  that 
to  avoid  the  toil  of  useless  felling,  it  is  now  customary  to  try  them 
by  cutting  a  hole  in  the  side  of  the  trunk,  but  the  observation  so 
made  is  often  falkcioas.  Spenser  St.  John,  British  Consnl  in  Boraeo, 
was  told  that  trees  iu  a  state  of  decay  often  contain  the  finest  cam- 
phor.^ The  camphor  when  collected  is  carefully  picked  over,  washed 
and  cleaned,  and  then  separated  into  three  qualities,  the  best  being 
foroied  of  the  largest  and  purest  crystals,  while  the  lowest  is  greyish 
and  pulverulent. 

Dryobalanops  attaining  more  than  loO  feet  in  height,  the  quantity 
of  camphor  which  it  yields  must  necessarily  be  greatly  variable.  The 
statements  are  from  about  »3  to  11  lb. 

A  good  proportion  of  the  small  quantity  produced  is  consumed  in 
the  funeral  rites  of  the  Batta  princes,  whose  families  are  often  ruined 
by  the  lavish  expense  of  )jroviding  the  camphor  and  buffaloes  which 
the  custom  of  their  obsequies  requires.  The  camphor  which  is  exported 
is  eagerly  bought  for  tlie  China  market,  but  some  is  also  sent  to  Japan, 
Laos,  Cochin  China,  Cambodia,  and  Siam. 

The  quantity  annually  shipped  from  Boraeo  was  reckoned  by  Motley 

C1851  to  be  about  7  peculs  (933  lbs.).  The  export  from  Sumatra  was 
timated  by  De  Vjiese  at  10  to  15  quintals  per  annnm.^  The  quantity 
imported  into  Canton  in  1872  was  returned  as  23,^  peculs  (3,159  lb.), 
value  42,32(3  taels,  equivaleut  to  about  80s.  per  lb.''  In  the  Annual 
Siaterncnt  of  the  Trade  of  Bombay  for  the  year  1872-3,  2  cwt.  of  Maiai/a}i 
Caviphor  is  stilted  to  have  been  imported;  it  was  valued  at  9,141  Rs. 
(£914).  In  the  ''Indian  tariff/'  1875,  the  duty  is  fixed  per  ciii.  at  40 
rapees  for  crude  camphor,  65  rupees  for  refined  camphor,  and  SO  rupees 
j^r  ]}Ound  for  Baros  camphor  ("  Bhemsaini  camphor").  The  price  in 
Borneo  in  1851  of  camphor  of  tine  quality  was  SO  dollars  per  catty,  or 
about  95^.  per  lb.:  consequently  the  drug  never  finds  its  way  into 
European  commerce, 

Borneo  Camphor,  also  termed  by  chemists  Bornml  or  Campkyl 
Alcohol,  is  somewhat  harder  than  common  camphor,  also  a  little  heavier 
so  that  it  sinks  in  water.  It  is  less  volatile,  and  does  not  crystallize  on 
the  interior  of  the  bottle  iu  which  it  is  kept;  and  it  requires  for  fusion 
A  higher  temperature,  namel}^  198°  C.  It  Ijas  a  somewhat  different 
odour,  resembling  that  of  common  camphor  with  the  addition  of  patch- 
ouli or  ambergris.  The  composition  of  bomeol  is  represented  by  the 
formula  C*"H^'  (OH).  It  may  be  converted  by  the  action  of  nitric  acid 
into  common  camphor,  which  it  nearly  resembles  in  most  of  its  physical 
properties.  Conversely,  borneol  may  also  be  prei>ared  from  common 
camphor.     By  continued  oxydation  borneol  yields  camphoric  acid. 

H  Camphor  Oil  of  Borneo — Besides  camphor,  the  Dryobala7i02ys 
^■ni||hn  another  product,  a  liquid  termed  Camphor  Oil,  which  must 
miPHIIblifou Tided  with  the  camphor  oil  that  drains  out  of  crude  laurel 
camphor.  This  Bornean  or  8umatran  Camphor  Oil  is  obtained  by 
|>ping  the  trees,  or  in  felling  them  (see  also  p.  229).     In  the  latter  way, 


^V  Li/e  in  (he  FortAt*  of  the  Far  EtMl,  ii. 
■02)  272. 

^V  In  Mi  I  burn  *a  time  {Oriental  Cotnmerre^ 
E^]8l^.  308),  Sumatra  waa  reckoned  to  ex* 
port  50  p^cnls,  And  Borneo  30  pecula  a  year. 


Hondot*B  sttttoment  (see  Ciissift  Buda)  that 
Chi  0.1  ii]i|X)rtii  oE  Barus  camphor  jvlvout 
80O  pccuhi  annually  is  plainly  enoncous. 

^  iMttrtiA  of  Tta<te  at  the  Trent tf  Fort^  hk 
China  for  1872,  p.  m. 
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Motley  in  cuttiiig  down  a  tiL-c  in  Labuan  in  May,  iMol,  piei'ced  a  ^e8e^ 

n  the  trunk  froin  which  about  tive  gallons  uf  camphor  oil  were  m 
led,  though  much  could  not  lie  caught.^     The  liquid  was  a  volatUe  ■ 


voir  1 
obtain 

oil  holding  in'solution  a  resin,  which  after  a  few  days'  exposure  to  the 
air,  wtL8  left  in  a  syrupy  state.  This  camphor  oil,  which  is  termed  Bor- 
^ieev*%  m  isomeric  with  oil  of  iur]iontine,  C"*H'^  yet  in  the  crude  states 
holding  in  solution  borneol  and  re.sin.  By  fractional  distillation,  it  may 
be  separated  into  two  portions,  the  one  more  volatile  than  the  other  but 
not  differing  in  coinpositiiin. 

Camphor  Oil  of  Formosa ,  which  has  been  already  i-eferred  tow 
draining  out  of  the  crude  camphor  of  Vliinattunnvm  Cawi/Vtor*^,  13 & 
brown  liquid  holding  in  solution  an  abundance  of  common  camphor, 
which  it  speedily  deposits  in  ciystals  when  the  temperature  is  slightly 
reduced.  From  Borneo  Camphor  Oil  it  may  ho  distinguished  by  ita 
odom*  of  samufras.  We  find  no  optical  difference  in  the  rotatory  power 
of  the  oils;  both  are  dextrogyre  to  the  same  extent,  which  is  still  the 
case  if  the  camphor  from  the  lau race* jus  camphor  oil  i.s  separated  hy 
cooling.  Borneo  camphor  oil,  for  a  sample  of  which  we  are  indebted  t<» 
Prof,  de  Vriese,  deposits  no  camphor  even  when  kept  at -15*  C. 

Ngal  Ciimphory  Blmnea  Camphor — It  has  been  known  for  many 
years  that  the  Chinese  are  in  the  hal>it  of  using  a  third  variety  «.'f 
camplior,  liavinga  pecuniary  value  intermediate  between  tliat  of  comaion 
camphor  and  of  Borneo  camphor.  This  substance  ia  manufactured  at 
Canton  and  in  the  island  of  Hainan,  the  plant  from  which  it  is  obtained 
being  Blwmca  baUmnt/fra  DC,  a  tall  herbaceoua  Com}X}sita,  of  the 
tribe  Inidoidew,  called  in  Chinese  Nga%  abundant  in  Tropical  Easkm 
Asia. 

The  drug  has  been  supplied  to  us*  in  two  foi^ns, — crude  and  pure,— 
the  first  being  in  crystiilline  grains  of  a  dirty  white,  contaminated  with 
vegetable  remains ;  the  second  in  colourless  crystals  as  much  as  i^^i 
inch  in  length.  By  sublitnation  the  substance  may  be  obtained  in 
distinct,  brilliant  crystals,  agreeing  precisely  with  those  of  Borneo 
caniphor,  which  they  also  resemble  in  odour  and  hardness,  as  veil 
as  in  being  a  little  heavier  than  water  and  not  so  volatile  as  cummou 
camphor. 

Tlic  chemical  examination  of  Ngai  camphor,  pterformed  by  Plowmiui,' 
under  the  direction  of  Prof.  Attfield,  has  proved  that  it  has  die  compa-a- 
tion  C^'^H'^^Oj  like  Borneo  camphor.  But  the  two  substances  differ  io  i 
optical  properties/  an  alcoholic  solution  of  Ngai  camphor  being  lev<mr* 
in  about  the  same  degj*ee  that  one  of  Borneo  camphor  is  deJ:t1'^fg}J^',  By 
boiling  nitric  acid,  Borneo  camphor  is  transformed  into  common 
(dextrogi/rc)  camphor, whereas  Ngaicamjihor  afibrds  a  similar  yct/rrcw0/^ 
eani|)hor,  in  all  probability  identical  with  the  stearoptene  of  Ckrynan' 
thcmum  Parthaiium  Pci-s. 

As  Ngai  camphor  is  al)out  ten  times  the  price  of  Formosa  campW, 
it  never  finds  its  way  to  Europe  as  an  article  of  trade.  In  China  itk 
consumed  partly  in  medicine  and  partly  in  perfuming  the  fine  kinds  of 


^  Ibu  Kbttrdftdb&h  in  the  9tli  century 
liicntions  it  ns  being  obtaineil  in  this  way. 

^  Tbriiogh  thi;  coiirtcfiy  of  Mr.  F,  H. 
Ewvj%  of  the  Imperial  Maritimu  Customs, 


Cftnton. — Han  bury  jiVcirwCNp  Papfm,  189.3?^ 
3  Phnrm.  Joiirw,  MaI^eh  7,  1874.  Tift 
*  Fliickiger  in  P/mrfn.  Jonm.  Apnl  1% 

I87i.  829. 
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Chinese  ink.  The  export  of  this  camphor  by  sea  fi'om  Canton  is  valued 
at  about  £3,000  a  year;  it  is  also  exported  from  Kiungchow,  in  the 
island  of  Hainan. 


CORTEX   CINNAMOMI. 

Cortex  Ciniiaiiwiid  Zeylanici;  Cinnarnon;  F.  Cannelle  de  Cei/lan; 
G.  Zimmty  Ceylon  Zimmt,  KaneeL 

Botanical  Origin — Cinnaviomum  zeylanicuni  Breyne, — a  small 
evergreen  tree,  richly  clothed  with  beautiful,  shining  leaves  usually  some- 
what glaucous  beneath,  and  having  panicles  of  greenish  flowei's  of  dis- 
agi'eeable  odour. 

It  is  a  native  of  Ceylon,  where,  according  to  Thwaites,  it  is  gene- 
rally distributed  through  the  forests  up  to  an  elevation  of  3,000  feet, 
and  one  variety  even  to  8,000  feet.  It  is  exceedingly  variable  in 
stature,  and  in  the  outline,  size  and  consistence  of  the  leaf;  and  several 
of  the  extreme  forms  are  very  unlike  one  another  and  have  received 
specific  names.  But  there  are  also  numerous  intermediate  forms;  and  in 
a  large  suite  of  specimens,  many  occur  of  which  it  is  impossible  to 
determine  whether  they  should  be  referred  to  this  species  or  to  that. 
Thwaites^  is  of  opinion  that  some  still  admitted  species,  as  C,  obtvsi- 
folium  Nees  and  C.  iners  Reinw.,  will  prove  on  further  investigation  to 
be  mere  forms  of  C,  zeylanicum. 

Beddome,'  Conservator  of  Forests  in  Madras,  remarks  that  in  the 
moist  forests  of  South-western  India  there  are  7  or  8  well-marked 
varieties  which  might  easily  be  regarded  as  so  many  distinct  species, 
but  for  the  fact  that  they  are  so  connected  inter  se  by  intermediate 
forms,  that  it  is  impossible  to  find  constant  characters  worthy  of 
specific  distinction.  They  grow  from  the  sea  level  up  to  the  highest 
elevations,  and,  as  Beddome  thinks,  owe  their  differences  chiefly  to  local 
circumstances,  so  that  he  is  disposed  to  class  them  simply  as  forms  of 
C.  zeylanicibm. 

History — (For  that  of  the  essential  oil  of  cinnamon  see  page  526). 
Cinnamon  was  held  in  high  esteem  in  the  most  remote  times  of 
history.  In  the  words  of  the  learned  Dr.  Vincent,  Dean  of  West- 
minster,' it  seems  to  have  been  the  firet  spice  sought  after  in  all 
oriental  voyages.  Both  cinnamon  and  cassia  are  mentioned  as  precious 
odoriferous  substances  in  the  Mosaic  writings  and  in  the  Biblical  books 
of  Psalms,  Proverbs,  Canticles,  Ezekiel  and  Revelations,  also  by  Theo- 
phrastus,  Herodotus,  Galen,  Dioscorides,  Pliny,  Strabo  and  many  other 
writers  of  antiquity:  and  from  the  accounts  which  have  thus  come 
down  to  us,  there  appears  reason  for  believing  that  the  spices  referred 
to  were  nearly  the  same  as  those  of  the  present  day.  That  cinnamon 
and  cassia  were  extremely  analogous,  is  proved  by  the  remark  of  Galen, 
that  the  finest  cassia  differs  so  little  from  the  lowest  quality  of  cinnamon, 
that  the  first  may  be  substituted  for  the  second,  provided  a  double  weight 
of  it  be  used. 

»  Enumeratio  Plantarum  Zeylankr,  1864.  '  Flora   SylvcUica  for  Southern   IiuUa, 

252.— I'ousult  rUo  Meis«uer  in  De  Cand.         1872.  262. 

Froil.  XV.  iect.  i  10.  *  Cummercf  and  Karhjation  of  the  An* 

cUnts  iii  the  Indian  Oceu/i,  ii,  (1807)  612, 
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It  is  also  ovidLmt  that  botli  were  regarded  as  among  the  most  cosily 
of  aromatlcs,  for  the  offering  made  by  Seleucus  11.  Callinicus,  kingof 
Syria,  and  his  brother  Autiochus  Hierax,  to  the  temple  of  Apollo  at 
Miletus,  B.C.  243,  cousisting  chiefly  of  vessels  of  gold  and  silver,  and 
olibanuni,  myrrh  {a-fxvpi*t})y  costus  (page  382),  included  also  two 
pounds    of   Cassia    (Katrla),    and    the    same    quantity   of    CinmimoH 

{KtimXfJLWfJiOp). 

In  connexion  with  this  subject  there  'm  one  remarkable  fact  to  te 
noticed,  which  is  that  none  of  the  cinnamon  of  the  ancients  was  obtained 
from  Ceylon.  "  In  the  pages  of  no  autlior,"  says  Tennent,^  '*  Europeau 
or  Asiatic,  from  the  earliest  ages  to  the  close  of  the  thirteenth  ceatur)', 
is  there  the  remotest  allusion  to  cinnamon  as  an  iodigenuus  productioo, 
or  even  as  tm  article  of  connncrcc  in  Ceylon/*  Nor  do  the  annuals  of  the 
Chinese,  between  whom  and  tlie  inhabibints  of  Ceylon,  from  the  4tb  to 
the  Hth  centuries,  there  was  frequent  intercourse  and  exchange  of 
commodities,  name  Cinnamon  as  one  of  the  productions  of  the  islaDd 
The  Sacred  Books  and  other  ancient  records  of  the  Singhalese  are  also 
completely  silent  on  this  point 

Cassia,  under  the  name  of  Kirei,  is  mentioned  in  the  earliest  Chiuesa 
herbalj^that  of  the  emperor  Shcn-nnn^,  who  reigned  about  2700  RC, 
in  the  ancient  Chinese-*  Classics,  and  in  toe  Mh-i/a,  a  herbal  dating  from 
1200  n,c.  In  the  Ihii-yao-imi-ts'ao,  written  in  the  8th  century,  mentiotj 
is  made  of  Ticn-dm  Invei,  Tien-chn  is  the  ancient  name  for  Indian 
jicrhaps  the  allusion  may  be  to  the  cassia  bark  of  Malabar. 

In  connexion  with  these  extremely  early  references  to  the  spice,  it 
may  be  stated  that  a  bark  supposed  to  be  cassia  is  mentioned  as  im- 
ported into  Eg3^pt  together  witli  gold,  ivory,  frankincense,  precious 
Avoods,,  and  apes,  in  the  1 7th  century  BX\* 

The  accounts  given  by  Diosco rides,  Ptolemy  and  the  author  of  the 
Peri  plus  of  the  Krythrean  Sea,  indicate  that  cinnamon  and  cassia 
were  obtained  from  Arabia  and  Eastern  Africa;  and  w^e  further  know 
that  the  importer's  were  Pho/nicians,  who  tmded  by  Egj'pt  and  the  R^ 
Sea  with  Arabia,  Whether  the  spice  under  notice  was  really  a  produc- 
tion of  Arabia  or  Africaner  whether  it  was  imported  thither  from  Southern 
China  (the  j>Fesent  source  of  the  best  sort  of  cassia),  is  a  question  whid 
hag  excited  no  small  amount  of  discussion. 

We  are  in  favour  of  the  second  alternative, — firstly,  because  no  sub- 
stance of  the  nature  of  cinnamon  is  known  to  be  produced  in  Ambiaor 
Africa;  and  secondly,  because  the  commercial  intercourse  which  w»s 
undoubtedly  canied  on  by  China  with  India  and  Ambia,  and  which 
also  existed  between  Arabia,  India  and  Africa,  is  amply  sufficient  to 
explain  the  importation  of  Chinese  produce;"*     That  the  spice  was  a 


*  Chislmll,    AnihimtkJS    Aeiaiifce,    17*28. 

*  Or  I/!  on  t  i  (1S59)  575. 

'  We  are  indel>te<l  to  Dr.  Bretadiueider 
of  Pekin  for  these  references  to  Chinese 
liternttire.  Fur  informatum  about  bohw  of 
thf  works  ijuottitl,  seu  hia  jiamijlilet  On 
t/ie  Stuihj  (tnti  Value  of  C/tintjfe  Bolanicat 
Worl'A^  Foochow,  1S70. 

*  Diijuichen,  Fteei  uj  an  E^ji/ptinn  Quffn, 
Leipzig,  18G8»  p.  L 

*  '* .  .  ,  I'll  at  there  vras  an  ulterior  com- 


merce beyond  Ceylon  ia  in<lubii»hle :  ((€ 
at  Ceylon  the  tnult:  from  MalaccA  jumI  ibe  \ 
GoMeti  Chersonese  met  the  nicfdiADts 
from  Arabia^  Penia  and  K^ypit.  TH^ 
might  posBibly  have  been  in  utm  bvniii  ^^ 
the  Malays  or  even  the  ChinflM,  wlioi 
to  have  been  iiavieatora  m  all  tigoai  la  ttltt-' 
vcrsally  as  the  Arabians.  .  .  *  .  VitiMDtv 
op,  cU.  ii.  284.  2S5.->iii  the  time  of  M«v» 
Polo,  the  trade  of  China  westward  in«i  , 
the  trotle  of  the  Rai  Sea^  oo  loii|eer  tij 
Ceylon,    but    on    the    coast   of    Ma 
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pp>ductitni  of  the  far  Kasb  is  niui'L-uVLir  iuipliL'tl  by  the  nsuiie  Dttrehnti 
(from  dttt%  wood  or  biirk,  ami  Ohtru,  Chiiieae)  givan  tu  it  by  tho 
Arabians  anil  Persians. 

If  this  view  of  the  case  is  admissible,  we  must  regard  the  ancient 
cinnamoa  to  have  been  the  substance  nuw  known  as  Vhhiesa  Camia 
n^ftifti  or  Chinese.  Cinwntton,  and  cassia  as  one  of  the  thicker  and 
I>erhaps  lesa  annjiatic  barks  of  the  same  gtoup,  such  in  fact  as  are  still 
found  in  conmncrce. 

Of  the  circumstances  which  led  to  the  collection  of  cinnamon  in 
Ceylon,  and  of  the  period  at  which  it  was  commenced,  nothing  is 
known.  That  the  Chinese  were  concerned  in  the  discovery  is  not  an 
unreasonable  supposition,  seeing  that  they  traded  to  Ceylon,  and  were 
in  all  probability  acquainted  Avith  the  cassia-yielding  species  of  Ciji- 
numomum  of  Houthern  Cliina,  a  tree  extremely  like  the  ciunamon 

re  of  Ceylon. 
Whattjver  may  be  the  facts,  the  early  notices  of  cinnamon  as  a  pro- 
duction of  Ceylon  are  not  prior  to  the  13th  century.  The  very  first, 
according  to  Yule,'  is  a  mention  of  the  spice  by  Kazwini,  an  Arab 
writer  of  about  A.D.  127o,  very  soon  after  which  period  it  is  noticed  by 
the  historian  of  the  Egyptian  Sultan  Kelauun,  A.D.  1283.  The  prince  of 
Ceylon  is  stated  to  have  sent  an  ambassador,  Al*Hadj-Abu*Othman,  to 
the  Sultan's  court  It  was  mentioned  that  Ceylon  produced  elephants, 
Bakam  (the  virood  of  C(xs(d}ylnia  Sapan  L, — sea  page  21*i),  pearls  and 
also  ciniuimoii,^ 

A  still  more  positive  evidence  is  due  to  the  Minorite  friar,  John  of 
Montecorvino,  a  missionary  who  visited  India.  This  man,  in  a  letter 
under  date  December  2()th,  121.>2  or  129:i,  written  at  "  Mabar,  citta  dell* 
India  di  sopra^"  and  still  extant  in  the  Mcdicean  library  at  Florence, 
Eiays  thai  the  cinnamon  tree  is  of  medium  bulk,  and  in  trunk,  bark 
JSkud  foliage,  like  a  laurel^  and  that  great  store  of  its  bark  is  carried  forth 
from  the  island  which  is  near  by  Malabar.'* 

Again,  it  is  mentioned  by  the  Mahomedan  traveller  Ibn  Batuta 
about  A.D.  1:340/  and  a  century  hiter  by  tlie  Venetian  merchant  Nicolo 
di  C^>nti,  whose  descrifttion  of  the  tree  is  very  correct/' 

The  circumnavigatiou  of  the  Cape  of  Good  Hope  led  to  the  real  dis- 
covery of  Ceylon  by  the  Portuguese  in  1505,  and  to  their  permanent 
occupation  of  the  island  in  loIlG,  chielly  for  the  sake  of  the  cinnamon. 
It  is  from  the  first  of  these  dates  tliat  more  exact  acconnis  of  the  spice 
Ijegan  to  reach  Knrope.  Thus  in  la  11  Barbosa  distinguished  the  tine 
cinnamon  of  Ceylon  from  the  inferior  Caiulh  tnsta  of  Malabar.  Garcia 
Je  Orta,  about  the  middle  of  the  sanje  century,  stated  that  Ceylon  ciuiia- 
mon  was  forty  times  as  dear  as  that  of  Malabar.     Clusius,  the  translator 


«^pftreiitly  at  Calicut,  where  the  l*ovt\i- 
gooae  found  it  on  their  lirst  arrivah  Here, 
uays  Marco,  the  ships  from  Aden  ohtained 
iheir  lAcling  from  tne  East,  ajuI  carried  it 
into  the  Red  .St?4i  for  AlexaiiflriA,  wheuco 
it  paised  into  Europe  by  nicftiiB  of  the 
Vewctiansu  —  8eo  also  Yule,   Book  of  Srr 

treo  Pulo,  ii  (1871)  325.  327. 
Marco  Polo^  ii.  2o5. 

f  i^untrertuftti    (in    the    book    ijiioteil    nt 
soli,  note  il  ii  284. 


'*  Yule,  CtithiUf  and  the  tratf  thither,  i.2Ki, 
alao  ICiiiiatuianu,  Atnri'jen  tk-r  bfiicrmi*hf^n 
Al-ademief  24  Mid  23  December  lS5d.  p.  1C3 
ami  109, 

*  Trureh  of  iin  BnluUi^  tnui&lAted  by 
I^e.  Lond.  I82t>.  1S4, 

^  Rjirausio,  Ravcoifa  tfeUe  Naviffathni  H 
Vhfjtfi^  i.  {15*53)  33*J  ;  Ktinstiniinu,  Kennt' 
tiiAH  in*lirnn  im  filnfzj'JiHtai  Jahihimdert^ 
1S(J4.  39. 
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of  Garcia,  saw  branches  of  the  cmnamoe-tree  as  early  as  1571  at  firistol 
and  in  Ho! land. 

At  this  period  cinnamon  was  cut  from  trees  growing  wild  in  the 
forests  in  tlie  interior  of  Ceylon,  the  bark  being  exacted  as  tribute  from 
the  Singhalese  kings  by  tlic  Portuguese.  A  peculiar  caste  called  chnVuiM, 
who  are  said  to  have  emigrated  from  India  to  Ceylon  in  the  13th 
century,  and  who  in  after-times  becfime  cinnanaon-peelers,  delivered  thu 
bark  to  the  Portuguese.  The  cruel  oppression  of  these  chal'ms  was  nut 
mitigated  by  the  Dutch,  who  from  the  year  l(i>G  were  virtually  masters 
of  the  whole  seaboard,  and  conceded  the  cinnamon  trade  to  their  East 
India  Company  as  a  profitable  monopoly,  whieh  the  Company  exercised 
with  the  greatest  severity.'  The  bark  previous  to  shipment  w^ 
minutely  examined  by  special  officem^  to  guard  against  frauds  on  tlio 
part  of  the  chalitiH. 

About  1 770  De  Koke  conceived  the  happy  idea,  in  opposition  to  tLe 
universal  prejudice  in  favour  of  wild-growing  cinnamon,  of  attempting 
the  cultivation  of  the  tree.  This  project  was  carried  out  under  Gover- 
nors Falck  and  Van  der  Graff  with  extraordinary  success,  so  that  tb 
Dutch  were  able,  independently  of  the  kingdom  of  Kandy,  to  furnish 
about  400,000  lb.  of  einnamon  annually,  thereby  supplying  the  entire 
Kuro[>eau  demand.  In  fact,  they  eompletely  ruled  the  trade,  and  wouW 
even  bum  the  cinnamon  in  Holland,  lest  its  unusual  abundance  should 
reduce  the  price. 

After  Ceylon  had  been  wrested  from  the  Dutch  by  the  English  in 
171)0,  the  cinnamon  trade  became  the  monopoly  of  the  English  East  I 
India  Com])auy,  who  then  obtained  more  cinnamon  from  the  foresia, 
especially  after  the  year  IBIS'S,  when  the  kingdom  of  Kandy  fell  uuder 
i5i"itiHh  rule.  But  though  the  eltalia^  had  mneb  increased  in  numbers, 
the  yearly  production  of  cinnamon  does  not  appear  to  have  exceeded 
500,000  lb.  The  condition  of  the  unfortunate  cnaluts  was  not  amelio- 
rated until  1H;j;],  when  the  monopoly  granUul  to  the  Company  was 
finally  abolished,  and  Government,  ceasing  to  be  the  sole  exporters  of 
cinnamon,  permitted  the  merchants  of  Colombo  and  Galle  to  share  in 
the  trade. 

Cinnamon  however  was  still  burdened  with  an  export  duty  equal  tn 
a  third  or  a  half  of  its  value;  in  consequence  of  which  and  of  the  c*-»ni- 
petitiou  with  cinnamon  raised  in  Java,  and  with  cassia  from  China  an  J  i 
other  pilaces,  the  cultivation  in  Ceylon  began  to  sutler.     This  duty  wm 
not  re  mo  veil  until  1853. 

The  earliest  notice  of  cinnamon  in  connexion  with  Northern  Enroj»e 
that  we  have  met  with,  is  the  diploma  granted  b}'  Chilperie  IL,  king  of 
the  Franks,  to  the  monnstery  of  Corbie  in  Noiinandy,  x,D.  71G,  in  which  j 
}>rovision  is  made  for  a  certain  supply  of  spices  and  grocery,  includiug] 
5  lb.  of  Clnjimntm^ 

The  extraordinary  vaKio  set  on  cinnamon  at  this  period  is  remarkably' 
illustrated  by  some  letters  written  from  Italvtin  which  mention  is  herd 
and  there  incidentally  made  of  presents  of  spices  and  incense.'     Thus 
in  Ajx  745,  Gemmulu.s,  a  Roman  deacon,  sends  to  Boniface,  archbishop  i 
of   Mayenee  ("  einn  vKujttd  mven'vtid")^    4  ounces  of   Cinticiwion,  4  | 


^  Tunneut,  op.  vit,  it  52, 

'^  J'.\tilewius,  JJtjtIottmta,  etc.,  Parw,  HJ40, 


* Jitfte,  BihUothfcn  Pentm  OrrmnnitAm^ 
Berliu,  iii.  it860)  154.  199.  2U.  21(ML  10^. 
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lostiis,  and  '2  pounds  of  Pepper.  In  aaj.  74-8,  Theophilacias, 
archdeacon,  present'^  to  tiie  samo  bisijop  siuiilar  spices  and 
incense.  LuUus,  the  successor  uf  Boniface, sends  to  Eadbur'ga,  abbatiSf^a 
Thanetensis^^  eirva  A.D,  732-7ol — **  unuiu  ffraphiain  art/entf'uni  vt 
sionms  et  cinnamomi  jMirterti  aliqumii*' ;  and  about  the  same  dat«, 
another  present  of  cinnamon  to  archbishop  Boniface  is  recorded, 
LJnder  date  a.d.  7S'2-7V2,  a  letter  is  extant  of  three  persons  to  the  abbess 
Cuneburga»  to  whom  the  writers  otfer^ — '*  tttris  ^tt  jfiperin  et  eiunamomi 
/H^nufxlica  .jcenia,  md  omni  vu>ntU  <i{fh'ttone  dfstmata'' 

In  the  9th  century,  Clnnauioiir  pep])er,  custus,  cloves,  and  several 
indigenous  aromatic  plants  were  used  in  the  monastery  of  St.  Gall  in 
Switzerland  as  ingredients  for  seasoning  fish.- 

Of  the  pecuniary  value  of  this  spiee  in  England*  there  are  many 
notices  from  the  year  12(14'  downwards/  In  the  16th  century  it  was 
probably  not  plentiful,  if  we  may  Judge  from  the  fact  that  it  tigures 
among  the  New  Years  gifts  to  Philip  and  Mary  (155<j-57)i  and  to  Queen 
Elizabeth  (15(j1-(>2)/ 

k  Production  and  Comniercc*— The  best  cinnamon  is  produced, 
cording  to  Thwaites,"  from  a  cultivated  or  selected  form  of  the  tree 
(var,  «.),  distinguished  by  large  leaves  of  somewhat  irregular  shape. 
But  the  bark  of  all  the  forms  possesses  the  odour  of  cinnamon  in  a 
greater  or  less  degree.  It  is  not  however  always  possible  to  judge  of 
the  quality  of  the  hark  from  the  foliage,  so  that  the  peelers  when  col- 
lecting from  uncultivated  trees,  are  in  the  habit  of  tasting  the  bark 
before  commencing  operations,  and  pass  over  some  trees  as  unfit  for  their 
purpose.  The  bark  of  varieties  fi.  niuUijloraiti  and  y.  (auli/oitara  is  of 
very  inferior  quality,  and  said  to  be  never  collected  unless  for  the  pur* 
pos6  of  adulteration. 

The  best  variety  appears  to  find  the  conditions  most  favoumlile  to  its 
culture,  in  the  strip  of  country,  12  to  15  miles  broad^on  the  south-west 
coast  of  Ceylon,  between  Negumbo,  Colombo  and  Alatura,  where  the 
tree  is  growni  u[>  to  an  elevation  of  15i)iJ  feet.  A  very  sandy  clay  soil, 
or  fine  white  quartz,  with  a  good  sub-soil  ami  free  exposure  to  the 
sun  and  rain,  are  the  circumstances  best  adapted  for  the  cultivation. 
The  management  of  the  plantations  n.^sembles  that  of  oak  coppice  in 
England.  The  system  of  pruning  checks  ttie  plant  from  becoming  a 
tree,  and  induces  it  to  form  a  stool  from  which  four  or  five  shoots  are 
allowed  to  grow  ;  these  are  cut  at  the  age  of  1 J  to  2  years,  when  the 
gre3^ish-green  epidermis  begins  to  turn  brown  by  rea-^on  of  the  formation 
of  a  corky  layer.  They  are  not  all  cut  at  the  same  time,  but  only  as 
they  arrive  at  the  proper  state  of  maturity  ;  they  are  then  G  to  W  feet 
high  and  J  to  2  inches  thick.  In  some  of  the  citmamon  gardens  at 
Colombo,  tlie  stools  are  very  large  and  old,  dating  back,  it  is  supposed, 

^om  the  time  of  the  Dutch. 

H     In  consequence  of  the  increased  How  of  sap  which  occui-s  after  the 


'  Doubtless  Emlb^trh,  thint  iiliWss  of 
Inater  in  tbe  late  of  Th«iDot  in  Kent. 
be  died  A..f>.  751. 
*  P/uimu  Journ.  viii.  (l$77)  121. 
»  Edeij»  Stai"  of  th^  Poor,  ii.  0797)  ap- 
iMidix  ;  H(tgt»r!*,  //iV.  of  Aifticuffurc  tint  I 
rkfi  in  l^njinml,  ik  (18G6)  343. 


*  Nicholls,  ProffurMfn  and  ProcesaioitH  of 
Q.  h'/hahrfh,  i,  (I82:i)  xxxiv.  118. 

*  Additioiml  iiifonnation  may  he  found  in 
two  pajK'ni  b}^  Marsh  all,  in  TbomsoD'g 
A  n  nalji  of  Ph  iloiiOf  »A  //,  x.  |l  8 1 7 )  24 1  at  id 
'MCi  ;  scealsfi  Leeclienault  rle  Im  Tour,  Mf!m. 
tlu  ,1/iMrf  ti'HitL  nat,  viii.  {I8u*2j  43l> -WO. 

^Ojh  LiL  252-233. 
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bt!avy  rains  in  May  anil  Jane,  and  again  iu  Noveuiber  and  December, 
tbe  bark  at  fcbose  seast>iis  is  easily  separated  from  the  wood,  so  that  a 
|iriiicii>al  harvest  takes  place  in  the  spring,  and  a  smaller  one  jb  the 
latter  part  of  the  year. 

The  .shoots  having  been  cut  off"  by  raeaus  of  a  long  sickle-shaped 
hook  called  a  cfdh/f  and  stripped  of  their  leaves,  are  slightly  trimmed  with 
a  knife,  the  little  pieces  thus  removed   being  reserved  and   sold  as 
Cinvmnmi  ChipH,     The  bark  is  next  cut  through  at  distances  of  atout 
a  foot,  and  slit  lengthwise,  when  it  is  easily  and  completely  removed 
by  the  insertion  of  a  pccniiar  knife    termed  a  wama,   the  separation 
being  a'^sisted,  if  necessary,  by  strongly  rubbing  with  the  iiaudle.    The 
pieces  of  bark  are  now  carefully  put  one  into  another,  and  tlie  compound 
sticks  firody  bound  together  into  l>undles.     Thus  they  are  left  for  -^ 
hours  or  more,  during  which  a  sort  oC'frrmeitkition''  (?)  goes  on  which 
facilitates  the  subsequent  removal  part.    This  is  accomplished  by  placing 
each  quill  on  a  stick  of  wood  of  suitable  thickness,  and  carefully  scnvping 
off  with  a  knife  the  outer  and  middle  cortical  layer.     In  a  few  houn 
aft^^r  tins  o|jeratioo,  the  peeler  commences  to  place  the  smaller  tubes 
within  the  larger,  also  inserting  the  small  pieces  so  as  to  make  up  aa 
almost  solid  stick,  of  about  40  inches  in  length.    The  cinnamon  thus 
preparer!  is  kept  o]ie  day  in  the  shade,  and  then  placed  *m  wicker  trayj* 
in  the  son  to  dry.     When  sntHcicntly  dry,  it  is  made  into  bundles  of 
about  30  lb,  eaeh,^ 

Tlie  cinnamon  gardens  of  Ceylon  were  estimated  in  ISGO-U-t  tu 
occupy  an  area  of  about  14,400  acres;  in  the  catalogue  of  the  British 
Colonies,  Paris  E.xhibition,  1878,  about  2  millions  of  acres  are  stated  to 
be  under  cultivation  in  the  island,  2G,000  acres  with  cinnamon.' 

The  exports  of  cinnamon  from  Ceylon  have  been  as  follows: — 


1871 
1.359,327 lb.,  value  £67,0015. 


1872  1870 

1,267.953  IK  value  £UJi7.  1.5OO.O00 1 


At  present  the  cultivation  of  coffee  is  displacing  that  of  cinnamoti, 
the  exports  of  the  former  in  1875  being  l):f8,G0(J  cwts.  valued  at  4J 
millions  sterling.  Of  the  crop  of  187 2  there  were  1,179,516  t^-  ^ 
cinnamon  shipped  to  the  United  Kingdom,  5fi,430  lb.  to  the  United 
States  of  North  America,  and  10,000  H>.  to  Hamburg. 

Besides  the  above-named  exports  of  cinnamon,  the  official 
statistics^  record  the  export  of  '^Cinnavtoit  Bark'* — 8846  IK  iw 
1871 — 23,449  lb.  in  1872.  This  name  includes  two  distinct  articles, 
namely  Clnvfimon  Cktp.%  and  a  very  thick  bark  derived  from  oW 
stems.  The  Cmnamo'n  Chips  which,  as  exphuned  on  the  previous 
page,  are  the  tii^t  trimmings  ol  tho  slioots,  arc  very  aromatic  ;  they  used 
to  be  considered  worthless,  and  were  thrown  away.  The  second  article, 
to  which  in  the  London  drug  sales  the  name  '*  Chmamoh  Bark"\^ 
restricted,  is  in  flat  or  slightly  channelled  fragments,  which  are  as  much 
as  y%  of  an  inch  in  thickness,  and  remind  one  of  New  Grana<la  cinchona 


'  Foniierly  c^ed  furtfefa  ot  fardHlo,  a 
iiume  signifying  in  tlie  llomance  languages 
hundh  or  packntjn.  The  vronX/artlrf^  having 
the  same  mcAiiiiigj  is  foniid  in  old  English 
%vntcra. 

^  Vet  tho  ciiltivation  was  far  rnoro  exten* 
give  in  tho  earlier  part  of  the  century,  as 


wc  may  judge  by  the  statement  that  tbt 
five   principal  cinnamon  gardens    arcrtlild 

Negumbo,  Colombo,  Barberyn,  Oalle,  loi 
Matura,  were  each  from  15  to  20  miJt$  h 
cirntm/rrfvcf^  (Tenncnt's  Crjffnn,  li.  J63\. 

*  Crtfhn  Blue  Book^f  for  1871  and  l^ 
prill  tod  at  Colombo, 
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It  is  very  deficient  in  aromatic  qualities,  and  quite  unfit  for  use 
in  jthannacy. 

Lin  most  otlier  countries  into  winch  (*innainoitiUiti  zeyifinicum  has 
en  tramiphxnted,  it  has  been  found  that,  partly  from  its  teiKleoc}^  to 
jiass  into  new  varieties  and  partly  perhaps  from  want  of  careful  cultiva- 
tion and  the  absence  of  the  skilled  cinnamon-peeler,  it  yicdds  a  bark 
appreciahly  difi'erent  from  that  of  Ceylon.  Of  other  cinnamon-produciu|^ 
districts,  those  of  Southern  India  loay  be  mentioned  as  affording  tlie 
AtiildUtr  or  Tiiinerellif,  and  the  TelUehrrrf/  China mon  of  commerce,  the 
latter  being  almost  as  good  as  the  cinnamon  of  Ceylon/  The  cultiva- 
tion in  Java  commenced  in  1825.  The  plant,  according  to  Miquel,  is  a. 
variety  of  6'.  zeylanicum,  diBtinguished  by  its  very  large  leaves  which  are 
frequently  8  inches  long  by  5  inches  broafh  The  island  exported  in 
1870,  1109  peculs  (147,86Glb.);  in  1871  only  440  peculs  (59,400  Ik)" 

fcCiIma^lon  is  also  gi'own  in  the  French  colony  of  Guyana  and  in 
razil,  bat  on  an  insignificant  scale.     The  samples  of  the  bark  from 
those  countries  which  we  have  examined  are  quite  unlike  the  cinnamon 
^  CeyloiL     That  of  Brazil  in  particular  hjis  e violently  been  taken  from 
Meais  several  years  oki 

■     The  importations  of  cinnamon  into  the  United  Kingdom  from  Ceylon 
Ire  shown  by  tlie  folKjwing  figures:— 


1867 

m,034  lb. 


18«9 
2,611,473  Ih. 


1870 
2, 148,405  Ik 


1871 
1,4:^0,518  IK 


1873 
1.0l5,44illb. 


1B76 
1,330,0(30  lb. 


r 

f     During  1872,  50,000  lb.  of  cinnamon    were   imported   from  other 
countries. 

Description — Ceylon  cinnamon  of  the  finest  description  is  imported 
in  the  form  of  sticks,  about  40  inches  in  length  and  J  of  an  inch  in 
thickness,  formed  of  tubular  jueces  of  biirk  about  a  foot  long,  dexter- 
ously arranged  one  within  the  other,  so  as  to  form  an  even  rod  of  euu- 
sid^rable  firmness  and  solidity,  The  quills  of  bark  are  not  rolled  up  as 
simple  tubes,  but  each  side  curls  inwards  so  as  to  form  a  channel  with 
in-curving  sides,  a  circumstance  that  gives  to  the  entire  stick  a  somewhat 
fattened  cylindrical  form.  The  bark  composing  the  stick  is  extremely 
Biin,  measuring  often  no  more  than  jfiV  n  of  an  inch  in  thickness.  It  has  a 
light  brown,  dull  surface,  faiotly  marked  with  shining  \ya\y  lines,  and 
bearing  here  and  there  scars  or  holes  at  the  ]xunts  of  insertion  of  leaves 

k  twigs.  The  inner  surface  of  the  bark  is  of  a  darker  hue.  The  bark 
brittle  and  splintery,  with  a  fragrant  odour,  peculiar  to  itself  and  the 
allied  barks  of  the  same  genus.  Its  taste  is  saccharine,  pungent,  and 
aromatic. 

The  bales  of  cinnamon  which  arrive  in  London  are  always  re*packed 

in  the  dock  warehouses,  in  doing  which  a  certain  amount  of  breakage 

occurs.     The  spice  so  iDJured  is  kojit  separate  and  sold  as  iSviall  Cin* 

^ammi,  and  is  very  generally  used  for  pharmaceutical  purposes.     It  is 

Bften  of  excellent  quahty. 

P      MicrosGopjG  Structure — By  the  peeling  above  described,  Ceylon 
cinnamon  is  deprived  of  the  suberous  coat  and  the  greater  paii  of  the 
iiddle  cortical  layer,  so  that  it  ahuost  consists  of  the  mere  Uber  {emlv- 
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'phldsum).    Three  tliffereiit  layei*s  are  tu  he  distinguished  on  a  transveratt 
section  of  this  tissue  : — 

1.  The  external  surface  which  is  eom])oseil  of  one  to  three  rows  of 
large  thick-walled  cells,  formiug  a  coherent  ring;  it  is  only  interrupted 
by  bundles  of  liber-fibres,  which  are  obvious  even  to  the  unaided  eye; 
they  com|iose  in  fact  the  wavy  lines  mentioned  in  the  last  page. 

2.  The  middle  layer  is  built  mi  of  about  ten  rows  of  parenchymatous 
thin-walied  cells,  interrupted  by  much  larger  cells  containing  dejxjsits 
of  mucilage,  while  other  celln,  not  larger  than  those  of  the  parenchyuie 
itself,  are  loaded  with  essential  oil 

3.  The  innermoHt  layer  exhibits  the  same  thin- walled  but  smaller 
cells,  yet  intersected  by  narrow,  somewhat  darker,  medullary  rays,  and 
likewise  interrupted  by  cells  conU^ining  either  mucilage  or  essential  oil 

Instead  of  bundles  of  libcr-fibres,  til>res  mostly  isolated  are  scattereil 
through  the  two  inner  layers,  the  iiarenchynie  of  which  alx>unda  in 
small  starch  granules  accompanied  by  tannic  matter.  On  a  longitM- 
dinal  section,  the  length  of  the  liber-libres  becomes  more  evident,  as 
well  as  oil-duets  and  gum-ducts. 

Chemical  Composition— The  most  interesting  and  noteworthy 
constituent  of  cinnamon  is  the  essential  oil»  which  the  bark  yields  to  tlit* 
extent  of  J  to  1  per  cent,  and  which  is  distilled  in  Ceylon, — v«ry 
seldom  in  England.  It  was  prepared  by  Valerius  Cordus,  w^ho  stat<jd,* 
somewhat  befrtre  la^^,  tliat  the  oils  of  vlnnftinon  and  clove.^  belong  to 
the  small  number  of  essential  oils  which  are  heavier  than  waUjr, 
"  fundura  petunt."  About  1571  the  essential  oils  of  ctrnhirnon,  m^* 
d<fves,j)epper\  nutmegs  and  several  others,  were  also  distilled  by  Guin- 
therus  of  Audcrnach,"'^  and  again,  about  the  yenr  158^,  by  Porta.' 

In  the  latter  part  of  the  last  century,  it  used  to  be  brought  i^ 
Europe  by  the  Dutch.  During  the  five  years  from  177*5  to  1779  ii*' 
elusive,  t!ie  average  quantity  amntaUy  disposed  of  at  the  sales  of  the 
Butch  East  India  Company  was  176  ounces,  Tlie  whole^sale  price  in 
Loudon  between  177  (J  and  17^2  was  21k.  per  ounce ;  but  from  17^*^^ 
1780,  the  oil  fetched  G'ls.  to  08,s.,  t!ie  increase  in  value  being  doubtless 
occasioned  by  tlie  war  wdth  Holland  commenced  in  1782,  The  oi!  i?" 
now  largely  ]>roduced  in  Ceylon,  from  wdiich  island  the  quantity 
exported  in  1871  was  14-,70t>  ounces;  and  in  1872,  30,100  ounces,*  Tb« 
oil  is  shipjied  ch icily  to  England. 

Oil  I  if  cinnamon  is  a  golden -yellow  liquid,  having  a  Bp.  gr.  of 
I'Ooo,  a  powerful  cinnamon  odour,  and  a  sweet  and  aromatic  bat 
burning  ti^ste.  It  deviates  a  ray  of  polarized  light  a  very  little 
to  the  left.  The  oil  consists  cVdetly  uf  Cinnainic  AldelyJ^r 
O'H''(CH}-C0H,  together  with  a  variable  proportion  of  hydrocarbins- 
At  a  low  temperature  it  becomes  turbid  by  the  deposit  of  a  cMW- 
jihor,  which  w^e  have  not  examined.  The  oil  easily  absorbs  oxygen. 
becouiing  thereby  contaminated  with  resin  and  cinnamic  acid, 
C'^}i*(CEfCOOH. 

Cinnamon  cc^ntains  sugar,  mannite,  starch,  mucilage,  and   tannic 


*  In  hia  lK>(>k  *'Dc  arti tie ioais  extraction i* 
Ijiia,'*  published  hy  (leaner,  Argentornti^ 
1561.  fol.  •i-m 

'  JJe  metiirina  **ettri  at  mtPa,  BaaOeiB,  1571. 
tt30  035. 


1589.  184. 
*  CtffhH  Bhft  Book*  for  1871  and  \^ 
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acid.  The  Cinnamomln  of  Marti u  (1S(>,S)  ]ms  bet^ii  shown  by  Wittsteia 
to  be  very  probably  mere  matinibe.  The  effect  fjf  iorline  on  a  decoction 
of  eiiinanioii  will  be  noticed  imder  the  head  of  Cassia  Ligoea.  CiiiTia- 
mon  attbrded  to  Schiitzlur  (1862)  5  per  cent  of  ash  consisting  chiefly 
of  the  carbonates  of  ciilcium  and  potassium. 

Uses — Cinnamon  is  used  in  medicine  as  a  cordial  and  stimulant, 
but  is  much  more  largely  consumed  as  a  spice. 

Adulteration — Cassia  lignea  l>eing  much  cheaper  than  cinnamon, 
is  very  commonly  substituted  for  it  So  long  a-s  the  bark  is  entire, 
there  is  no  difficulty  in  its  recognition,  but  if  it  should  have  been 
reduced  to  powder,  the  case  is  widely  different  We  have  found  the 
following  testa  of  some  service,  when  the  spice  to  be  examined  is  in 
powder: — Make  a  decoction  of  powdered  cinnamon  of  known  genuine- 
ness ;  and  one  of  similar  strength  of  the  suspected  |>owder.  When 
cool  and  strained,  test  a  fluid  ounce  of  each  with  one  or  two  drops 
of  tincture  of  iodine.  A  decoetion  of  cinnamon  is  but  little  affected, 
but  in  that  of  cassia  a  deep  blue-black  tint  is  immediately  produced 
(see  further  on,  Cort  Oassi^e).  The  cheap  kinds  of  cassia,  known  as 
Ciissia  Vfra,  may  be  distinguished  from  the  more  valuable  VhinvHe 
Casmi,  as  well  as  from  cinnamon,  by  their  richness  in  moeilage.  This 
can  be  extracted  by  cold  water  as  a  thick  glairy  liquid,  givitig  dense 
ropy  precipitates  with  corrosive  sublimate  or  neutral  acetate  of  lead, 
"lUt  not  with  alcohol. 


[ 


Other  products  of  the  Cinnamon  Tree* 


Ej*^en(i(tf  Oil  of  Chfmfmoa  Lmf  (Olnini  VlvuHmuttn  foFiormn') 
— This  is  a  brown,  viscid,  essential  oil,  of  clove-like  odour,  which  is 
metimes  exported  from  Ceylon.  It  has  been  examined  by  Stenhouse 
854),  who  found  it  to  have  a  sp.  g\\  of  \'{\y^,  and  to  consist  of 
mixture  of  Etigenol  (p.  284)  with  a  neutral  hydrf>carbon  having  the 
tmula  C^'^H^^,     It  also  ecm tains  a  small  quantity  of  benzoic  acid. 

Esimntkd  OH  of  Cinnauiou  Hoot  (Oleum  Cinnamoiti  rttdicifi) — 
yellow  liquid,  lighter  tlian  water,  having  a  mixed  odour  of  camphor 
d  cinnamon,  and  a  strong  cam[>Ijoraceous  taste.  Both  this  oil  and 
at  of  the  leaf  were  descrilied  by  Kiimpfer  (1712)  and  by  Seba  in 
%31,*  and  perhaps  by  Garcia  de  Orta  so  early  as  1.30-*?.  SoHcl  camphor 
lay  also  be  obtained  from  the  root.  A  water  distilled  from  the 
wers,  and  a  fatty  oil  expressed  from  the  fruits  are  likewise  noticed 

old  writers,  but  are  unknown  to  us. 


CORTEX    CASSIiE    LIGNEiE. 

Cassia  Liiptea^  Cassia  Bark. 

Botanical  Origin — Various  species  of  Clnnamomiiin  occurring  in 

ae  warm  countries  of  Asia  from  luilia  eiLstward,  atibrd  what  is  ternied 

commerce  Cassut  Bark,     The  trees  are  extremely  varialde  in  foliage, 

iHoreseences  and  aromatic  j>roperties,  and  the  tiistmetncss  of  several  of 

ie  species  laid  down  even  in  recent  works  is  still  uncertain. 

»  Phil,  Tratis,  xxxvt  (1731)  107. 
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The  bark  which  bears  par  ea^ellence  tbe  name  of  Ctissia  or  Custda 
lignea,  and  wliicb  m  dis^tinj^uishecl  on  the  Continent  as  Chinese.  Cinna' 
mon,  i.s  a  production  of  tlio  provinces  of  Kwaugtmig,  Kwangsi  an4 
Kweichati  in  Southern  China.  The  Frencli  expedition  of  Lieut.  Oarnier 
for  the  exph>nition  of  the  Mekong  and  of  Cochin  China  {18Gt>-G8)  foun<l 
cassia  growini,^  in  about  N.  lat.  \if  in  the  forests  of  the  valley  of  thp 
Se  Nguni,  one  of  tlie  affluents  on  the  left  bank  of  the  Mekong  near  the 
frontiers  of  Aiinaui*  A  part  of  this  cassia  is  carried  by  land  intr^  China, 
while  another  part  is  conveyed  to  Bangkok/  Although  it  is  custt^in&ry 
to  refer  it  without  hesitation  to  a  tree  named  Cinvamo/niim  Caiif*hi, 
we  find  no  warrant  for  such  reference:  no  competent  observer  ha-'i 
visited  and  described  the  cassia-yielding  districts  of  Cliina  prefer,  ain! 
!>rongIit  therefrom  the  specimens  requisite  fur  asceitaining  the  botanieal 
origin  of  the  bark.- 

Cassia  lignea  is  also  produced  in  the  Khasya  mountains  in  Eastern 
Bengal,  whence  it  is  brought  down  to  Calcutta  for  shipment'  lu  Uil'* 
region  there  are  three  species  of  CtHnftmommn,  growing  at  1*)(X>  to  40D(' 
feet  above  the  sea-level,  and  ail  have  bark  with  tlie  flavour  of  ciimamon, 
more  or  le,ss  ]iure  :  they  are  C.  obtumfvlium  Nees,  6'  paiicijloram  Nees, 
and  C,  Tntrnda  V\\  Nees  et  Eberm. 

Oiinuviiiomnm  iner^  Reinw.,  a  very  variable  species  occurring  in 
Continental  India,  Ceylon,  Tavoy,  Java,  Sumatra  and  other  islaixls  of 
the  Indian  Archipelago,  and  possibly  in  tlie  oi^nion  of  Thw^aitea  aracnf 
variety  of  C  zetjUinicwm,  but  according  to  Meissner  well  distinguish^ 
by  its  paler,  thinner  leaves,  its  nervation,  and  the  ehamcter  of  it«  aroio/k 
wc)tdd  appear  to  yield  the  cassia  bark  or  wild  cinnamon  of  Southend 
India;^ 

(I  Tffitiahi  ¥i\  Nees  et  Eberm.,  which  besiiles  growing  in  Khas>'ai5« 
found  in  the  contiguous  regions  of  Silhct,  Sikkim,  Nepal,  and  Kuroiwo. 
a!id  even  reaches  Australia,  probablj'-  affords  some  cassia  l^rk  iu 
Northern  India. 

Large  quantities  of  a  thick  sort  of  cassia  have  at  times  been  import^il 
from  Singapore  and  Batavia,  nrucb  of  which  is  |)roduced  in  Sumatra  It* 
the  absence  of  any  very  reliable  information  as  to  its  botanical  souitrf*. 
we  may  suggest  as  jirobable  niOther-|jlants,  C\  Cassin  BI.  and  C,  Bur- 
vtHuni  BL,  var.  a.  chitHnwe,  both  stated  by  Toijsmann  and  Binnendijt 
to  be  cultivated  in  Java.*  The  latter  species^  gi*owing  also  in  tli« 
PhilipjVines,  most  probably  affords  tlie  cassia  bark  wluch  is  shipi»J 
from  Manila. 

History-  In  the  preceding  article  we  have  indicated  (p.  520)  the 
reniote  period  at  whicli  cassia  bark  appears  to  have  been  known  totht^ 
Chinese  ;  and  have  stated  the  reasons  tliat  led  us  to  believe  the  cin- 


'  Thitvch  Not f.»midk(ttf«dH  Vojfafjed^Ex- 
plorndou  dn  M^kmiQrtdt^  Cochinehdtf,  Paris, 
IS70.  ;M),~<jaruier,  VoffOifr  tii  Indo-Vhhir, 
n.  (ParU»  lS7a)43S. 

-  Tli«  greatest  market  in  China  forcnssizt 
ami  ^inimiuon  accoicHiig  to  Hr,  F.  Porter 
Smith,  i«  Taiwn  in  Ping-nan  hi  en  (.Sin-eliftn 
fn),  in  Kwnngsi  province. — Mat,  Mtd.and 
SaL  Jiht.q/'atwa,  I S7 1.  5L\  -  The  capital 
of  Kwangsi  is  Kweiliii  fu,  literally  CVw^iVt* 
Forest, 


*  Hooker,  HlmaUiffan  JoumnU^  «l.  %  ^ 

(1855)303. 

*  A  specimen  of  the  nloin-biirk  af  G  faW 
from  li-avni  1  tp  ni  by  Pr. 
Wariug,  ha  Mir,  but  in  qOl^ 
(levnid  of  th-  i„  .^  .,.  ...;.  =  ,. ^ukon. 

^  (UUnlotjitrH    Pfimtftrum    iftur    In    /»**»» ^ 
liotatiiro  BofforietuificolHutHr^  BaLwia,  I 
92, 
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n  of  the  ancient'^  was  that  substance.  It  must,  however,  be 
observed  that  Theoiihrastus,  Dioscuri Jes,  Pliny,  Strabo  and  others,  B,H 
well  as  the  remarkable  inscription  ou  the  temple  of  Apollo  at  Miletus, 
represent  ciiinauion  and  oa,ssia  as  distiuct,  but  nearly  allied  sub- 
stances. While,  on  the  other  hand,  the  author  of  liie  Perij)lus  of  the 
Erythrean  Sea,  in  enumerating  the  proilucts  shipped  trom  the  various 
commercial  ports  of  Eastern  Africa'  in  the  fii^st  century*  mentions  Camut 
(Kucria  or  KarrcrUx)  of  various  kinds,  but  never  employs  the  word  Cin- 

In  the  list  of  productions  of  India  on  which  duty  was  levied  at  the 
Roman  custom  bouse  at  Alexandria,*  nraA.D.  170-180, 67 ^luaiuomu/n  is 
mentioned  as  wellasftf,^.s/V/  turiana,Xyloef(8sta  and  X l/k^ci7lnmno^numr 

f^  the  distinction  liere  drawn  between  cinnamon  and  cassia  we  can  give 
explanation  ;  l>ut  it  is  worthy  of  note  that  iivi<jH  and  (jntnches  of  a 
h/ttamornam  are  sohl  in  the  Chinese  drug  shops,  and  may  not  im- 
jirobtibly  be  the  xt/loca^'is la  oirxijloernnamoft  of  the  ancients.^  Tlie  name 
Cfisshf  lif/nen  would  seem  to  have  been  origirudly  bestowed  on  some  such 
substaijce,  rather  than  as  at  present  on  a  mere  bark.  The  spice  was 
also  undoubtedly  caileJ  CasMta  syrinx  and  Ca.*^ia ^fi^ituldrls  (p,  221), — 
names  which  evidently  refer  to  a  bark  which  had  the  form  of  a 
tube.  In  fact  there  may  well  have  been  a  diversity  of  qualities,  some 
perhaps  very  costly.  It  is  remarkable  that  such  is  still  the  case  in 
China,  and  that  the  wealthy  Chinese  employ  a  thick  variety  of  cassia^ 
the  price  of  which  is  as  much  as  18  dollars  per  catty,  or  about  oGs. 

tr  lb.* 
Whether  the  Arcymafa  CaBske,  which  were  presented  to  the  Church 
Rome  under  St.  Silvester,  A.D.  314-3o5,  was  the  modern  cassia 
bark,  is  rather  doubtful.  The  largest  donation,  200  lb,,  which  was 
accompanied  by  pepper,  saffron,  storax,  cloves,  and  Ijalsam^  would  appear 
Ui  have  arrived  from  Egypt*  Cassia  seems  to  have  been  known  in 
Western  Europe  as  early  as  the  7tb  century,  for  it  is  mentioned  with 
cinnamon  by  St.  Isidore,  archbishop  of  Se^dlle,*^  Cassia  is  named  in 
one  of  the  Leech-books  in  use  in  England  prior  to  the  Norman  coiK|Uest.' 
The  Bpice  was  then  sold  in  London  as  Can  el  in  1 204,  at  lOc^.  per  lb., 
sugar  being  at  the  same  time  12f/ ,  cumin  2</,,  and  ginger  18*7/'  In  tlie 
Soke  of  Kurlun\^  written  in  the  15th  century  by  John  Russell,  cham- 
berlain  to   Humphry,   duke   of  Gloucester,   cassia   is   spoken   of   as 

"1  \7 


'  Vincciit,  Ctmitujfrcp  ami  Sftvii/dtHut  *>/ 
thf  Atictmlji  in  the  ituUnn  (k'ean,  ii.  (1807) 
130.  134.  HO.  154).  lo7.— That  the  ancieota 
abouldcoafoandthe  (USerent  kinda  of  caseia 
is  really  no  matter  for  surpiise,  wlieii  we 
modcniSi  whether  botanistii»  phamioccilo- 
gi«ta^  or  spice-dcttlerfi,  Are  uoabk  to  pcitit 
ou!     "  "  r«  h^'  which  to  distiiiguifeih  the 

|>;ii  ijToup,  or  even  tu  givo  <leHiiito 

llf  ^'     .  -    -.iuse  found  iu  our  warchouBea. 
^pVmcent«  op.  cit  ii.  701-71*3. 
B8e€  further  on,  Allied  Pnjilucti,  Ctumkt 
UoM,  page  5:^3. 

W  Very  find  iiij«cimeuM  of  this  costly  hark 
MkTe  befin  kiiialy  supplied  to  ua  by  Dr.  H. 
F*,  llancc,  HritishX'ice  roiiHulatWTiarapoA. 

*  \'ignolicji,  Liber  Pont^^aii^f  Roinie,  i. 
)  94.  95. 


*  Migne,  PatrotoijU^  Curmta,  Ixxxii.  (1850) 
<>2"2. — St.  laidoro  evidently  i|iiotofi  (ialt^li, 
hut  hia  remarks  imply  that  both  spiietjti 
were  know  at  the  period  when  he  wrote, 

'  Cockajaie,  LfrrMdomn,  ttc,  of  Karltf 
Kitffiand,  ii.  (18(>5)  143. 

*  Rogers,  Hijut.  o/  AtjrienUnr^  and  Price* 
inEwjhoifi,  ii.  (I8ii0)5-13. 

"The  book  has  iieen  reprinted  for  the 
Early  EtighbbText  Society,  1S68.— RuB3i*U 
aaya  : — **  Looke  that  your  stikkca  of  si/na' 
momt  he  thyfi,  hretille  and  fayre  iu  colewr 
....  for  t-'anrltc  m  not  so  good  in  tbia 
crafte  and  cure.''— And  in  his  directions 
**  how  to  mal'f  Vpocrati,^'  he  prescrih^^ii 
dt/namotne  in  that  "/or  loiitni,"  but 
**  canelle  "  in  that  for  **  cotnmifn  jif^pU,'^ 
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resembling  cinnamon,  but  cheaper  *Tnd  commoner,  exactly  as  at  tho^ 
present  day* 

Production — We  have  no  informntion  whether  the  tree  whici 
affords  the  cassia  Lark  of  Southern  Cliioa  is  cultivated^  or  whethe 
it  13  exchisively  found  wild. 

The  Calcutta  cassia  bark  collected  in  the  Khasya  mountain»  and 
brought  to  Calcutta  is  afforded  by  wild  trees  of  small  size.     Dr.  Hooker  j 
who  visited  the  district  with  Dr.  Thomson  in  1850,  observes  that  tbej 
trade  in  the  bark  is  of  recent  introduction.^     The  bark  which  varied  | 
much  in  thickness,  has  been  scraped  of  its  outer  layer. 

Cassia  is  extetifsively  produced  in  Sumatra,  as  may  be  inferred  from 
the  fact  that  Padang  in  that  island,  exported  of  the  bark  in  1871,  6127  j 
peculs  (817,006  lb.),  a  large  proportion  of  which  was  shipped  to] 
America."  Ref]^rding  the  collection  of  cassia  on  the  Ma1al»ar  eoa^t,  in 
Java  and  in  the  Philippines,  no  particular  account  has,  so  far  as  we 
know,  l>een  published.  Spain  imported  from  the  Philippines  by  way 
of  Catliz  in  1871,  03,000  lb.  of  cassia.* 

Description  —  C/^u^e^t'    Caj^sia   liyni'tf,   otherwise    called    tlih\(^\ 
Cinnamon,  \vhich  of  all  the  varieties  is  that  most  esteemed,  and  ap- 
proaching most  nearly  to  Ceylon  cinnamon,  arrives  in  small  bundles  | 
about  a  loot  in  length  and  a  pound  in  weight,  the  pieces  of  bark  being 
held  t<jgether  with  bands  of  bamboo. 

The  bark  has  a  general  resemblance  to  cinnamon,  but  is  in  simple 
quills,  not  inserted  one  witliin  the  other*  The  quills  moreover  are  Ie»^ 
straight,  even  and  regular,  and  arc  of  a  darker  Ijrown  ;  and  though 
sfune  of  the  bark  is  extrernely  thin,  other  pieces  are  much  stouter  tlian 
fine  cinnamon, — in  fact,  it  is  much  less  uniform.  The  outer  coat  1*^ 
been  renioved  with  less  care  than  that  of  Ceylon  cinnamon,  and  piece*  I 
can  easily  be  found  with  the  corky  hiyer  untouched  b}^  the  knife. 

Cassia  bark  breaks  with  a  short  fracture.  The  thicker  bark  t'ut 
transversely  shows  a  faint  white  line  in  the  centre  running  par*lW 
with  the  surface.  Good  cassia  in  taste  resembles  cinnamon,  than  whiA 
it  is  not  less  sweet  and  aromatic,  though  it  is  often  described  as  less  fift^ 
and  delicate  in  flavour. 

An  unusual  kind  of  cassia  ligneaia  imported  since  1870  from  Chin*  j 
and  oUcred  in  the  London  market  as  China  C?*mm7/ion,*  though  it  i*l 
nob  the  bark  that  bears  this  name  in  continental  trade.     The  new  Ami] 
is  in    unscrafMul  quills,  which  are  mostly  of  about  the   thickness  cif 
ordinary  Chinese  cassia  liguea ;    it  has  a  very  sacchaiine  taste  and 
pungent  cinnamon  flavour. 

The  less  esteemed  kinds  of  cassia  bark,  which  of  late  years  ha^* 
been  poured  into  the  market  in  vast  quantity,  ai-e  known  in  commerce  I 
as  CumUt  liifitea,  Cfjusla  tv^rtt  or  Wild  Citmifiy  and  are  further  distiu- 
guished  by  the  names  of  tlie  localities  wlience  shipped,  as  CalcutuJ 
Java,  Timor,  etc. 

The  barks  thus  met  with  vary  exceedingly'  in  colour,  thickness 
aroma,  so  that  it  is  vain  to  attempt  any  general  classification.    Son 


1  Hooker,  op.  cit, 

*  Conmdar  JReportit,  Aii^iet  1873.  953. 

•  ConMil  Reade,  Ixeport  on  Mc  Tradf,  e/c, 


ofCiiditfor  1871,  wh«re  the  sfacc  if  cilW 

*  Fliickiger  in  Wiggen  and  ffurffin^*"'' 
Jahrtdifvidit  for  1S72.  52. 


CORTEX  CARSLE  LIONE/E 


F 


'e  a  pale  cinnramon  hue,  liut  most  are  nf  a  deep  rich  bfowiL  They 
resent  ail  variations  in  thicknef^s,  from  that  of  cardboard  to  more  than 
a  quarter  of  an  ineli  thick.  The  flavonr  is  more  or  less  that  of  cimia- 
moD,  often  with  some  unjileasant  addition  suggestive  of  inseets  of  the 
genus  Cmiex.  Many,  besides  being  aromatic,  are  highly  mucilaf,nnou3, 
the  mucilage  being  freely  imparted  to  cold  water  Finally,  we  liave 
et  with  some  thick  cassia  l3ark  of  good  appearance  that  wjis 
distinguished  by  astriugency  and  tlie  almost  entire  absence  td' 
aroma. 

■^  Microscopic  Structure — A  tmnavei-se   section  of  such   pieces  of 

^Pftinese  Cas^sin  litjnea  as  still  bear  the  suberous  envelope,  exhibits  tlje 

^p)llowii)g  characters.     The  external  surface  is  made  uj>  of  several  rows 

of  the  usual  cork-cells,  loaded  with  brown  colouring  matter.     In  pieces 

from  whicli  the  cork-cells  have  been  entirely  .scraped,  the  surface  is 

foniied  of  the  mesoiihlauini,  yet  by  far  the  largest  part  of  the  bark 

Ielongs  to  the  liberorendophkeum.  Isolated  liber- fibres  and  thick- walled 
ells  (stone-cells)  are  scattei-ed  even  through  the  outer  layers  of  a  trans- 
erse  section.  In  the  middle  zone  they  are  numerous,  but  do  not  form 
coherent  sclerenchymatous  ring  as  in  cinnamon  (p.  52G).  The  inner- 
lost  part  of  the  liber  shares  the  structural  character  of  cinnamon 
^ith  diHerences  due  to  age,  a-s  for  instance  the  greater  development  of 
tlie  medullary  rays.  Oil-cells  and  gum-ducts  are  likewise  distributed 
^41  the  i>arenchynie  of  the  former. 

B  The  *'  Chhm  Cinnamon  "  of  1870  {p.  530)  comes  still  nearer  to 
^teylon  cinnamon,  except  that  it  is  coated.  A  ti*aasvei*se  section  of  a 
jjuilJ,  not  thicker  than  one  millimetre,  exhibits  the  three  layers  de- 
ribed  as  characterizing  that  bark.  The  selcrenchymatoiis  ring  is 
jvered  by  a  parenchyme  rich  in  oil-duets,  so  fcliat  it  is  obvious  that  the 
ivour  of  this  drug  could  not  be  improved  by  scraping.  The  corky 
Iyer  is  composed  of  the  usual  tabular  cells.  The  liber  of  this  drug  in 
ct  H^rces  with  that  of  Ceylon  cinnamon, 

Cusslfi  Bifrkn  of  conKklerable  thickness,  the  same  arrangement  of 
is  met  witli»  but  their  stntng  development  ca.uses  a  certain  dis- 
lilarity.     Thus  the  thick- walled  cells  are  more  and  more  separated 
10  from  another,  so  as  to  form  only  small  groups.     The  same  applies 
BO  to  the  liber-fibres,  which  in  thick  barks  are  surrounded  by  a  paren- 
llyme,  loaded  with  considerable  crystals  of  oxalate  of  calcium*     The 
im-ducts  are  not  larger^  but  are  more  numerous  in  these  barks,  which 
T^well  e<msiderably  in  cold  water. 

Chemical  Coniposition— Cassia  bark  owes  its  aromatic  propertie.9 
to  an  essential  oil,  wddch,  in  a  chemical  point   of  view,  agrees  with 

tat  of  Ceylon  cinnamon.  The  flavour  of  cassia  oil  is  somewhat  less 
fi^oeable,  and  as  it  exists  in  the  less  valuable  sorts  of  cas^sia,  decidedly 
Iferent  in  aroma  from  that  of  cinnamon.  We  find  the  sp.  gr,  of 
Chinese  cassia  oil  to  Vje  lOtitj,  and  its  rotatory  power  in  a  column 
\  ram,  lung,  only  O'l  to  the  right,  differing  consequently  in  this  respect 
ym  that  of  cinnamon  oil  (p.  520). 
Oil  of  cassia  sometimes  deposits  a  stearoptene,  which  when  purified 
a  colourless,  inodorous  substance,   crystallizing  in  shining   brittle 


ts 


We  have  never  met  %vith  it 

*  EocUleder  and  Schwarz  (1850)  in  Gm©liii*B  CfitmUdry^  xvii.  396, 
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If  thia  sectioDs  of  cassia  bark  are  moistened  with  a  dilute  solution 
of  perch loride  of  iron,  the  contents  of  tlte  parenchymatous  part  of  tiie 
whole  tissue  lussume  a  dingy  brown  colour  ;  in  the  outer  layers  tlie  atareh 
granules  even  are  coloured.  Tannic  mattfv  is  consequently  one  of  tlm 
chief  cDnstituenty  of  the  bark ;  the  very  cell-walls  are  also  imbued  with 
it,  A  decoction  of  the  bark  is  turned  blackish  green  by  a  pensidt  of 
iron. 

If  cassia  bark  (or  Ceylon  cinnamon)  is  exhausted  by  cold  tmltr,  the 
clear  licjuid  becomes  turbid  on  addition  of  iodine;  the  same  occurs  if n 
concentrated  sokition  of  iodide  of  jiotassiuin  is  added.  An  abundant 
precipitate  is  produced  by  addition  of  iodine  dissolved  in  the  potassium 
salt  The  colour  of  ioiline  then  disappeai'H.  There  is  consequently  a 
substance  present  which  unites  with  iodine :  and  in  fact,  if  ta  a 
decoction  of  cassia  or  cinnamon  the  said  solution  of  iodine  is  added,  it 
strikes  a  bright  blue  coloration,  doe  to  starch.  But  tlie  colour  quickly 
tlisappears,  and  becomes  permanent  only  after  much  of  ihe  test  lias 
been  added.  We  have  not  asceitained  the  nature  of  the  substance  that 
thus  modities  the  action  of  iodine:  it  can  hardly  be  tannic  matter, as 
we  have  found  the  reaction  to  be  the  same  when  we  used  bark  tbat 
had  been  previously  repeatedly  treated  with  spirit  of  wine  and  theo 
several  times  with  boiling  ether. 

The  nuicilage  contained  in  the  gum-cells  of  the  thinner  quills  nf 
cassisi  is  easily  dissolved  by  cold  water,  and  may  be  preeipittited  together 
with  tannin  by  neutral  acetate  of  lead,  but  not  by  alcohol,  fii  the 
thicker  barks  it  appears  less  soluble,  merely  swelling  into  a  slimy 
jelly. 

Commerce — Cassia  Hgnea  is  exported  from  Canton  in  enorinous 
and  increasing  quantities.  The  shipinent.s  which  in  18(>4  amounte*!  i*^ 
13,800  pecuK  reached  40,G00  in  1869/  *Jl,i'20  in  1871.  and  70,464 
peculs  (10,11K>,200  lU)  value  £2(i7,70ti,  in  1872.2  In  1874  the  exports 
were  54';208  pecols  (I  pecul  =  13oJ  lb.)  and  58,:iK:J  peculs  in  187^; 
from  the  other  jiorts  of  China  cassia  is  not  shi|>ped  to  any  extent 
England  usually  receives  no  more  than  about  l,UtJO,000  lb.  of  cassia, «»f 
which  ordy  ^O^OOO  lb.  appear  to  be  consumed  in  the  country.  Hamburg 
imports  about  2,000,000  lb.  annually  immetliately  from  China.  Yet  in 
1S7H  the  quantity  imported  into  London  was  26,744  peculs  ( 3,500 .iXH) 
lb.),  that  received  at  Hamburg  13,548  peculs. 

Cassia  lignea  is  exported  in  chests  containing  2  peculs  each. 

Oil  of  cumia  was  siiipped  from  the  south  of  China  to  the  UnitifJ 
Kingdom,  to  the  extent  in  IHGD  of  47,517  ib,;  in  1870,  of  i'n  ^  ^ 
Hamburg  is  also  a  very  important  place  for  this  oil ;   in  tin 
statistics  of  that  port  for  1875  the  imports  friun  China  ai-e  stated  ta 
have  amounted  to  30,000  lb,,  besides  10,000  lb.  imported  fi*om  Grwtl 
Britain;  in  1876  Hamburg  imported  5,900  lb,  from  China  and  17.*" w' 
lb.  from  England, 

Uses— The  same  as  those  of  cinnamon. 


1 


»  Canton  Trmit  Report  for  186<>. 

*  Comnurciai  IfrrtortA frofa  H.M,  Cofutuh 
in  Chhut^  preseiittm  to  Parlmmunt  1873, — 
(L'onsul  Rob«rtaou). 


^  Annual  Statrmeni  t/  the   7)rudt  < 

Xn  rigatioH    of   the    Utiit^i    Kiftifthm  f^  J 
1870,  21>0.-^(i,(;50  wen;  exported  ia  XfTA 

frouk  I'&klioi. 
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Allied  Products, 

C((iis!a  TtriffS. — The  branches  of  the  ctuisia  trees,  alluded  to  at  page 
),  would  apjiear  to  be  collected  from  the  sauie  trees  which  yield  the 
cassia  liguea.     Oarnier  (Ll\  at  p.  528)  says  thrit  the  youngest  branches 

re  made  into  fagots,  adding  tliat  they  have  the  udonr  of  bugs. 
C^assia  twigs  are  not  as  yet  exported  to  Europe,  but  they  constitute 
a  very  iniporbmt  article  of  the  trade  of  the  interior  of  China,  Id  1872 
no  less  than  4f7)iy^yS-}  lb.  of  this  Wood  of  Cttsma  or  Cuifsia  Twigs  were 
shipped  from  Canton,  for  the  most  part  to  other  Chinese  ports. — The 
imports  of  Hankow,  in  1874,  of  these  twigs  were  li>25  peculs  (259,G67 
IbJ  valued  at  5077  taels  (1  tael  about  equal  to  os.  Wd.)} 

In  the  Paris  Exhibition  of  1878  we  had  the  opportunity  ofexaiuiniug 
some  bundles  of  cassia  twigs  from  western  Kwaogtung.  Tho  branches 
were  as  mucit  as  2  feet  in  length  and  of  the  thickness  of  a  finger.  We 
found  their  bark  to  possess  the  usual  flavour  of  cassia  ligiiea. 

CaMia  Btnh,  stores  CrM>*/fr— These  are  the  i77i7natm*e  fintits  of 
the  tree  yiehling  Chinese  cassia  lignea,  and  have  been  used  in  Europe 
since  tlie  middle  age.s.  In  the  journal  of  expenses  (a.d.  1359-60)  of 
John,  king  of  France,  when  a  prisoner  at  Somerton  Castle  in  England, 
there  are  several  entries  for  the  spice  under  the  name  of  Flor  de  f*nveUe; 
it  was  very  expensive,  costing  from  8^.  to  13y.  per  IK,  or  more  than 
double  the  price  of  mace  or  cloves.  On  one  occasion  two  pounds  of  it 
had  to  be  obtained  for  the  king's  use  from  Bruges/-  Froni  the  Fonji 
of  Cury^  written  in  1390,  it  appears  that  cassia  buds  i**Fl6de  que^piel") 
^ere  used  in  ]n*e paring  the  spiced  wine  called  ilippoem^, 
■  Cassia  buds  are  shipped  from  Canton,  but  the  exports  have  much 
"eclined.  Rondot,  writing  in  1848,^  estimated  tliem  as  averaging  400 
peculs  (53,333  IK)  a  year.  In  186C  there  Mere  shipped  from  Canton 
only  233  peeuls  (31,006  !b.);  in  1867,  165  peculs  (22,000  Ik/  The 
quantity  of  cassia  bnds  imported  into  tlie  United  Kingdom  in  1870 
was  29,321  lb,;"  the  spice  is  sukl  chiefly  by  grocers.  The  great  market 
for  this  drug  is  Hamburg,  where  in  1870,  according  to  the  official 
statistics,  1324  cwt  of  cassia  buds  were  imported. 

tin  Southern  India,  the  more  mature  fmits  of  one  of  the  varieties  of 
nnamomum  rners  Reinw,  are  collected  for  use,  but  are  very  inferior 
the  Chinese  cassia  bmls. 

folia  Mafuhatbi'i  or  Fo/ta  ImU — is  the  name  given  to  the  dried, 

^matic  leaves  of  certain  Indian  species  of  Chvnmno-tntwi,  fonnerly 

mployed*  in  European  medicine,  but  now  obsolete.     Under  the  name 

uj'ixd,  the  leaves  are  still  used  in  India ;  they  are  collected  in  Mysore 

ym  wild  trees* 

Ishpfitffo — This  is  the  designation  in  Quito  of  the  calyx  of  a  tree  of 
ie  laurel  tribe,  used  in  Ecuador  and  Peru  in  the  place  of  cinnamon, 
lough  but  little  known  in  Europe,  it  has  a  remarkable  history. 


*  IhtHrn*  of  Tradi*  at  the  Trrnti/  Port»  In 
lijmtfor  1872,  p.  34  ;  for  1874,  p.  7. 
Dutiet  J*Arc»j,  Coinptfii  de  i  Artinit**rk 
UqU  tU  Fratift,  1851.  206.  218.  222. 

^  See  p.  245,  note  B. 

*  Contmercif  tr«xportaiion  de  la  Chinfj  46, 


^  n>t}>orlH  on  Trndf  at  the  Trmiy  Poiia 
in  China  for  1807,  Shanghai,  1868.  49. 

•  Annual  Stuttimnt  of  the  Trnrlc  and 
Aa  vigrttion  of  fhe  U,  K,  for  1 870.  1 H  L 

7  For  fuithcr  inffirmation  consult  Hcyd, 
Lemntthandd,  ii.  (1871*)  MX 
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The  existence  of  a  spice-yielding  region  in  South  America,  having 
e<tmL*  to  the  ears  of  the  S| finish  eonqin'rors,  waa  regarded  as  a  matter 
yf  interest.  It  wuuld  ap[>ear  tliat  ciiinainon  was  enumerated  in  the 
earliest  accounts  among  the  precious  products  of  the  New  WorH/ 
Such  high  iiiiportnnce  was  attached  to  it  that  in  Ecuador  an  expeditiou 
was  fitted  uut.  The  direction  of  the  enterprise  was  coniided  to  GonzaJo 
Pizarru,  who  with  340  .sohliers,  and  more  than  4UUt)  Indiiins,  laden  with 
su Implies,  quitted  the  city  of  Quito  on  Christmas  Day,  1539*  The 
expedition,  which  lasted  two  years,  resulted  in  the  most  lamentable 
failure,  only  130  Spaniards  survi%dng  the  Ijardships  of  the  journey.  In 
the  account  of  it  given  by  Garcilasso  de  la  Vega,  the  cinnamon  tree  is. 
described  as  liaving  large  leaves  like  those  of  a  laui^l,  with  fruits 
resembling  acorns  growing  in  clusters.*  Fernandez  de  Oviedo*  has 
also  given  some  particulars  regarding  the  spice,  together  with  a  tiguns* 
fiiirly  re|n*esenting  its  remarkHble  form;  and  the  subject  has  been 
noticed  by  several  other  Spanish  writei-s,  including  Monardes.* 

Notwithstanding  the  celebrity  thus  conferred  on  the  spice,  and  tho 
lact  that  the  latter  gives  its  name  to  a  large  tract  of  country,*  and  is 
still  the  object  of  a  considerable  traffic,  tlie  tree  itself  is  all  hut  unknown 
to  science.  Meiasner  places  it  doubtfully  under  the  genus  SvcUtiidm, 
with  the  specific  name  cinnmnornoides,  but  confeases  that  its  flowers 
and  fruits  are  alike  unknown.'* 

The  spice,  for  an  ample  specimen  of  which  we  have  to  thank  I*r. 
Deatruge,  of  Guayaquil,  coiisists  of  the  enlarged  and  matiired  woody 
calyx,  li  to  2  inches  in  diameter,  having  tlie  shape  of  a  shallow*  funnel, 
the  open  part  of  which  is  a  smooth  cup  {like  the  cup  of  an  acorn)^  sur- 
rounded l)y  a  broad,  irregular  margin,  nsually  recurved.  The  outer 
surface  is  rough  and  veiny,  and  the  whole  calyx  is  dark  brown,  and  ba;* 
a  strong,  sweet,  aromatic  taste,  like  cinnamon,  for  wdiich  in  Ecuador  it 
is  the  common  substitute. 

Dr.  Destruge  has  also  furnished  us  with  a  specimen  of  the  bdi'k 
which  is  in  very  small  uncoated  qui  lis,  exactly  simulating  true  cinnamun. 
We  are  not  aware  whether  the  bark  is  thus  prepared  in  quantity. 


^  Accniint  of  Petrus  Martyr  irAiigleria 
fco  Cnriliuol  ABctiiiio  ^forzo,  iii  MicIjugI 
Herr's  Die  new  Welt,  etc,  Struaflburg, 
1534,  fol.  175. 

^  Travels  of  Prt fro  tif  Cirz*j  df  Lton,  A.ri. 
1532-50,  tmuftktea  by  Markham  (Hukluyt 
Society)  L<m<L  1804.  elmp.  IVJ-M)  ;  al-so 
Expfdiikin  uf  ijunzalo  Pizann  to  the  La  ml 
uf  Cinnamon,  by  Gartrilasart  Iiiea  de  1a 
Vega,  forming  part  of  thti  flame  volume. 

^  JJistoria  itr  itifi  hittia,%  MaJriil,  i.  0*^>1) 
357.  (lib.  ix.  c.  31). 

*  iJe  la  Cttnt'ifi  Je*  nit^Jitrtui  Imliaf, — 
Uistoria  de  Ian  conas  qut  ne  trtK'n  df 
ttuetlrat  Indiatt  oceidrHtnUjt,  StsviUa,  1574. 

9a. 


»  The  village  of   San   Jo»^  dd  DuteliiiJ 

which  nmy  be  coiiaidered  as  the  ofntfe  % 
the  ciiinnmon  reijion,  WAa  dctemiiaed  l^y] 
Mr.  8prncc  t*>  bo  in  lat.  i  W  8.,  Wu^  T![ 
4.5  ^V.,  and  at  an  altitude  ab<iTe  the  fcti' 
1  ."^DO  feet.     The  forest  of  candor  he  USkl 
uSf   Las  no  definite  boundaries;  but  tlif^ 
term  is  ]^^K>pularly  assigned  to  aJ!  tii«  Dp|K^ 
region  of  tbe  Pastasa  and  ita  inbalarv% 
funn  a  licigbt  of  4000  to  70UU  f eti  CA  fW 
i!lMjH;a  uf  the  Andc8,  down  to  tlic  Aim  III  HIM 
plain,  and  the  confluence  of  the  BnmblMH 
anrl  Tji^taaa 

^  De  CandoUe,  Froiironty^  iv.  ateL  i 
1C7. 
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CORTEX    BIBIRU. 

Cortex  Nectanulrm  ;  Greenh^ad  Bark,  Bibirit  or  Beheeru  Bark 

Botanical  Ovi^in—N eckvndnt  Rodlmi  Schomburgk — -The  Bibirii 
[or  Green  heart  is  a  largo  foreat  tree,'  growing  on  rocky  soils  in  British 
' Guiana,  twenty  to  tifty  lailes  inland.  It  is  luund  in  abundance  on  the 
hill  tsides  which  skirt  the  rivers  Essequibo,  Cuyuni,  Demerara,  Ponieroon 
and  Berbiee.  The  tree  attains  a  heiglit  of  80  to  90  feet,  with  an 
undivided  erect  trunk,  furnisliiog  an  excel  lent  timber  which  is  ranked 
in  Kngland  as  one  of  the  eight  tirst-class  woods  for  shi|ibni!ding,  and  is 
to  be  had  in  l>eani3  of  troni  (JU  to  70  feet  long. 

History — In  17ti9  Bancroft,  i;i  his  Uistonj  of  Guiana^  called 
attention  to  the  excellent  timber  afforded  by  the  Girf^vhcart  or  Sipeira. 
About  the  year  18:1.7  it  became  known  that  Hugh  Rodie,  a  navy 
surgeon  who  had  Bettlcd  in  Denierarasonie  twenty  years  previously,  hail 
discovered  ao  alkaloid  of  considerable  efficacy  as  a  feljrifoge,  in  the  bark 
!€f  thistree.^  In  1843  this  alkaloid,  to  wliich  Rodie  had  given  the  name 
Bebeerine,  was  examined  by  Dr.  Douglas  ilaclagan  ;  and  the  following 
year  the  tree  was  described  by  Schomburgk  under  the  name  of 
" 'ectandra  Rod keL^ 

Description — Greenheart  bark  occurs  in  long  heavy  Hat  pieces,  nut 
ufifrequently  4  inches  broad  and  -^^  of  an  inch  thick,  externally  of  a 
light  greyish  brown,  with  the  inner  surface  of  a  more  uniform  cinnamon 
fhue  and  with  strong  longitudinal  striiu.  It  is  hard  anfl  brittle;  the 
ture  coarse-grained,  slightly  fbliaceouSj  and  onl}^  fibrous  in  the  inner 
Hiiyer.  The  grey  sul>erous  coat  is  always  tliin,  often  ftn  niin^'  small  warts, 
and  leaving  when  removed  longitudinal  depressions  analogous  to  the 
dujitfjl  fwrrowH  of  Flat  Calisaya  Bark  (p.  353),  but  mostly  longer. 
Greenheart  bark  has  a  strong  bitter  taste,  but  is  not  aromatic.  Its 
ratery  infusion  is  of  a  very  imle  cinnamon  brown. 

Microscopic  Structure — The  general  features  of  this  Icirk  are 
very  uniform,  almost  the  whole  tissue  having  been  changed  into  thick- 
waUed  cells.  Even  the  cells  of  the  corky  layer  show  secondary  deposits  ; 
the  primary  envelope  has  entirely  disappeared,  and  no  transition  from 
the  suberous  coat  to  liber  is  obvious. 

The  prevalent  forms  of  the  tissue  are  the  stone-cells  and  very  short 
libcr-libres,  intersected  by  small  medullary  rays  and  crossed  transversely 
by  parenchyme  or  small  prosenchynie  cells  with  walls  a  little  less 
thickened,  so  as  to  appear  in  a  transverse  section  as  irregular  squares 
or  groups.  The  only  cells  of  a  peculiar  character  are  tlie  sharp- pointed 
[fibres  of  the  inner  liber,  which  are  curiously  saw-shaped,  being  provided 
with  numerous  protuberances  and  sinuosities. 

The  very  small  lumen  of  the  thick- walled  cells  contains  a  dark 
brown  mass  which  is  coloincd  green isli*b lack  by  sulphate  of  iron  ;  the 
same  coh)ratioii  t-jikes  place  througliout  the  less  dense  tissue  surround- 


'  Fig-   i»>    Bentley  ami  TriuieD'a   Mrtfk, 
\Flft»fn,  part  2(i  (1877). 

'  Hiilliflaj,  Oh  the  Beheerti  trtt  of  BrltUh 


Jurmrr  ti  ^ubMiluft  Jur  tim/totm^  the  Uttirr 
fur  StdphaU  of  Quint Hf,  —  ttiiniurrjh  Afril, 
and  Surrf,  Journ.  vol  xh  1835. 
*  Hooker's  J^fum.  of  Bot,  1844.  C24* 
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in^  the  groups  of  stone -cells,  and  may  in  each  case  be  due  to  tannic 
matter 

Chemical  Composition  —  Greenlieart  hark  contains  an  alkaloid 
which  has  long  heen  regarded  as  ]ieciiHar,  under  the  name  of  Bihir'mt 
or  Behirlne,  It  was  however  shown  by  Walz.  in  1860  to  be  appaiently 
identical  with  Bnxlae,  a  substance  discovered  as  early  as  18o()  in  the 
bark  and  leaves  of  the  Connonu  Box,  Buxus  se7npercirpns  L.  In  18Gi^ 
the  observation  of  Walz  was  to  some  ex t-ent  confirmed  by  one  of  u«,' 
wbo  further  demonstrattrd  that  Pehfsiat%  an  alkaloid  occurrhig  in  th« 
stems  and  roots  of  ChsampeloH  Pttrfira  h.  and  Chondodendron  tornen- 
tosiim  Ruiz  et  Pavon  (p*  28),  is  undistinguishable  from  the  alkaloids  of  I 
greenhcart  and  box. 

The  alkaloid  of  bibiru  bark,  which  may  be  conveniently  prepared 
from  the  crude  sulphate  used  in  medicine  under  the  name  of  Sal] that f,  of  ^ 
Bibirine,  is  a  colourless  amorphous  substance,  the  composition  of  which  , 
is  indicated  by    the  formula  C^*'ff''^0^.      It  is  soluble  in  5  part**  of  j 
absolute  alcohol,  iu  13  of  ethei-,  and  in  14()(>  (1800,  Walz)  of  boiKn|,M 
water,  the  solution  in  eacli  case  having  a  decidedly  alkaline  i*eactionon 
litmus.     It  dissolves  readily  in   bisulphide  of  carbon,  as  well  as  iu 
dilute  acids.     The  salts  hitherto  known  are  uucryst^llizable.     The  solu- 
tion of  a  neutral  acetate  atlbrda  an  aljundant  white  ]>recipitate  on  the 
addition  of  an  alkaline  phosphate,  nitrate  or  iodide,  of  iodo-hydrargymte  I 
or  platino-cyanide  of  potassium,  perchloride  of  mercury,  or  of  nitric  or  | 
iodic  acid. 

Maclagan,  one  of  the  earliest  investigatom  of  greenheart,  has  obtained 
in  co-operation  with  Ganigee^  certain  alkaloids  from  the  tvoad  of  tlw , 
tree,    to  one  of  which    these    chemists   have   assigned    the   formttlij 
Cr'H^NO^  and  the  name  ISWiandi'h.     Two  other  alkaloids,  the  chart/c- 
ters  of  wliich  liave  not  yet  been  fully  investigated,  are  stated  to  haw^ 
been  obtained  from  the  same  source. 

Bihu'ic  AchJ,  wdiich  Maclagan  obtained  from  the  seeds,  is  described 
as  a  colourless,  crystalline*  deliquescent  substance,  fusing  at  150'  Cand 
volatile  at  200°  C,  then  forming  needle-shaped  grotips. 

Commerce— The  supplies  of  greenheart  bark  are  extremely  uo* 
certiiin,  and  the  drug  is  scarcely  to  be  found  in  the  market,     ft  h» 
been  imported  in  barrels  containing  80  to  84  lb.  each,  or  in  bogs  holding  i 
J  to  2  cwt. 

Uses— The  bark  has  been  recommended  as  a  bitter  tonic  and 
febrifuge,  bnt  is  hardly  ever  emplo3'ed  except  in  the  form  of  what  i» 
called  Stdphate  of  Bihirlite,  vs^hich,  as  we  have  said,  is  crndr  Sidjint* 
of  Buxhie?  It  is  a  dark  amorphous  substance  which,  havint^  while  \^ 
a  syrupy  state  been  s]>read  out  on  glazed  plates,  m  obtaiufd  in  ^\^ 
translucent  lamiiiip.  We  find  it  to  yield  scarcely  one-third  of  its  weight 
of  the  pure  alkaloid. 


^Fliiekiger,  Ntnen  Jnhrhufh /fir  Phar- 
macif,  xx%l  (1860)  257  ;  Pharm.  Journ. 
xi.  (1870)  102. 

^Pharm.  Jourtu  xi.  (1870)  10. 


^Mr.  W.  H.  Campbell,  of  f:  --* 
Bemerara,  haa  aftstired  me  that  : 
Lark  nor  its  alkalf>ijl  is  luLI  n 
the  ci»lony,^ — B»H* 
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RADIX  SASSAFRAS. 

Stxsmifras  Boot ;  F,  Brns  Je  StL'^sfrfi'ttH,  Li(jniim  Sassafiuts  ; 
G.  SasHafmsliolz. 

Botanical  Origin — Samafnis  officinalis  Nees  (Laurus Samftfrai^h,), 
a  tree  ^^owing  in  North  America,  from  Canada,  southward  to  Florida  and 
Missouri.  In  the  north  it  is  ordy  a  shnil\  or  a  small  tree  20  to  *M}  feet 
high,  Imt  In  the  Middle  and  Houthern  Uoitetl  States,  and  esyvecially  iu 
Virginia  and  Carolina,  it  attains  a  height  of  40  to  100  feet.  The  leaves 
axe  of  different  forms,  some  being  ovate  and  entire,  and  others  two-  iir 

rree-lohed,  the  former^  it  is  said,  ajvpearing  earlier  than  the  latter. 
History— Mo uardes  relates  that  the  French  during  their  expedition 
to  Florida  (1562-1504)  cured  their  sick  with  the  wood  and  root  of  a  tree 
called  SfTii8(tfnf}^,  the  use  of  which  they  had  learnt  from  the  Indians.* 
Laudonniei'e,  who  was  a  member  of  that  expedition,  and  diligently  set 
forth  the  wondei's  of  Florida,  observes  that»  among  forest  trees,  the  most 
remarkable  for  its  timber  aud  especially  for  it>s  fragrant  bark,  is  that 

riled  by  the  savages  Pavame  and  by  the  French  SasmfmsJ^ 
The  drug  was  known  in  Germany,  at  least  since  1582,  under  the 
above  name.s  or  also  by  that  of  Lignum  Flondnm  or  Fennd-^oood, 
Xylom  a  ra  fh  t  'nm  /* 

The  sassafras  tree  ha^I  been  introduced  into  England  in  the  time  of 
^erarde  {cinu  1507),  who  speaks  of  a  specimen  growing  at  Bow.  At 
Uiat  period  the  wood  and  bark  of  the  root  were  used  chiefly  in  the 
T.rcatment  of  ague. 

In  KUO,  a  paper  of  instructions  from  the  Government  of  England  to 
that  of  the  new  colony  of  Virginia,  mentions  among  commodities  to  be 
sent  hon)e,  "  Small  sasHafWis  liooh\s,'^  ^vhich  are  '*  to  be  drawen  in  the 

t inter  and  dr3^ed  and  none  to  be  medled  with  in  the  somer  ;— and  yet 
woHlie  £50  and  better  per  tonne,"*     The  shipments  were  afterwards 
much  overdone,  for  in  1G22  complaint  is  made  that  other  things  than 
'>ba€4:o  and  sdssafnfs^  were  neglccfccd  to  be  shipped. 

Angelus  »Sala,  au    Italian  chemist  living   iu    Germany  aliout   the 

^car  1010-1030,  in  distilling  sassafnts  noticed  that  the  oil  was  heavier 

:jan   water;''    it  was  quoted   in    1083    in    the    tariff  c^f   the   apothe- 

iry  of  the  elector  of  Saxony,  at  Dresden/      John  Maud  in  1738  ol)- 

lined   cr^\stals  of  safrol  os  long  as  4  inches  ',^   in   1844  they   were 

examined  by  Sairit-Evre. 

Description — Sassafras  is  imported  in  large  branching  logs,  whicli 
^ften  include  the  lower  portion  of  the  ^-stem,  6  to  12  inches  in  diameter.^ 


i  Htniorla  vmfieinnl  de  hjt  coxax  qne  ne 
atn  ih  nu(4h'a^  Indiaa  QCckhnlaUn^  (8eviUa, 

74)  5L 

fpe  Laet»  XomA  OrhU,  111.13.  215.— 
cn«^  de  LAudonni^rCf  Ifistoire  jwtahle  de  In 
fitfride..    1 580. 

«  Pharm.  Journ.  v.  (ia7<5)  1023. 

*  Cohiidal  Paiirrs,  vol  i,  No.  23  (MS.  in 
tie  lieoord  Otfiee,  Ltjudori), 

*  Vidunml  Paptr^s,  vol.  if.  No.  4. 


^  Op^:ta     vifdieo'chymka,     VrmeoturiL 
1682,  p.  83.  ' 

r  Fliickiger,  Docutnruk  (quotcil  sip.  401, 

note  7)  70. 

^*  The  saanafrart  logn  mH  idth  m  EnAi»h 

covets  it.  in  ii,.,rt,  ana  ^u^fuhi  \mmwntm 
and  rejtjctta  \mtote  ihm  wtmA  b  nwpmh 
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The  roots  proper,  which  diioinisb  in  size  down  to  the  thickness  of  a 
quill,  arf^  novered  with  a  dull,  rough,  s[>otigy  hark.  This  bark  has  an 
inert,  m\fi  corky  layer,  beneath  which  ia  a  tirtner  inner  bark  of  brighter 
hue,  rich  in  essential  oih  The  wood  of  the  root  is  light  and  easily  cut, 
in  colour  of  a  dull  reddish  brown,  and  with  a  fragrant  odour  and  spicy 
taste  similar  to  that  of  the  bark  but  less  strong.  It  is  usually  sold  in 
the  shopii  rasped  into  shavings. 

The  bark  of  the  root  (Vortex  sfwmfras)  is  a  separate  article  of 
comuxerce,  but  not  much  used  in  England.  Jt  consists  of  channelled, 
tlattish,  or  curled,  irregular  fragments  seldom  exceeding  4  inelieB  long 
by  3  inches  broad  and  gc  tic  rally  much  smaller,  and  from  ^^  to  J  of  nn 
inch  in  thickness.  The  inert  outer  layer  has  been  airefully  removd, 
leaving  a  scarred,  exfoliating  surface.  The  inner  surface  is  finely  striated 
and  exhibits  very  minute  shining  crystals.  The  bark  has  a  short,  corky 
fracture,  and  in  colour  is  a  bright  cinnamon  brown  of  various  shades.  It 
has  a  strong  and  agreeable  smell,  with  an  astringent,  aromatic,  bitterish 
taste. 

Microscopic  S tract ure^The  wood  of  the  root  exhibits,  in  trans- 
verse section,  concentric  rings  trans  versed  by  narrow  medullary  rays. 
Each  ring  contains  a  number  of  large  vessels  in  its  inner  part,  aud  tiiuro 
densely  packed  cells  in  its  outer.  The  prevailing  part  of  the  wood 
consists  of  prosenchyme  cells.  Ulobular  cells^  loaded  with  yelloi^ 
essential  oil,  are  distributed  among  the  woody  prosenchyme.  The  latter 
as  well  as  the  medullary  rays  al>ounJs  in  starch. 

The  bfirk  is  rich  in  oil-eel  is  and  also  contains  cells  filled  witb 
mucilage  ;  it  owes  its  sjjongy  ap])uarance  and  exfoliation  to  the  formation 
of  secondary  cork  bands  (rhytidoma)  within  the  mesophloeum  ami  even 
in  the  liber.  The  cortical  tissue  abounds  in  red  colouring  matter,  and 
further  contains  starch  and,  less  abundantly,  oxalate  of  calcium. 

Chemical  Composition— The  wood  of  the  root  yields  1  t-o  2  |»er 
cent,  of  volatile  oiV  and  the  root- bark  twice  as  much.  The  stem  and 
leaves  of  the  tree  contain  but  a  very  small  quantity.  The  oil,  which** 
found  in  commerce  is  all  manufactured  in  America,  has  the  s|>ecificoilour 
of  sas^safras,  and  is  colourless,  yellow,  or  reddish -brown,  acooniiag,  *i 
the  distillers  assert,  to  the  character  of  the  root  employed.  As  the  coloarof 
the  oil  does  not  afiect  its  flavour  and  market  value^  no  eftbrt  is  made  t« 
keep  separate  the  difterent  varieties  rtf  root. 

Od  of  Sassafras  has  a  sp,  gr.  of  1"(KH7  to  r094,  increasing  some 
hy  age  (Procter).  When  cooled ,  i  t  d  e  [  losi  ts  crystals  of  Safrol  or  Si 
Comphor,  This  body,  which  we  obtained  in  the  f»jrm  of  hard,  four-  or  sax- 
sided  prisnjs  witii  the  odour  of  sassafras,  often  attaining  more  than  ♦ 
inches  iu  length  and  1  inch  in  diameter,  belongs  to  the  nio nosy m metric 
system,  as  shown  by  Arzruni/^  Safrol,  C^^^li*^0'%  licpiefies  at  S'^'O  C 
|47'  R), having  at  12'  V.  a  sp.  gr,  of  Ml ;  it  boils  at  21^2'  C,  and  is 
levoid  of  rotiitory  power,  nor  is  it  soluble  in  alkalis.  The  researches 
of  Giimaux  and  Ruotte  (1860)  show  the  oil  to  conttiin  nine-tenth* 
of  its  weight  ot  Safrol  which  they  observed  only  in  the  liquid  state. 


*  AccortUiig  t<»  information  obtained  by  ■ 
l'n:>cter,  11  busliela  of  chipa  (the  obarge  of  a 
•till)  yiebla  frofii  I  to  5  lb.  of  oil»  tht  amount 
VAr>iiig  witb  tbc  ourtlity  of  the  root  au^l 
tbe  proportion  of  bark  it  tiiAy  contain. — 


Procter,  Ksmtf  oh  Sait^tt/rnA  in  the  Proetfi* 
imfs  of  the  AittcTiciin  P/tarrn,  A^«oeiaik^ 
im*.  217. 

-  PoggeridorflTs  A  mmien,  olviii.  ( 1876)  ^%  i 
with  figures  of  the  crystAlt* 
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Another  coDstituent  of  sassafras  oil  has  been  termed  by  Grimaux 
and  Ruotte  Safrene;  it  boils  at  155°  to  157°  C,  has  a  sp.  gr.  of  0*834 
and  the  formula  C^^H^®.  It  has  the  same  odour  as  safrol,  but  deviates 
the  plane  of  polarization  to  the  right. 

It  was  further  found  by  the  same  observers  that  the  crude  oil  contains 
an  extremely  small  quantity  of  a  substance  of  the  phenol  class,  which 
can  be  removed  by  caustic  lye  and  separated  by  an  acid. 

We  succeeded  in  obtaining  this  substance  by  using  that  portion  of 
the  crude  oil  from  which  the  safrol  had  separated.  The  phenol 
remains  in  the  mother-liquor  after  it  has  again  been  cooled  and  has 
afforded  a  new  crystallization  of  safrol.  The  phenol  thus  obtained 
assumes  a  beautiful  greenish  blue  hue  on  addition  of  an  alcoholic 
solution  of  perchloride  of  iron. 

The  Sassarubin  and  SaasafHn  of  Hare  (1837)  are  impure  products 
of  the  decomposition  of  sassafras  oil  by  means  of  sulphuric  acid. 

The  hark  and  also  to  some  extent  the  wood,  in  both  cases  of  the 
root,  contain  tannic  acid  which  produces  a  blue  colour  with  persalts  of 
iron.  By  oxidation,  we  must  suppose,  it  is  converted  into  the  red 
colouring  matter  deposited  in  the  bark  and,  in  smaller  quantity,  in  the 
heart-wood  of  old  trees.  The  young  wood  is  nearly  white.  The  said 
red  substance  probably  agrees  with  that  to  which  Reinsch  in  1845  and 
1846  gave  the  name  of  Sctaaafrid,  and  is  doubtless  analogous  to  cin- 
chona-red and  ratanhia-red.  Reinsch  obtained  it  to  the  extent  of  9*2 
per  cent 

Production  and  Commerce — Baltimore  is  the  chief  mart  for 
sassafras  root,  bark  and  oil,  which  are  brought  thither  from  within  a 
circuit  of  300  miles.  The  roots  are  extracted  from  the  ground  by  the 
help  of  levers,  partly  barked  and  partly  sent  untouched  to  the  market, 
or  are  cut  up  into  chips  for  distillation  on  the  spot.  Of  the  bark  as 
much  as  100,000  lb.  were  received  in  Baltimore  in  1866.  The  quantity 
of  oil  annually  produced  previous  to  the  war  is  estimated  at  15,000  to 
20,000  lb.  There  are  isolated  small  distillers  in  Pennsylvania  and 
West  New  Jersey,  who  are  allowed  by  the  owners  of  a  **8as8afras 
wilderiiess  "  to  remove  from  the  ground  the  roots  and  stumps  without 
charge.  Sassafras  root  is  not  medicinal  in  the  United  States,  the  more 
aromatic  root-bark  being  reasonably  preferred.^ 

Uses — Sassafras  is  reputed  to  be  sudorific  and  stimulant,  but  in 
British  practice  it  is  only  given  in  combination  with  sarsaparilla  and 
goaiacum.     Shavings  of  the  wood  are  sold  to  make  Sassafras  Tea. 

In  America  the  essential  oil  is  used  to  give  a  pleasant  flavour  to 
effervescing  drinks,  tobacco  and  toilet  soaps.*^ 

Substitutes — ^The  odour  of  sassafras  is  common  to  several  plants  of 
the  order  Lawracew,  Thus  the  bark  of  Mesphilodaphne  Sassafras 
Meissn.,  a  tree  of  Brazil,  resembles  in  odour  true  sassafras.  We  have 
seen  a  very  thick  sassafras  bark  brought  from  India,  the  same  we  sup[>ose 
as  that  which  Mason'  describes  as  abundantly  produced  in  Burma 

The  bark  of  Atherospervia  moschatmn  Labillardiere,  an  Australian 
tree,  is  occasionally  exported  from  Australia  under  the  name  of  Sassafras 

*  Besides  this,  Oie  pith  o/Missa/roA  is  also  ^^  American  Journ.  of  P harm.  1871.  470. 

there  used  as  a  popular  remecly;  it  is  wi.-  ^  Burmah,   its  peojtlt  and  nat.tral  pro* 

tirely  devoid  of  odour  and  taste,  and  is  ducliouMf  I860.  497. 
Tery  sli^tly  mucilaginous. 
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bark.  It  has  tlie  odour  of  the  true  drug,  but  differs  from  it  by  Itygrey 
colour. 

The  large  Bejiarate  cotyledons  of  two  iauraeemts  trees  of  the  Riu 
Negro,  doubtfully  rt'ferred  by  Ikleissner  to  thr^  j^^eiius  XiTfuvdra.Uiimh 
tl I c  so-called  Sas,M(fJrnH  Xufs  nr  Pnrhifrij  or  Pik'httrim  JSm/w^  of  Brazil 
occasionally  to  bo  met  with  in  old  drug  warehouses. 

On  the  Orinoko  and  iu  Gniana  an  oleo-resin,  called  Sctssafras  Oi7or 
Laurel  Oil,  m  ol>tained  by  boring  into  the  stein  of  Oreodapfnie  ojnfem 
Nees,  which  stanctimes  containw  a  cavity  holding  a  large  quantity  of 
this  rtuid/  A  similar  oil  (Acfite  de  SaHsafrftfi)  is  afforded  on  the  Bio 
Negro  by  Necfandra  Cyvibarwyn  Nees.^ 


THYMELE^. 
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Mezereon  Bark;  F.  Ecu  rev 


de  M^zeretfU,  Bow  gnit'd ;  G.  SeidelM- 
Miiide. 


Botanical  Origin — Daphne  Mezereum  L.,  an  erect  shrub,  1  to  3 
feet  high,  the  branehes  of  which  are  crowded  with  purple  flowers  in  the 
early  spring,  before  the  full  expansion  of  the  oblong,  lanceolate,  de- 
ciduous leaves.  The  flowers  are  succeeded  l>y  red  berries.  It  is  * 
native  of  the  hilly  [tarts  of  almost  the  wdiole  of  Europe,  from  Itily  ^ 
the  Ai'ctic  regions,  and  ext-ends  eastward  to  Siberia,  In  Britain  i^ 
ocenrs  here  and  there  iu  a  few  of  the  southem  and  midland  counties 
and  even  reaches  Yorkshire  and  Westmoreland,  but  there  is  reason  Ui 
think  it  is  not  truly  indigenous.  Gerarde,  who  was  well  acqiiaintfti 
with  it,  did  not  regard  it  as  a  British  plant. 

History — The  Arabiau  physicians  used  a  plant  called  Mdzariyi^^^ 
the  effects  of  w^hich  they  compared  to  those  of  euphorbium ;  it  ^^ 
probably  a  species  of  Daphne.  The  word  mdzarlyilri  is,  we  are  toW 
by  competent  Arabic  scholars,  not  of  Arabic  origin,  but  in  all  probahiW)' 
derived  from  the  Greek  idiom,  in  which  however  we  are  unable  t^t*^^ 
its  i>rigin,  1>.  Mezereum  was  know^n  to  the  early  botanists  of  Euroi>e> 
as  DapJmohles  Chamtdtva^  Unfhtehva,  Chartuv daphne.  Tragus  Jt- 
pcribed  it  and  tigureil  it  in  154G  under  the  name  of  Mezereum  G^^ 
manicnm.  The  bark  had  a  place  in  the  German  phaiinacy  of  the  iTto 
century  under  the  name  of  cortex  Coccofpiidii  a.  Mczerei ;  the  l>eme^ 
were  the  fJucva  t^iidla  s.  knidifi  of  the  old  pharmacy. 

Description — Mezereon  has  a  very  tough  €iud  fibrous  bark  easily 
removed  in  long  strips  which  curl  inwards  as  they  dry;  it  is  collect*! 
in  winter  and  made  up  into  rolls  or  bundles.  The  bark,  which  rarely 
exceeds  ^\^  of  an  inch  in  thickness,  has  an  internjil  greyish  or  reddiA* 
brown  corky  coat  ^vhich  is  easily  separable  from  a  green  inner  layci*. 
white  and  satiny  on  the  side  next  the  -wood.  That  of  younger  bmoch^ 
is  marked  with  prominent  leaf-scai^,  The  bark  is  too  tough  t*)  ^ 
broken,  but  easily  tears  into  fibrous  strips.     When  fresh,  it  hns  ao 


^  Brit,  Guiana  hi  the  Puria  Kxhibitioii, 
1878,  Sect.  C.  p.  7. 


-  SprOCO  in  Hofdrr^M  Jonm.   at'  Bot.  TT*- 

(1855)  27**. 
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unpleasant  odour  which  Is  lost  in  drying;  its  taste  is  yiersistontly 
burning  and  acrid.  Applied  in  si  niuist  state  to  the  skin,  it  occasions^ 
after  some  hours,  redness  and  even  vesication. 

Microscopic  Structure— The  cambial  zone  is  fonaed  of  about  ten 
row8  of  delicate  unequal  cells.  The  libre  consists  chietiy  of  simple  Hbres 
alternating  with  parencliyiuatons  bundles,  and  traversed  by  ine<lullary 
rays.  The  fibres  are  very  long, — frequently  more  than  *^  ninj.,and  from 
5  to  10  niknu  in  diameter,  their  walls  being  idways  but  little  thickened. 
In  the  outer  part  of  the  liber  there  occur  Ivundles  of  thick-walled  bast- 
tubes,  while  chlorophyll  and  starch  granules  appear  generally  through- 
out the  middle  cortical  layer.  The  su  hero  us  c«mt  is  made  up  of  about 
30  dense  rows  of  thin-walled  tabular  cells,  which  examined  in  a  tan- 
gential section,  have  an  hexagonal  outline.  Small  quantities  of  tannic 
matter  are  deposited  in  the  cambial  and  suberous  zones. 

Chemical  Composition — The  acrid  principle  of  mezereon  is  a 
resinoid  substance  contained  m  the  inner  bark;  it  h?is  not  yet  been 
examiued.  The  fruits  were  found  by  Martins  (1862)  to  contain  more 
than  40  |>er  cent,  of  a  fatty,  vesicating  oil,  which  appears  to  be  likewise 
present  in  the  bark. 

The  name  Daphvifi  has  been  given  to  a  crystal] izable  substance 
obtained  by  Vauquelin  in  1808  from  Z^/yi/r/^f  ^7 ?/)//? ff,  and  after wai'ds 
found  by  C.  G.  Gmeliii  and  Baer  i[i  the  bark  of  D.  Mezereum.  Zwenger 
in  1860  ascertained  it  to  be  a  glucoside  of  bitter  ta.ste,  having  the 
composition  C'ff'O'^  +  "I  OH',  the  same  as  that  of  ^sculin^  the 
tluorescing  principle  occurring  in  the  hark  of  j'Eseulufi  Hlppocaii- 
iantt/tn  and  the  i^oot-bark  of  Gelsemium  7)it!du'tn  Michaux  (&  snn- 
jjervh^eris  AitoD).—CoLvx?,77rf?^  isolated  in  1870  by  Casselmann  from  the 
fruit-s  of/),  Mezereum,  appears  to  Ijc  closely  allied  to  if  not  identical 
with  daphnin. 

When  daphnin  is  boiled  with  dilute  hydrochloric  or  sulphuric  acitl, 
it  furnishes  Daphnefin,  C^H'^0*  -|-  0H-,  described  by  Zwenger  as 
crystallizing  in  colourless  prisms.  By  dry  distillation  of  an  alcoholic 
extract  of  mezereon  bark,  the  same  chemist  obtained  Umbel  lifer  out' 
(p.  322). 

Uses^ — Mezereon  taken  internally  is  supposed  to  be  alterative  and 
sudoriHc,  and  useful  in  venereal,  rheumatic  and  scrofulous  complaints  ; 
but  in  English  medicine  it  is  never  now  given  except  as  an  ingredient 
of  the  Compound  Decoction  of  Sarsaparilla.  An  ethereal  extract  of 
the  bark  has  been  introduced  (18G7)  as  an  ingredient  of  a  powerful 
stimulating  liniujent.  On  the  Continent,  the  bark  itself,  soaked  in 
vinegar  and  water,  is  applied  with  a  bandage  as  a  vesicant. 

f  Substitutes — Owing  to  the  difticulty  of  procuring  the  bark  of  the 
root  of  i>.  Mi'zeri'mn,  tlie  herbalists  who  supply  the  London  druggists 
have  been  long  in  the  habit  of  substituting  that  of  i^,  Laureola  L.,  an 
evergi'een  species,  not  uncommon  in  woods  and  hedge-sides  in  several 
parts*  of  England.  The  Urithk  Fhjirmttajpwia  (1804  and  1867)  permits 
Cortex  Mezen-l  to  be  obtained  in<lisci'iminately  from  either  of  these 
s|)ecics,  and  does  not  follow  the  London  College  in  insisting  on  the 
bark  of  the  root  alone.  That  of  the  stem  of  Ih  Lnurcohi  corresponds  in 
btructure  with  the  bark  of  the  true  mezereon,  but  wants  the  prominent 
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leaf-scars  that  mark  the  upper  branches  of  the  latter;  it  is  reputed  tol 
be  somewhat  les«  acrid  than  mezcreon  bark.     The  mezereon  bark  of  1 
English  trade  is  now  mostly  imported  from  Germany,  and  seems  to  be 
derived  from  D,  Mezereiuit. 

In  France,  use  is  made  of  tlie  stem-bark  of  D,  (rmdtnvi  L.,  a  shrub 
growing  througl^out  the  wh<:>)e  Mediterranean  region  as  far  as  MorocCi». 
The  bark  is  dark  grey  or  bi'own,  marked  with  numerous  whitish  kmf- 
scars,  which  display  a  very  regular  spiral  arrangement.  The  leAve*^ 
themselves,  some  of  which  ai'e  occasionally  met  with  in  the  drug,  are 
sharjily  mueronate  and  very  narrow.  As  to  structural  peeuliarities, 
the  bark  of  D.  Gnidium  has  the  medLdlary  rays  more  obvious  anJ 
mure  tuadcd  with  tannic  matters  than  those  of />,  ^ffzereum  ;  but  the 
middle  cortical  layer  is  less  develu|>ed*  The  bark,  which  is  called 
Ecorce  de  Gaora,  is  employed  as  an  epispastic. 


ARTOCARPACE.E. 

Fritctufi  Oar  lew,  Fici ;  Fign ;  F.  Ftguf's;  G,  FrigeiL 

Botanical  Origin^ — Ficfis  Carica  L.»  a  deciduous  tree.  15  to  20 
in  height,  witli  large  rougli  kmves,  forming  a  handsome  mass  of  folingt- 

The  native  country  of  the  tig  stretches  from  the  steppes  of  toe 
Eastern  Aral,  along  the  south  and  south-west  coast  of  the  Caspian  Set 
(Ghilan,  Mazanderan.  and  the  Caucasus),  through  Kurdistan,  to  Asis 
Minor  and  Syria.  In  these  countries  the  fig-tree  ascends  int^j  th* 
mountain  region,  growing  undoubtedly  wild  in  the  Taurus  at  W 
elevation  of  4,800  teet,' 

The  fig-tree  is  repeatedly  raenti<med  in  the  Scriptures,  where  with 
the  vine  it  often  stands  as  the  symbol  of  peace  and  plenty.  The  fig 
was  not  known  in  Greece,  the  Archipelago,  and  the  neigbbouiing  coasts 
of  Asia  Minor  during  the  Homeric  age,  though  both  were  very  common 
in  the  time  of  Plato.  The  tig-tree  was  early  introduced  into  ItslVp 
whence  it  reachi^d  Sjiain  and  GauL  In  the  o|>inion  of  paheontologist* 
the  tig-tree  was  originally  indigenous  to  the  last-named  MediterraneRft 
regions. 

Charlemagne,  A,D,  812,  ordered  its  cultivation  in  Central  Eurap*'- 
It  was  brought  to  England  in  the  reign  of  Henry  VII I.  by  Cardinal 
Pole,  whose  trees  still  exist  in  the  garden  of  Lambeth  Palace.  But  it 
had  certainly  been  in  cultivation  at  a  much  earlier  |>eriod,  for  tlK? 
historian  Matthew  Paris  relates^  that  the  year  1257  was  so  inclement 
that  ajiples  and  pears  were  scarce  in  England,  and  that  jlf/ni^  cherries, 
and  plums  totally  failed  to  ripen. 

At  the  present  day  the  tig-tree  is  found  cultivated  in  most  of  the 
temperate  countries  both  of  the  Old  and  New  World,*  It  is  met  with 
hi  tlie  [dains  of  north-western  India,  and  in  the  outer  hilk  of  tk 
noitli-'western  Himalaya  as  high  as  o,000  feet;  also  in  the  DekkAO. 
and  in  Beluchistan  and  Afirhanistan. 


iRitter,  ErdkmdA  txm  Amtn,  viL  (1844) 
^Kng,  Iliat.,  Bohn't  wl,  iii.  (1854)  255. 


*  Introduced  into  Mexico  by  Cortei  aMI 

A.M.    1500. 
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History — Figs  were  a  valued  article  of  food  among  the  ancient 
Hebrews^  and  Greeks,  as  they  are  to  the  present  day  in  the  warmer 
countries  bordering  the  Mediterranean.^  In  the  time  of  Pliny  many 
varieties  were  in  eulfcivation  Tlie  Latin  word  Carica  w*gm  first  used  to 
designate  the  dried  tig  of  Caria,  a  strip  of  country  in  Asia  Minor 
opposite  Rhodes,  an  esteemed  variety  of  the  fruit  corresponding  to  the 
Smyrna  fig  of  modern  times. 

In  a  diploma  granted  by  Chilperic  II.,  king  of  the  Franks,  to  the 
monai^tery  of  Corbie,  a.d.  7Hj»  mention  is  made  of  **  Karigas''  in  eon- 
neetiou  with  dates,  almonds  and  olives,  by  which  we  think  dried  figs 
(Cavicw)  were  intended.^  Dried  tigs  were  a  regulai'  article  of  trade 
during  the  middle  ages,  from  the  sooth cni  to  the  northern  parts  of 
Europe.  In  1380  the  citizens  of  Bruges,  in  regulating  the  duties 
which  the  *'  Lombards "  i,e,  Italians,  had  to  pay  for  their  imports^ 
quoted  also  figs  from  Cyprus  and  from  Marbella,  a  place  south-west  of 
Slalaga/ 

In  England  the  average  price  between  a.d.  1264  and  1398  was 
about  1|^/.  per  lb.,  raisins  and  currants  being  2Jt/.* 

P  Description — A  fig  consists  of  a  thick,  fieshy,  hollow  receptacle  of 
a  pear-shaped  form,  on  the  inner  face  of  which  grow  a  multitude  of 
minute  fruits.*  This  receptacle,  which  is  provideil  with  an  orifice  at 
the  top,  is  at  fii-st  green,  tough  and  leathery,  exuding  when  pricked  a 
milk}'  juice.  The  oritice  is  surrounded,  and  almost  closed  by  a  number 
of  thick,  tlcshy  scales,  near  which  and  within  the  f\gy  the  male  flowers 
are  situated,  but  they  are  often  wanting  or  are  not  fully  developed. 
The  female  flowers  stand  further  within  the  receptacle,  in  the  body  of 
which  they  are  closely  ]mcked ;  they  are  aUdked,  have  a  5-leafed 
perianth  and  a  bipartite  stigma.  The  ovary,  which  is  generally  one- 
celled,  becomes  when  ripe  a  minute,  dry,  hard  nut^  popularly  regarded 
as  a  seed. 

As  the  fig  advances  to  maturity,  the  receptacle  enlarges,  becomes 
softer  and  more  juicy,  a  saccharine  fluid  replacing  the  acrid  milky 
sap  It  also  acquires  a  reddish  hue,  while  its  exterior  becomes 
fcurple.  brown,  or  yellow,  though  in  some  varieties  it  continues 
^freen.  The  fresh  fig  has  an  agreeable  and  extremely  saccharine  taste, 
but  it  wants  the  juiciness  and  refreshing  acidity  that  chai-acterize 
many  other  fruits. 

If  a  fig  is  not  gatliered  its  stalk  loses  its  firmness,  the  fmit  hangs 

pendulous  from  the  branch,  begins  to  shrivel  and  become  more  and  more 

iccharine  by  loss  of  water,  and  ultimately,  if  tlie  climate  is  favourable, 

assumes  the  condition  of  a  dried  Jiff.     On  the  large  scale  liowever,  figs 

re  not  dried  on  the  tree,  but  are  gathered  and  exposed  to  the  sun  and 

Sr  in  light  trays  till  they  acquii-e  the  proper  degree  of  dryness.     They 


*S«e  in  particular  1  Sam,  xxw   18  and 

I  Chron,  xii.  40;  where  we  reml  of  large 

■npplies  of  dried  figa  being  provided  for 

the  use  of  6gbtmg  men.    Also  Num.  xx.  5 ; 

Jer,  xjiv,  2 ;  2  Reg.  xx.  7. 

*Oii  the  Riviera  of  Genoa  ^Iried  figs 
editen  with  breud  are  a  commou  winter  food 
of  the  peasantry, 

«  Paixleasua^  bipfom^iUjt  Chnrke^  etc,^  ii. 
(lB4i))d09 


*  RncfMif  uml  andfre  AHen  der  Hantetage^ 
ii.  (Leipzig.  1H72)  235. 

*  Rogers,  HiAt.  of  AgncuUure  and  Prlcen 
in  h'nutaud,  I  {imi)  lJH2. 

*Albertu8  Magnna,  in  alUision  to  the 
peculiar  growtli  of  the  Hgt  remarks  that 
the  tree  **fnictiini  autem  orufert  sine 
flu  re."  Patna  3&6  of  the  wort  quoted  in 
the  Appendix. 
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can  only  be  preserved  in  those  regions  where  the  summer  aod  auiumaj 
aitJ  very  wann  and  dry. 

Dried  tig«  are  termed  by  the  dealers  either  natwral  or  pitUetL  The 
fii^t  are  tliuse  which  have  Di»t  been  compressed  in  the  packing,  and  still 
retnitt  their  origjoal  shape.'  The  f^econd  are  those  which  after  drying 
have  heeii  made  su[}[de  by  .s<pieezing  and  kneading,  and  in  that  state 
packed  with  pressure  into  drums  and  boxes.  M 

Smyrna  figs,  which  are  the  most  esteemed  sort,  are  of  the  latter  kind. f 
They  are  of  irregular,  flattened  foiin,  tougli,  translucent,  covered  with  ft 
sacciiarine  etHoresccnce;  they  have  a  pleasant  fioity  smell  and  luscious 
taste.     FigA  of  inferior  qnahty,  as  those  called  in  the  market  Greek  Figa, 
differ  chieti}'  in  being  smaller  and  less  pulpy. 

Microscopic  Structure— Tlie  outer  layer  of  a  dried  fig  is  made  up 
of  smalh  thiek-walled  and  densely  packed  cells,  so  as  to  form  a  kind  of 
skin.  The  itmer  lax  parenchyme  consists  of  larger  thin-walled  cells, 
traversed  by  vascular  bundles  and  large,  slightly  branched,  laticiferous 
vessels.  The  latter  contiiin  a  gmnular  substance  not  soloble  in  wakr. 
In  the  parenchynu^,  stellate  crystals  of  oxalate  of  calcium  occur,  but  in 
no  considemble  imniber. 

Chemical  Composition— The  chemical  changes  which  take  place 
in  the  fig  during  maturation  are  important,  hut  no  researches  hasi^ 
yet  been  made  for  their  ekicidation.  The  chief  chemical  substance  to 
the  ripe  fig  is  grape  sugar,  whicli  constitutes  from  (iO  to  70  per  cent 
of  the  dried  fruit.  Cum  and  fatty  matter  appear  to  be  pi\?sent  only  in 
very  small  quantity.  Wo  have  observed  that  unripe  tigs  are  rich  i" 
starch. 

Production  and  Commerce^Dried  figs  were  imported  iut«  the 
United  Kingdom  in  1872  to  the  auKJunt  uf  141,847  cwL,  of  which 
Dl,721  cwt.  were  shipped  from  Asiatic  Turkey,  the  remainder  being frooj 
Portugal,  8[>ain,  the  Austrian  territories  and  other  countries.  la  l^t^ 
the  imports  were  IG 3,703  cwt.,  valued  at  £318,717. 

Kalamata,  in  the  Gulf  of  Messenia,  Greece,  and  Cosenza  in  tin-' 
lUlian  province  of  Calabria  citeriore,  are  also  particularly  known  w 
supplying  figs  to  sume  parts  of  continental  Eurot)e.  In  187(J  the 
exports  of  Kalamata  to  Trieste  were  lU  millions  of  kilogrammes. 

Uses — Dried  figs  are  thought  to  be  slightly  laxative,  and  as  such  are 
occasionally  recommended  in  hiibitual  constipation.  Tliey  enter  into  the 
composition  of  (Joti/ectla  t^cunu-^ 
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FRUCTUS    MORI. 

BaceCB  Morit  Mom;  MiUberries;  t\  Mdres;  G,  Maulbeertn. 

Botanical  Origin— iVor/ts  nig^ra  L,  a  handsome  bushy  tree,  aboot 
*M)  feet  in  height,  growing  wild  in  Northern  Asia  Minor,  Armenia^  m\i 
the  southern  Caucasian  regions  as  far  as  Persijv.     In  Italv,  it  was  em- 


^  The  wonl  Eieine  Applied  io  the  Lonilon 
fihopa   to   tlried    figa    of   superior  qunHty 


( **  tlknne  Figs  ")  is  prohabl^*  a  oorniptt<>ci  of  I 
tlie  Tiirki«h  iMtfrn^^  Biguifymg  hamU'jfidfJmi 
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ployed  for  feeding  the  silkworm  until  about  the  year  1434,  when  M,  alba 
L.  was  introduced  from  the  Levant/  and  has  ever  since  been  commonly 
preferred.  Yet  in  Greece,  in  many  of  the  Greek  islands,  Calabria  and 
Corsica,  the  species  planted  for  the  silkworm  is  still  M.  nigra. 

The  mulberry  tree  is  now  cultivated  throughout  Europe,  yet,  except- 
ing in  the  regions  named,  by  no  means  abundantly.  It  ripens  its  fruit 
in  England,  as  well  as  in  Southern  Sweden  and  Gottland,  and  in  Chris- 
tiania  (Schiibeler). 

History — The  mulberry  tree  is  mentioned  in  the  Old  Testament,' 
and  by  most  of  the  early  Greek  and  Roman  writers.  Among  the  large 
number  of  useful  plants  ordered  by  Charlemagne  (a.d.  812)  to  be 
cultivated  on  the  imperial  farms,  the  mulberry  tree  (Morarivs)  did  not 
escape  notice.'  We  meet  with  it  also  in  a  plan  sketched  A.D.  820,  for 
the  gardens  of  the  monastery  of  St.  Gall  in  Switzerland.^  The  cultiva- 
tion of  the  mulberiy  in  Spain  is  implied  by  a  reference  to  the  prepara- 
tion of  Syrup  of  MvZbennes  in  the  Calendar  of  Cordova,*  which  dates 
from  the  year  961. 

A  curious  reference  to  mulberries,  proving  them  to  have  been  far 
more  esteemed  in  ancient  times  than  at  present,  occurs  in  the  statutes 
of  the  abbey  of  Corbie  of  Normandy,  in  which  we  find  a  Brevis  de  Mdle, 
showing  how  much  honey  the  tenants  of  the  monastic  lands  were 
require<l  to  pay  annually,  followed  by  a  statement  of  the  quantity  of 
Mulberries  which  each  farm  was  expected  to  supply.® 

Description — The  tree  bears  unisexual  catkins;  the  female,  of  an 
ovoid  form,  consists  of  numerous  flowers  with  green  four-lobed  perianths 
and  two  linear  stigmas.  The  lobes  of  the  perianth  overlapping  each 
other  become  fleshy,  and  by  their  lateral  aggregation  form  the  spurious 
berry,  which  is  shoi*tly  stalked,  oblong,  an  inch  in  length,  and,  when 
ripe,  of  an  intense  purple.  By  detaching  a  single  fruit,  the  lobes  of  the 
former  perianth  may  be  still  discerned.  Each  fruit  encloses  a  hard 
lenticular  nucule,  covering  a  pendulous  seed  with  curved  embryo  and 
fleshy  albumen. 

MulbeiTies  are  extremel}*^  juicy  and  have  a  refreshing,  subacid, 
saccharine  taste;  but  they  are  devoid  of  the  fine  aroma  that  distin- 
guishes many  fruits  of  the  order  Rosacece, 

Chemical  Composition — In  an  analysis  made  by  H.  van  Hees 
(1857)  100  parts  of  mulberries  yielded  the  following  constituents: — 

Glucose  and  uncrystallizable  sugar         .  .     919 

Free  acid  (supposed  to  be  malic)    .  .         .1*86 

Albuminous  matter 0*39 

Pectic  matter,  fat,  salts,  and  gum    ....     2*03 

Ash 0-57 

Insoluble  matters  (the  seeds,  pectose,  cellulose,  fee.)     1*25 
Water 84-71 

*  A.  De  CandoUe,  Oiogr,  botanique,  ii.  *  F.    Keller,    BaurtM   df$   KolMert  8. 
(18S5)  856.                                                             Oallen,  facsimile,  Zurich,  1844. 

'  2  Sun.  V.  23,  24.  '  Le  CaUndrier  de  Cordoue  de  PamUe  961, 

•  Periz,  MonunutUa  OermanuB  hUtorica,  public  par  R.  Dozy,  Leyde,  1873.  67. 
Lmms,  iii.  (1835)  ISl.—Conault  alao  Hehn,  ^  6u6rard,  Polyptique  de  FAbbi  Irminon, 
JCSiurp/a/nen,  1877.  PtfU,  il  335. 
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With  regard  to  the  resultg  of  researches  on  other  edible  fniits» 
about  the  same  time  in  the  laboratory  of  Fresenius,  it  would  a[ 
that  the  mulberry  is  one  of  the  most  saccharine,  being  only  surpaft^ed 
by  the  cherry  (1070  of  sugar)  and  grape  (10*6  to  10*0).^     It  is  richer 
in  sugar  than  the  following;  namely  : — 

Raspberries,  yielding  4     per  cent  of  sugar  and  1*48  of  (malic)  acid 
Strawberries       »,         5*7         „  „  1*31  „ 

Whortleberries  ,,         5*8         „  „  1*34  „ 

Curmnts  .,         0*1         „  „  2^04 

The  amount  of  free  aei<l  in  the  mulberry  is  not  small,  nor  is  it  etc 
sive,  Tlie  small  proportiim  of  insoluble  matters  is  woithy  of  Dotice  in 
comparison,  for  instance  with  the  whortleberry,  which  contains  do  less 
than  IS  per  cent.  The  colouring  matter  of  the  mulberry  has  not 
been  examined.  The  acid  is  probably  not  simjily  malic,  but  in  part 
tartaric. 

Uses — The  sole  use  in  medicine  of  mulberries  is  for  the  preparation 
of  a  syrup  employed  to  Ua\*our  or  colour  any  other  medicines.  In 
Greece,  the  fruit  is  submitted  to  fermentation,  thereby  furniahing  an 
inebriating  be%^erage. 


CANNABINE^. 
HERBA   CANNABIS, 
Cofmuibis  Indien  ;  Indian  Hemp;  F.  Chanifre  Fndien  ;  G.  Hanjkra^i 

Botanical  Origin — Cemnabis  sativn  L.,  Common  Hemp,  an  anowl 
di<ecious  plant,  native  of  Western  and  Central  Asia,  cultivated  io  tm- 

perate  qh  well  as  in  tropical  countries. 

It  grows  w^ild  Inxuriuntly  on  the  banks  of  the  low^er  Ural  utid  Volgi 
near  the  Caspian  Sea,  extending  thence  to  Pei'sia,  the  Altai  range,  ftw 
Northern  and  Western  China,  It  is  found  in  Kashmir  and  on  tln^ 
Himalaya,  growing  10  to  V'l  feet  high,  and  thriving  vigomusly  at  »» 
eievntiou  of  OUUO  to  10,000  feet  It  likewiKe  occurs  in  Ti*opic-ai  Afrk's'- 
on   the  eastern   and   western  coasts  as   well   as   in   the  v-  "^^'^^ 

watered  by  the  Congo  and  Zambesi,  but  whether  truly  i  -  ^' 

rloubtful.  It  has  been  natui^lized  in  Brazil,  nurth  of  Rio  de  Jandf^*' 
the  seeds  having  teen  brought  thither  by  the  negroes  from  Wcsstfff 
Africa.  The  i'ultivation  of  hemp  is  carried  on  in  many  piu^ts  of  coO^* 
nental  Europe,  but  eapeeially  in  Central  and  Southern  RussiiL 

The  hemp  plant  grown  in  India  exhibits  certain  diHerence^  as  <^^ 
trasted  wiili  that  cultivated  in  Euro|»e.  which  were  notice<l  by  R«^' 
phius  in  the  17th  century,  and  which  (about  A.D.  ITltO),  induced  Laiw»'^^ 
Uy  claim  for  the  former  filant  the  rank  of  a  distinct  species,  under  the 
name  of  Cannabis  indica.  But  the  variations  observed  in  the  t^ 
plants  are  of  so  little  botanical  importance  and  are  so  inconstaot,  th*^ 
the  maintenance  of  C.  indica  as  distinct  from  C\  mtiva  hai  b^ 
abandoned  by  general  consent 

'  The  fig  excepted^  wliicli  U  mndi  more  saOGhwina  tban  may. 
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n  a  medicinal  point  of  view,  tliere  m  a  wide  dissimilarity  botwoen 
^hemp  grown  in  Iiuiia  and  that  producod  in  Europe,  the  fnrnier  heing 
H^astly  more  potent.  Yet  even  in  India  there  is  much  variation,  fur, 
^%ccording  to  Jameson,  the  plant  grown  at  altitudes  of  0000  to  8000 

feet  affords  the  resin  known  lus  Charms,  which  cannot  be  obtained  from 

that  cultivated  on  the  plains.^ 

History— Hemp  has  been  propa^r^ted  on  account  of  its  textile  fibre 
^nd  oil}"  seeds  from  a  remote  periods 

The  ancient  Chinese  herbal  called  /JA-//r^  written  about  the  oth  cen- 
tury B.C.,  notices  the  fact  that  the  hemp  jjlunt  is  of  two  kimls,  the  one 
rodncing  seeds »  the  other  Howers  nnly.'      In  Sii.sruta,  Charaka  and 
l.her  early  works  on  Hindu  medicine,  hemp  (B'fmrujti)  is  mentioned 
as    a    remedy.      Herodotus  states  that   hemp  grows   in  tSeythia  l>oth 
^jjvild   and  cultivated,  and   that  the   Thracians   made  garments    from 
^■l  which  can  hardly  be  distinguished  irom  linen.     He  abo  describes 
^Tiow    the  Scythians  expose  themselves  as  in  a  bath  to  the  vapour 

of  the  seeds  thrown  on  hot  coals.^ 
^L  The  Greeks  ami  Romans  appear  to  have  been  unacquainted  with 
HH^e  medicinal  powers  of  hemp,  unless  indeed  tlie  care-destroying 
N^TTCj'foV  should,  as  Royle  has  supposed,  be  referred  to  this  plant. 
^^ccording  t«:»  Stanislas  Juhen,^  aniestlietic  powers  were  aacribeil  by  the 
Hphinese  to  preparations  of  hemp  as  early  as  the  commencement  of  the 
^^rd  century. 

The  emph)yinent  of  hemp  both  medical  and  dietetic  appears  to  have 

I  Dread  slowly  through  India  and  Pema  to  the  Arabians,  amongst  whom 
ne  plant  w^as  used  in  the  early  middle  ages.  The  famous  heretical  sect 
f  >lahomednns,  whose  murderous  deeds  struck  terror  into  the  hearts 
f  the  Crusaders  during  the  11th  and  12th  centuries,  derived  their  name 
of  Hashishinj  or,  as  it  is  commonly  written,  fms/f^,'??ii!.%  from  AaMiWi  the 
Anibie  for  hfmpj'  which  in  certain  of  tlieir  rites  they  used  as  an  in- 
toxicant." In  1 28G  of  our  era,  the  Sultan  of  Egypt.  Bibara  al  Bondokdary, 
prohibited  the  sale  of  hashish,  the  monopoly  of  which  had  been 
leaBed  before/ 

The  use  of  hemp  (Ijlianu)  m  India  was  particularly  noticed  by  Garcia 
lie  Orta'  (156??),  and  the  plant  was  subsequently  figured  by  Rheede^  who 
flescribed  the  drug  as  largely  used  on  the  Malabir  coast.  It  would  seem 
^botit  this  time  to  have  lieen  imported  ii»to  Europe,  at  least  occasionallVt 
IVir  Berlu  in  his  Ti'eftHiirf/  of  Drugs,  IGIH),  describes  it  as  coming  from 
Bantam  in  the  East  Indies,*  and  '*  of  an  infatiutting  quality  and  prr- 

It  was  Napoleon's  expedition  to  Egypt  that  was  the  means  of  again 


*  Journ,  itfiUe  Affrir,,  and  Hortk,  Soe,  qf 

*  BrctAchtteirler,  On  Chinrnf  Botanical 
Worl^,    1870.  5.   10.      Part  of  the  lih-ifn 

\«rik«  writtoti  in  tho  12th  ccut»  B.c. 

'  IlawlmiK)ii'(i  trm)sIation,  iii,  0850)  Ixjok 
4,  cliAp.  74-5. 

^i'c*mpt4*  HriiduM,  xxviii.  (184«>)  VAX 

*  Heitee  tlie  words  tuna^Hin  niirl  aHuaHMU 
m&t^.  Weil,  however,  i»  of  opinion  that 
tbe  wortl  asmutmn  is  more  probably  derivt^d 
fram  Miklm,  a  dugger. —  Qeachkhte  tier 
Vhitti/ai,  iv.  11860)  mi. 


*  Th«  miBcrcant  who  ftsaasaioated  Justice 
Koniiftii  at  Calcutta,  20  Sept.  1871. 18  said 
to  have  acted  under th«indueiic«  of  hashUfi. 
Belkw  {/mhpi  to  the  TlurU,  1874.  218) 
Estates  that  the  Af^^dian  chief  who  murdcrtd 
Dr.  Forl>ea  in  1842,  had  for  some  days  pre- 
viously been  more  or  lea«  intoxicated  with 
Chant. <  or  lihantj* 

^  QuntrenUre,  MemoirtM  mr  CEgyptc  ii. 
0811)  504,  according  to  Makrigi, 

«  Coiioffukm  dm  nimplat  e  droga^  t  cowtag 
medkintiu  da  India,  ed.  2  liiboft,  1872, 
27* 
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calling  attention  to  the  peculiar  properties  of  hetni\  by  the  accounts  of  1 
De  Sacy  (1809)  and  Rouojer  (ISIO).  But  the  introduction  of  the  Indian 
diLig  into  European  met^licine  is  of  still  more  recent  date,  and  is  chiefly 
due  to  the  experiments  made  in  Calcutta  by  O'Sbaughnessy  in  1838-39.* 
Alfchou^di  the  astonishing  effects  produced  in  India  by  the  administra- 
tion of  jireparatinns  of  hemp  are  seldom  wdtnciised  iu  the  cooler  climate 
of  Britain,  the  powers  of  the  drug  are  sufHcientlj^  manifest  to  give  it  an 
estabUshed  place  in  the  pbarmaeopffiia. 

Production — Thou^di  hemp  is  grown  in  mauj  parte  of  India,  y 
as  a  drug  it  is  chierty  i>roduced  in  a  limited  area  in  the  districts 
Bogra  and  Rajshahi,  north  of  Calcutta,  where  the  plant  is  cultivated  ft 
the  purpose  in  a  systematic  manner.  Tlie  retail  sale,  Uke  that  of  opium 
and  spirits,  is  restricted  by  a  license,  which  in  1871-2  produced  to  the 
Government  of  Bengal  about  £1'20,0(K),  while  ujion  opium  (cliiefly  con- 
sumed in  Assam)  the  amount  raised  was  £310,000.^  Bhaug  is  one  of| 
the  principal  conmiodities  impoiied  into  India  from  Turkestan. 

Description — The  leaves  of  hemp  have  long  stalks  with  small 
stipules  at  their  bases,  and  are  composed  of  5  to  7  lanceolate-acuminate 
leaflets^  shaiply  serrate  at  the  margin.  The  loose  panicles  of  male 
6 owei^,  and  the  short  spikes  of  female  Howlers,  are  produced  on  separate 
plants,  from  the  axils  of  the  leaves.  The  fruits,  called  Hemihseeas,tf9 
small  grey  nuts  or  acheues,  each  containing  a  single  oily  seed*  In 
common  with  other  plants  of  the  order,  hemp  abounds  in  sOica  whicfc 
gives  a  roughness  to  its  leaves  and  stems.  In  KuTOpean  medicine,  the 
only  hemp  employed  is  that  grown  in  India,  which  occurs  in  two  prin* 
eijial  forms,  namely : — 

L  Bhftiiff,  Snldhi  or  Sabzl  (Hindustani);  Ildshwh  or  Qhataq 
(Arabic).  This  consists  of  the  dried  leaves  and  small  stalks,  which  m* 
of  a  dark  green  colour,  coarsely  broken,  and  mixe^^  witli  here  and  there 
a  few  fruits.  It  has  a  peculiar  but  not  unpleasant  odour,  and  scarcely 
any  t:iste.  In  India,  it  is  smoked  either  with  or  without  tobacco,  l"it 
more  commonly  it  is  made  up  with  Hour  ami  various  additions  \nU)  * 
sweetmeat  or  riufjun,^  of  a  green  colour.  Another  form  of  taking  it  l^ 
that  of  an  infusion,  made  by  immei"sing  the  poimded  leiives  in  CoW 
water. 

2.  Ganjii  (Hindustani);  Qinnah  (Arabic);  Guaza*  of  the  LoodoD 
drug-brokers.  These  are  the  flowering  or  fruiting  shoots  of  the  femik 
plant,  and  consist  in  some  samples  of  straight,  stiff,  woody  stems  some 
inches  long,  surrounded  by  tlie  upward  branching  flower-stalks;  io 
others  of  jnore  succulent  and  much  sliortt^r  shoots,  2  to  3  inches  loikgi 
and  of  less  regular  form.  In  either  case,  the  shoots  have  a  corapreaw^ 
and  glutinous  appearance,  are  vt'iy  brittle,  and  of  a  brownisn-gre*'n 
hue.  In  odour  and  in  the  absence  of  taste  ganja  resembles  bhautf*  '^ 
IS  said  that  after  the  leaves  which  constitute  bhang  have  beea  gathcatJ. 

JJanf,  by  Dr.  G.  Mttrtiua  {KrUngvo,  i^V 
^  Blut;  Book  quote<l  at  p.  52,  Dota  L 
^  Mogi-oan  is  ilie  Persian  niutit  for  tfe^  I 
iitanes,  of  which  more  tbAa  70  mn  lovn^  I 
f or  instance^  in  the  Phnrm-iCifpaki  /Vm*"*^ 
(see  Appendix,  Aiigeliis),  p.  *2iH  to  32L. 

*  Thia   imme  is  not  u^^i  in  Indiji»  Ut 
seeing  to  bo  ft  ooirupiion  d  ganja. 


*  For  a  notice  of  them.seeO'Shauglincasy, 
On  the  pre  fMi  rat  ion  of  th^  Indian  Hemp 
^jjfr  Gtnijah,  Calcutta,  1830;  alao  Bemjal 
yUpniBatorif^  Calcutta,  1842,  57y-6iW. 
I  All  immeiiiie  number  of  references  to 
writers  who  have  Umehed  on  the  itiedicmoi 
prop«rtlea  of  hemp,  wiU  be  found  iu  the 
elftbomte  CM* J  cntifcled  Studien  Hhtr  den 
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little  shoots  sprout  from  the  stem,  and  that  these  picked  off  and  dried 
form  what  is  called  ganja} 

Chemical  Composition — The  most  interesting  constituents  of 
hemp,  from  a  medical  point  of  view,  are  the  resin  and  volatile  oiL 

The  former  was  first  obtained  in  a  state  of  comparative  purity  by 
T.  and  H.  Smith  in  1846.^  It  is  a  brown  amorphous  solid,  burning  with 
a  bright  white  flame  and  leaving  no  ash.  It  has  a  very  potent  action 
when  taken  internally,  two-thirds  of  a  grain  acting  as  a  powerful 
narcotic,  and  one  grain  producing  complete  intoxication.  From  the 
experiments  of  Messrs.  Smith,  it  seems  to  us  impossible  to  doubt  that 
to  this  resin  the  energetic  effects  of  cannabis  are  mainly  due. 

When  water  is  repeatedly  distilled  from  considerable  quantities  of 
hemp,  fresh  lots  of  the  latter  being  used  for  each  operation,  a  volatile 
oil  lighter  than  water  is  obtained,  together  with  ammonia.  This  oil, 
accoi^ing  to  the  observations  of  Peraonne  (1857),  is  amber-coloured, 
and  has  an  oppressive  hemp-like  smell.  It  sometimes  deposits  an 
abundance  of  small  crystals.  With  due  precautions  it  may  be  separated 
into  two  bodies,  the  one  of  which,  named  by  Personne  Cavmahene? 
is  liquid  and  colourless,  with  the  formula  C^^H^;  the  other,  which  is 
called  Hydride  ofCannabene,  is  a  solid,  separating  from  alcohol  in  platy 
crystals  to  which  Personne  assigns  the  formula  C^**H^.  He  asserts  that 
cannabene  has  indubitably  a  physiological  action,  and  even  claims  it  as 
the  sole  active  principle  of  hemp.  Its  vapour  he  states  to  produce  when 
breathed  a  singular  sensation  of  shuddering,  a  desire  of  locomotion, 
followed  by  prostration  and  sometimes  by  syncope.*  Bohlig  in  1840 
observed  similar  effects  from  the  oil,  which  he  obtained  from  the  fresh 
herb,  just  after  flowering,  to  the  extent  of  0*3  per  cent. 

It  remains  to  be  proved  whether  an  alkcdoid  is  present  in  hemp,  as 
sugg^ted  by  Preobraschensky. 

The  other  constituents  of  hemp  are  those  commonly  occurring  in 
other  plants.     The  leaves  yield  nearly  20  per  cent,  of  ash. 

As  to  the  resin  of  Indian  hemp,  Bolas  and  Francis  in  treating  it  with 
nitric  acid,  converted  it  into  Oxycannabin,  C^H^N^O^.  This  interesting 
substance  may,  they  say,  be  obtained  in  large  prisms  from  a  solution  in 
methylic  alcohol.  It  melts  at  176**  C.  and  then  evaporates  without 
decomposition ;  it  is  neutral.'  One  of  us  (F.)  has  endeavoured  to  obtain 
it  from  the  purified  resin  of  charas,  but  without  success. 

Uses — Hemp  is  employed  as  a  soporific,  anodyne,  antispasmodic,  and 
as  a  nervous  stimulant.  It  is  usea  in  the  form  of  alcoholic  extract, 
administered  either  in  a  solid  or  liquid  form.  In  the  East  it  is  con- 
samed  to  an  enormoas  extent  by  Hindus  and  Mahomedans,  who  either 

1  PoweU,  Economic  Products  of  (he  Pun-  oaustic  lime  or  Boda  lime,  and  exposure  to 

jab,  Boorkee,  L  (1868)  293.  a  temperature  of  300^  C.  (572°  F.) !    That 

*  Pharm,  Jounu  vi.  (1847)  171.  the  resin  of  the  Edinbur^  chemists  does 

'  Journ.  de  Pharm.  xxxix.   (1857)  48 ;  not  owe  its  activity  to  volatile  matter,  is 

Canstatt's  Jahrenhfrichi  for  1857,  L  28.  proved  by  their  own  experiment  of  expoa- 

^Peraonne,  though  he  admits  the  activity  mg  a  small  quantity  in  a  very  thin  la^ 

of  the  retin  prepifed  by  Smith's  process,  to  82°  C.  for  8  hours  :  the  medicinal  action 

oontends  that  it  is  a  mixed  bodv,  and  that  of  the  resin  so  treated  was  found  to  be  un- 

fnrUierparification  deprives  it  of  all  volatile  impaired. 

natter  »ad  renders  it  inert.     This  is  not    •       *  DragendorfiTs  yaAre«6enVA<,  1876.  98. 
aatonishing  when  one  finds  that  the  *'  pari-  •  Cftcmkal  News,  xxiv.  (1871)  77. 

flection  *'  was  effected  by  treatment  with 
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smoke   it   with   tobacco,   or   swallow   it   in   coml>inatioD   with   utlier 
substances,' 

Charas. 

No  account  of  hemp  a^  a  drug  would  be  complete  without  some 
notice  of  this  substance,  which  is  regarded  £l^  of  great  iniptirtance  by 
Asiatic  nations, 

C%aru8  or  ChurruH  is  the  resin  which  exudes  in  minute  drops  fhim 
the  yellow  glands,  with  which  the  plant  is  provided  in  increasing  num- 
ber according  to  the  elcvatiid  temperature  (and  altitude  ?)  of  tbe 
country  where  it  grows.  The  varieties  of  hemp  ricliest  in  resin,  at 
IcMst  in  the  Laos  country  in  the  Malayan  Peninsula,  scarcely  attain  the 
height  of  3  feet,  and  show  densely  curled  leaves."^  Charas  is  collected 
in  several  ways  : — one  is  by  rubbing  the  tops  of  the  plants  in  the  hauils 
when  the  seeds  are  ripe,  and  scraping  from  the  fingers  the  adhering 
resin.  Another  is  thus  performed: — men  clothed  in  leather  fiarmcnts 
Witlk  about  among  growing  hemp,  in  doing  wluch  the  re.sin  of  the  plant 
attaches  itself  to  the  leather,  whence  it  is  from  time  to  time  scraped  otf. 
A  tbird  niethoil  consists  in  collecting,  with  many  pi^ecautious  to  avoid 
its  poisonous  cHects,  tJic  dust  which  is  caused  when  heaps  of  dry  hh*iwj 
are  stined  about^ 

By  whichever  of  these  processes  obtained,  charas  is  of  neceRsiiy  * 
foul  and  crude  drug,  the  use  of  which  is  properly  excluded  from  civilizt'tl 
medicine.  As  betbre  remarked  (p.  o-i?)  it  is  not  obtainable  from  bem]" 
grown  indiscriminately  in  any  situation  even  in  India,  but  is  only  ^^ 
be  got  from  plants  produced  at  a  certain  ek*vation  on  the  hills. 

Tlie  best  charas,  which  is  that  brought  from  Yarkand,  is  a  brown. 

earthy-looking  substance,  forming  compact  yet  friable,  irregular  was** 

of  considerable  size.     Examined  under  a  strong  pocket  lens,  it  app*?^'^ 

to  be  made  up  of  minute,  transparent  grains  of  brown  resin,  jigglutiiat^'*^ 

with  short  haii-s  of  the  plant.     It  has  a  hemp-like  odour,  witli  but  liuk 

taste  even  in  alcoholic  solution.     A  second  and  a  third  quality  of  Vtr- 

kand  charas  repiesent  the  substance  in  a  less  pure  state.     Charas  vieweu 

I  under  the  microscojie  exhibits  a  crystalline  structure,  due  to  inoi^^*^ 

(matter.     It  yields  from  :|  to   ?{  of  its  weight  of  an  amorphous  ivsm. 

j  which  is  readily  dissolved  by  bisulphide  of  carbon  or  spirit  of  vrtDf- 

'The  resin  does  not  redden  litmus,  nor  is  it  soluble  in  caustic  potash,  h 

has  a  dark  brown  colour,  which  we  have  not  succeeded  in  removing  ^ 

aniniai  charcoal.     The  residual  p*art  of  charns  yields  to  water  a  little* 

chloride  of  sodium,  and   consists  in  large  proi>ortion  of  carbonate  f 

calcium  and  peroxide  of  iron.     These  results  have  been  obtained  ^" 

examiidiig  .samples  from  Yarkand.''     Other  si>eeimens  which  we  ta^'^' 

also  examined,  have  the  a,specfc  of  a  compact  dark  resin, 

Charas  is  exported  from  Yarkand  ^  and  Kashgar,  the  iii-st  of  wbich 


*  For  f urtlier  infonnatioii,  consult  Cooke's 
,  Sevfn  tSiiiln's  of  ,SUfp,  Loud,,  chap,  xv.— 

'xvii  ;  also   JtthrfHfferirhl  of   Wingers  and 
Huaemann,  1872.  (HK). 

*  <Janiiur»  Vot/utff^  iVExj^ioi'aihn  en  Indo- 
Chine,  ii.  (1873)410. 

*  Fowelt  AVo/iof/uV  ProdwA^i  of  the  Pun- 
Jah,  RfM>rkee,  1868,  2i»3. 

*  Ubtftined  by  Coloael  H.  Strichey,  imd 


now  in  the  Kow  Museum.  It  ii  hy  • 
means  ovidant  by  what  prooeei  tkty  wft 
collected* 

*  Forsyth.  Co..  i  ifMw»»  U^ 

Yarkahtt,  ord ti  i*c  of  Vtam 

moiis  to  bo  piJjiU  ,,  ,  , ,,.  *  ,  IS?!;  »W 
Hendereou  and  Hume,  Lahore  ii>  YorUe^ 
Loud.  1873.  334. 
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places  exported  during  1867,  1830  viaiin<ls  (146.400  lb.)  to  L^..  whence 
the  commodity  is  carried  to  the  Punjab  and  Kashmir.  Smaller  quan- 
tities are  annually  imported  from  Kandahar  and  Samarkand;*  some 
charas  appears  also  (1876)  to  be  exported  from  Mandshuria  to  China. 
The  drug  is  mostly  consumed  by  smoking  with  tobacco  ;  it  is  not  found 
in  European  commerce. 


STROBILI  HUMULI. 

Hnmidua  vel  Lupulus;  Hops;  F.  HoxMmi;  G.  Hopfen, 

Botanical  Origin — Humuliut  iMpulua  L., — a  dioecious  pei'ennial 
plant,  producing  long  annual  twining  stems  which  climb  freely  over 
trees  and  bushes.  It  is  found  wild,  especially  in  thickets  on  the  banks 
of  rivers,  throughout  all  Europe,  from  Spain,  Sicily  and  Greece  to 
Scandinavia;  and  extends  also  to  the  Caucasus,  the  South  Caspian 
region,  and  through  Centiul  and  Southern  Siberia  to  the  Altai  mountains. 
It  has  been  introduced  into  North  America,  Brazil  (Rio  Grande  do  Sul), 
and  Australia. 

History — Hops  have  been  used  from  a  remote  period  in  the  brewing 
of  beer,  of  which  they  are  now  regarded  as  an  indispensable  ingredient 
Hop  gardens,  under  the  name  huviularia  or  humulda,  are  mentioned 
as  existing  in  France  and  Germany  in  the  8th  and  9th  centuries ;  and 
Bohemian  and  Bavarian  hops  have  been  known  as  an  esteemed  kind 
since  the  11th  century.  A  grant  alleged  to  have  been  made  by  William 
the  Conqueror  in  1069,  of  hops  and  hop-lands  in  the  county  of  Salop,^ 
would  indicate,  were  it  free  from  doubt,  a  very  early  cultivation  of  the 
hop  in  England. 

As  to  Uie  use  made  of  hops  in  these  early  times,  it  would  appear 
that  they  were  regarded  in  somewhat  of  a  medicinal  aspect.  In  the 
Herhariuvi  of  Apuleiua,^  an  English  manuscript  written  about  A.D. 
1050,  it  is  said  of  the  hop  (hyiniele)  that  its  good  qualities  are  such  that 
men  put  it  in  their  usual  drinks ;  and  St.  Hildegard,^  a  century  later, 
states  that  the  hop  (Iioppho)  is  added  to  beverages,  partly  for  its  whole- 
some bitterness,  and  partly  because  it  makes  them  keep. 

Hops  for  brewing  were  among  the  produce  which  the  tenants  of  the 
abbey  of  St  Germain  in  Paris  ^  had  to  furnish  to  the  monastery  in  the 
beginning  of  the  9th  century  ;  yet  in  the  middle  of  the  14th  century, 
beer  without  such  addition  was  still  brewed  in  Paria 

The  brewsters,  bakers  and  millers  of  London  were  the  subject  of  a 
mandate  of  EM  ward  I.  in  a.d.  1298 ;  but  there  is  no  reason  for  inferring 
that  the  manufacture  of  malt  liquor  at  this  period  involved  the  use  of 
hops.  It  is  plain  indeed  that  somewhat  later,  ho|)S  were  not  generally 
used,  for  in  the  4th  year  of  Henry  VI.  (1425-2G),  an  information  was 
laid  against  a  person  for  putting  into  beer  "  an  unwholesome  weed  called 

'  Stewart,  Punjab  PlanOi,  Lahore,  1869.  of  Karhj  England,  edited  by  Cockayne,  i. 
216.  (1864)  173;  ii.  (1805)  ix. 

'  Blount,  Tenures  of  Land  and  Customs  *  Opera  Omnw,  accuraute  .J.  P.  Migne, 

0/ Manors,  edited  by  HazUtt,  1874.  1G5.  Paris,  1855.  1153. 

•  Leechdoms,  Worteunuing  and  Starcraft  •  Gu^rard,  PolyptUjue  de  Vahhi  Irminon^  i. 

(1844)  714.  89U. 
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mi  hopj)  ;'*  *  and  in  the  sarae  reign,  Parliament  was  petitioned  against 
"  that  wicked  weed  called  hops^ 

But  it  Ik  evident  timt  hops  were  soon  found  to  [>osse8S  good  qualities^ 
and  that  though  their  u«c  was  denounced,  it  was  not  suppressed.  Tbua 
in  the  regulations  for  the  household  of  Henry  VIII.  (15:i()-*]l),  tliere  is 
an  injunction  that  the  brewer  is  "  not  to  put  any  hops  or  brimstone 
into  the  ale"  f  while  in  the  very  same  year  (lo30).  hundreds  of  pounds 
of  Flemish  hops  were  purchased  for  the  use  of  the  noble  family  of 
L'Estranges  of  Hunst^xnton.^ 

In  1552  the  cultivation  of  hops  in  England  was  distinctly  sanctioned 
hy  the  5th  and  Gth  of  Edward  YL  c.5,  which  directs  that  land  formerly  in 
tillage  should  agaiQ  be  socultivated,excei>tingitshould  have  been  sot  with 
hops  or  saffron.  Notwithstanding  tliese  facts,  hops  were  for  a  long  perioJ 
hardly  regarded  an  essentical  in  brewing,  as  may  be  gathered  from  the 
remark  of  Gerarde  {oh.  A.D.  1G07),  who  speaks  of  them  as  used  **  to  season" 
heer  or  ale,  explaining  that  notwithstanding  their  manifold  virtues,  they 
**  rather  make  it  a  physical  drinke  to  kecpe  the  body  in  heidth,  than  an 
ordinary  dritdcc  for  the  quenching  of  our  thirst."  In  i-eality,  other  herbs 
were  for  a  long  period  employed  to  im|>art  to  malt  liquor  a  bitterer 
aromatic  taste,  as  Ground  Ivy  (yejyeta  Gkeho7na  Bentlr);  anciently  called 
Ale-hoof  or  Gill;  AJecost  (Bahtiinita  vulgaris  L.);  Sweet  Gale  {Myrica 
Gale  h,)i  and  Sage  (Salvia  officinalis  L;).  Even  Long  Pepper  and  Bay 
Berries  were  used  for  the  same  purpose,*  hut  in  addition  to  hops. 

Though  English  hops  were  esteemed  superior  to  foreign,  and  were 
extensively  grown  as  early  as  1G03,  as  shown  by  an  act  of  James  L,' 
Flemish  hops  continued  to  be  imported  in  considerable  quantities  down 
to  169a 

Structure — -The  inflorescence  of  the  male  plant  constitutes  a  bws* 
panicle ;  that  of  the  female  is  less  conspicuous,  consisting  of  stalked 
catkins  whicli  by  their  growth  develope  large  leafy  imbricating  bracts» 
ultimately  forming  an  ovoid  cone  or  strobile,  which  is  the  officinal  part 
This  catkin  consists  of  a  short  contml  zigzag  stalk,  bearing  overlapping 
rudimentary  leaflets,  each  represented  by  a  pair  of  sti]>ules.  Betwe^ii 
them  are  4  female  florets,  each  supported  by  a  bract  After  flowemg* 
the  stipules  as  well  as  tlie  bracts  are  much  enlarged,  and  then  form  tlie 
pei'sistent,  yellowish-green,  pendulous  strobile.  At  maturity,  each  bract 
infolds  at  its  base  a  smali  lenticular  closed  fruit  or  nut,  ^V  of  &n  incbu* 
diameter.  The  nut  is  surrounded  by  a  membranous,  one-leafed  perig<iOC» 
and  contains  within  its  fragile,  brown  shell  an  exalhuminous  seeii 
These  fruits,  as  well  as  the  axis  and  the  base  of  all  the  leaf*like  on^atis, 
are  beset  w^ith  numerous  shining,  tninslucent  glands^  to  which  w<J 
aromatic  smell  and  taste  of  hops  are  due, 

De  script  ion -^Hops  as  found  in  commerce  consist  entirely  of  ^^^ 
fully  developed  strobiles  or  cones,  more  or  less  compressed.  They  1^*^* 
a  greenish  yellow  colour,  an  agreeable  and  peculiar  aroma,  and  a  bitt^^ 
aromatic  burning  taste.  When  rubbed  in  the  hand  they  feel  clatniny' 
and  emit  a  more  powerful  odour.     By  keepiug,  hops  lose  their  greenish 

^  ArchoNilogia,  iii\  (1786)  157» 

^IbitL  XXV,  (lSa4)  505. 

•  Holinahod,  ChronkU$^  vol.  L  book  • 

^  1  Jamei  L  {tamo  1603)  cap,  18. 


'  The  authority  for  this  statement  ia  an 
ivolated  mcinonmdinii  in  a  MS,  voliime 
(No.  ysO)  by  'riioniaa  <  J  vhbons,  |>roaerVLMl  iu 
the  Harlcian  collcciiun  in  the  Britiah 
Moscutn* 
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Cfilour  and  become  brown,  at  the  same  time  acquiring  an  nnpleasant 
odour,  by  reason  of  the  formation  of  a  little  valerianic  acid.  Exposure 
to  the  vapour  of  sulphuruu.-^  acid  retards  or  prevents  this  alteration.  For 
medicinal  uhc,  ha])s  smelHng  of  sulphurous  acid  shoidd  be  avoided, 
though  in  reality  the  acid  s[ieedily  becomes  innocuous,  Liebig  has 
refutes!  thc3  objections  raised  by  brewers  to  the  sulpbonnLj  of  liop.^. 

Chemical  Composition— Besides  the  constiiueuts  of  the  glands 
which  are  described  in  the  next  article,  hops  contain  according  to  Etti's 
elaborate  investigations  (LS70,  187^!^)  humulolanvw  ackl  and  phlobft- 
phe7U\  The  former  is  a  whitish  atnorphoos  mass,  soluble  in  al  coll  oh  hot 
water  or  acetic  ether,  nut  in  ether  By  lieating  the  1  in mulo tannic  acid  at 
130°  C,  or  by  boiling  its  aqueous  or  alcoholic  solutions,  it  gives  oH'  water, 
and  ia  transformed  into  phlobapheoe,  a  dark  red  amorphous  substance^ 


I 


hiiniulotannic  acid.  phlobflpbeite. 


The  latter  substance,  on  boiling  it  with  dilute  mineral  acids,  again 
loses  water  and  furnishes  glucose. 

From  raw  phlubaphene  ether  removes  the  bitter  principlf^a  of  hops, 
a  colourless  crystal lizable  and  a  brown  amorphous  rm?i,  besides  chloro- 
phyll and  essential  oil 

By  distilling  hops  with  water,  OO  per  cent,  of  cmential  oil  are 
obtained.  Personne  (1854)  stated  it  to  contain  Vahrol,^  C*^H'°0.  which 
passes  into  valerianic  acid ;  the  latter  in  fact  occui-^  in  tlic  glands,  yet 
according  to  Mt^bu''  only  to  the  extent  of  01  to  0  17  per  cent.  When 
distilled  from  the  fresh  strobiles  the  oil  has  a  greenish  colour,  but  a 
reddish -brow^n  when  old  hops  have  been  employed.  We  lind  it  to  be 
devoid  of  rotatory  power,  neutral  to  litmus  paper,  and  not  striking  any 
remarkaV>Ie  coloration  with  concentrated  sulphuric  acid. 

Uriessmayer  (1874)  has  shown  tliat  hops  contain  Trimrtffyhimhte, 
and  in  small  proportion  a  liquid  volatile  alkaloid  not  yet  analysed, 
which  he  teiTus  LitpuUne,  The  latter  is  stated  to  have  the  odour  ot 
conine,  and  to  assume  a  violet  hue  wdieu  treated  with  chromate  of 
potassium  and  sulphuric  acid. 

^  Lastly,  Etti  also  found  arabic  (pectic)  acid,  phosphates,  nitrates, 
malates,  citrates,  and  also  sulphates,  chietly  of  potassium,  to  occur  in 
hops*  The  amount  of  ash  aftbrded  by  liops  dried  at  100"  C.  would 
appear  to  be  on  an  average  about  C-7  per  cent. 

ProduGtion  and  Commerce— England  was  estimated  as  having  in 

1H73,  6S,276  acres  under  hops.     The  eliiof  district  for  the  cultivation  is 

the  county  of  Kent,  where  in  that3^ear  ol),040  acres  were  devoted  to  this 

j>lant.     Hops  are  grown  to  a  much  smaller  extent  in  8ussex,  and  in  still 

p^   diminished  quantity  in  Herefordshire,  Hampshire,  Worcestei'shiro  and 

■teurrey.     The  other  counties  of  England  and  the  principality  of  Wales 

^^roduce  but  a  trifling  amount,  and  Scotland  none  at  all. 

In  continenti^l  Europe,  hops  are  most  largely  piroduced  in  Bavaria  and 
Wijrtemberg,  Belgium  and  France,  but  in  each  on  a  smaller  scale  than  in 
England,     i  ranee  in  1872  is  stated  to  have  9223  acres 


under  hopa* 


P    *  A  substance  with  which  wo  are 
acquAUitcd. 
»  ThiH,  Montpellier,  1867* 


not 


'  Agrietdtural  Jieinrns  of  Great  BrUam, 
kt\,  1873,  presented  to  Parliament,  48,  49, 
7a  71. 
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Notwithstanding  the  extensive  production  of  hops  in  England,  ther 
IS  a  large  importation  from  other  countries.  The  importation  in  IbH 
was  1:15.005  cwt,  valued  at  £t>7D;27G:  of  i\m  quantity,  Belgium  supplie " 
CAlfiW  ewt,  Germany  30,012  cwt,  Ht)lland  l\ifi7o  cwt,  the  VmUii 
States  1(1,414  cwL,  France  5328  cwt.  During  the  same  period  hops^ 
were  exported  irom  the  United  Kingdom  to  the  extent  of  81,215  cwt,' 

Uses — ^Hopa  are  administered  medicinally  as  a  tonic  and  sedaUvOii 
chierty  in  the  form  of  tincture,  infusion  or  extract. 


GLANDULiE     HUMULX. 

Lujmlina;  Lttpalm,  Lupulivic  Grains;  Y.Lnpid'meiGMopfendiiJim^ 

Hopfhistaiib, 

Botanical  Origin— Wit?>ittiits  Ltipulus  L,  (see  preceding  artide), 
The  nnuute,  shining,  translucent  glands  of  the  strobile  constitute  when 
detached  therefrom  the  substance  called  Luptdin. 

History — The  glands  of  iiop  were  separated  and  chemically  ex- 
ainiued  by  L.  A.  Planche,  a  pharinacien  of  Paris,  whose  observations 
were  first  brietiy  described  by  Loiseleur-DosliJUgchamps  in  1811»/  In 
the  following  year,  Di\  A.  W.  Ives  of  New  York''  publishtjd  an  accouirl 
of  Ins  experiments  upon  hops  and  their  glands,  to  winch  latter  he  applte*! 
the  name  of  Lupidin.  Payen  and  Chevaliier,  Planche  and  others.ma^e 
further  experiments  on  the  same  subject,  cndoi'sing  the  recommendation 
of  Ives  that  lupulio  (or.  as  they  preferred  to  Cidl  it,  Luptdlne)  might  be 
advantageously  used  in  medicine  in  place  of  hops. 

Production — Lupnlin  is  obtained  by  strijipingotf  the  bracts  of  hops* 
and  shaking  and  rubbing  them  ;  and  then  separating  the  jKiwderby* 
ieve.  The  [>owder  thus  detached  ought  to  be  washed  by  decautAtino* 
as  to  remove  from  it  the  sand  or  earth  with  wliich  it  is  always  ct^n- 
taioinated  ;  finally  it  should  be  dried,  and  stored  i[i  well-closed  kettles. 
From  the  dried  strobiles,  8  to  12  per  cent,  of  lupulin  niny  lie  obtained. 

Description^Lupulin  seen  in  quantity  appears  as  a  yol]oiri«h- 
brown  granular  powder,  having  an  agreeable  odour  of  hops  and  a  bitter 
arnmatic  ta.ste.  It  is  gradual ly  wetted  by  water,  instantly  by  alcoh<»K'f 
ether,  but  not  liy  potash  or  sulphuric  acid.  By  trituration  in  a  m<>rtiir 
the  cells  are  rui)tnred  so  that  it  may  be  worked  into  a  plastic  in4i*^ 
Thrown  into  the  air  and  then  ignited,  it  burns  with  a  brilliant  fiaw*-^ 
like  lyeopodium. 

Microscopic  Structure — The  lupulinic  gland  or  grain,  like  tl»e 
generality  of  analogous  organs,  is  formed  by  an  intumescence  of  the 
cuticle  of  the  nucuhe  and  bracts  of  hop  (sec  p*  552).  Each  gmiai-^ 
originally  attached  by  a  very  short  stjilk,  which  is  no  lunger  perceptible 
in  the  drug.  The  gland,  extiansted  l»y  ether  and  macerated  in  water, is 
a  globular  or  ovoid  thin-walled  sac,  measuring  from  140  to  240  mknu 
It  consists  of  two  distinct,  nearly  hemispherical  parts;  that  originally 


'  Annimf  SkitfTfynt  '*/  fhf  YVw/r  o/  (he 
Cnitrd  Khiffdom  for  IB72.  40.  93. 

*  Manud  dfs  Plantes  ttJtuelUs  et  indl- 
ijlnta,  1819.  ii.  503. 


^  Silliinau'a  Jovrn,  i^  ScimCfpU*  H^SO) 
302. 
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provideil  with  the  stalk  is  built  up  of  tabular  |>olyhe(:Irie  eellsj  whilst 
the  up|)ur  liemisphere  shows  a  continuous  delicate  membrane.     This 
Hpart  therefore  etiijily  collapses,  and  thus  exhibits  a  variety  of  form,  the 
"greater  also  a-s  the  grains  turn  polo  or  equator  to  the  observer.' 

The  hop  gland  is  filled  with  a  thick,  dark  brown  or  yellowish  liquid, 
which  in  the  drug  is  contracted  into  one  miL-ss  occupying  the  centre  of 
the  gland.  It  may  be  expelled  in  minute  drops  when  the  wall  is  nu^cle 
to  burst  by  warming  the  grain  in  glycerin.  The  colouring  matter,  to 
which  the  wall  owes  its  fine  yellow  colour,  adheres  more  obstinately  to 
tlie  tliiuner  hemisphere,  and  is  more  easily  extracted  from  the  thicker 
part  by  means  of  ether. 

Chemical  Composition^The  odour  of  lupulinic  grains  resides  in 
the  essential  oil,  describetl  in  the  previous  article.  The  bitter  principle 
formerly  called  Lufndin  or  LuimlUfi  was  first  isolated  by  Lermer  (1803) 
who  called  it  the  hitter  add  of  hops  {HopfevhUtcvsavre),  It  erystallizes 
in  large  Ijrittle  rhombic  prisms,  and  possesses  in  a  high  degree  the 
[>eculiar  bitter  taste  of  beer,  in  whieb  however  it  can  be  present  only  in 

I  very  small  proportion,  it  being  nearly  insoluble  in  water,  though  easily 
<lissoIved  l>y  many  other  hquids.  The  composition  of  this  acid, 
C?*H**0^  appears  to  approximate  it  to  absinfchun  ;  it  is  eont^amed  in  the 
jglands  in  but  small  proportion.  8till  smaller  is  the  amount  of  another 
"crystiillizable  constituent,  regarded  by  Li^rnier  as  an  alkaloid. 
The  main  contents  of  the  hup  gland  consist  of  wax  (Mi/ricylic 
jmbnitftt(\  according  to  Lermer \  and  resins,  one  of  which  is  crystalline 
and  unites  with  bases, 

A  good  specimen  of  German  lupulin,  dried  over  sulphuric  acid, 
yielded  us  7*3  per  cent,  of  ash.     The  same  drug  exhausted  by  boiling 

»  ether,  afibrded  70*8  per  cent,  of  an  extremely  aromatic  extract,  which 
ou  exposure  to  the  steam  bath  for  a  week,  lost  o"03  per  cent,  this 
loss  corresponding  to  the  volatile  oil  and  acids.  The  residual  part  was 
soluble  in  glacial  acetic  acid  and  could  therefore  contain  but  very  little 
iatty  matter. 

Uses — 1'he  drug  has  the  properties  of  hops,  but  with  less  of 
aBtringency.     It  is  not  often  prescribed. 

Adulteration — Lupulni  is  apt  to  contain  saud,  and  on  incineration 
often  leaves  a  large  amount  of  a.slh     Other  extraneous  matters  which 
I  are  not  imfi*equent  may  be  easily  recognized  by  means  of  a  lens.     As 
'  the  essential  oil  in  lupulin  is  soon  resinified,  the  latter  should  be  pre- 
feiTed  fresh »  and  should  be  kept  excluiled  from  the  air. 


*  For  A  full  account  of  the  formation  of 
the  glau^B,  BeeTrecnl,  AnufilfftffrA  ,Scirnrfjt 
SaL,  hot. ,  i.  (1854)  2L»9*    An  abstract  may 


Ijc  found  in  McIui'b  Ettidf  tin  Houhhn  tl  (hi 
LtipuUiif  MontpellierT  1867. 
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CORTEX    ULML 

Elm  Bark ;  F.  Ecorce  dOnne;  G,  Ulm^nrmde,  Rusterrinde. 

Botanical  Origin — Ifiiiiun  campedi'is  Smith,  the  Commoa  Elm,  a 
stately  tree,  widely  ditibsed  over  Ceiitrai  Southern  and  Eastern  Euroj)e, 
southward  to  Northern  Africa  and  Asia  Minor,  and  eastward  as  far  fis 
Aiiiurhuid,  Northern  Ciuna,  autl  Japan.  It  is  prohahly  not  truly 
indigenous  to  Great  Britain  ;  but  the  Wych  Elm,  fj.  rtumtami  Witii,, 
is  certainly  wild  in  the  northern  and  western  counties  ;^  the  latter  is. 
according  to  Sehliheler,  the  only  species  indigenous  to  Norway. 

History-^The  classical  writers,  and  especially  Dioscorides,  wore 
familiar  with  the  astringent  proi>erties  of  the  hark  of  TrreXea,  by  which 
Jiame  Ulmus  eainpesiitris  h  understood.  lumginary  virtues  are  ascriM 
by  Pliny  to  the  bark  and  leaves  of  blwu^.  Elm  bark  is  frequently 
prescribed  in  the  Englisli  Leech  Books  of  the  11th  ceutnr^^  at  which 
period  a  great  many  plants  of  Southern  Europe  had  ahxiady  been 
introduced  into  Britain.^  Its  use  is  also  noticeil  in  Turner's  IfaM 
(15t>8)  and  in  Parkinson's  Thaiter  of  Plants  (1G40).  the  author  of  the 
latter  remarking  that  "  all  the  parts  of  the  Elme  are  of  much  use  tn 
Physickc." 

Ill  the  Scfindinavian  antiquity  the  fibrous  bark  of  Ulmus  manidi}^ 
i!sed  to  be  made  up  into  rope.s-^ 

Description — Ehn  Imrk  for  nsc  in  medicine  should  be  removed  ffoui 
the  tree  in  early  spring,  deprived  of  its  rough  eorky  oiitc*r  coat>andthcu 
dried.  Thus  prepared,  it  m  found  in  the  sho]is  in  the  form  of  broftJ 
rtattish  pieces,  of  a  rusty  yellowish  colour,  and  striated  surface  especially 
on  the  inner  side.  It  is  tough  and  fibrous,  nearly  inodorous,  and  has* 
woody,  sliglitly  tistringent  taste. 

Microscopic  Struct ure^ — The  liber,  which  is  the  only  ofticin&l  P»rt* 
consists  of  thick- walled,  tangeiitially  extended  parenchyme,  in  wnich 
there  are  some  large  cells  filled  with  niueilage,  while  the  rest  contain  a 
red-brown  colouring  matter.  The  mucilage  forms  a  stratified  deposit 
>vithin  the  cclb  Large  bast-bundles,  arranged  in  irregular  rows,alternat« 
with  the  |)arenchynxe,  and  are  intersected  by  narrow,  reddish,  raednllarj' 
rays  consisting  of  2  or  3  rows  of  cells.  The  bast-bundles  couUwn 
numerous  long  tubes  about, 30  mkra.  tliick,  with  narrow  cavities;  «d'1 
■  besides  these,  somewhat  larger  tubes  with  porous  transverse  wall* 
^cribriform  vessels).  Each  cubic  cell  of  the  neighbouring  bast-paren- 
"chyme  encloses  a  large  crystal,  seldom  well  defined,  of  oxalate  *« 
calcium. 


*  On  tlie  word  dm.  Dr.  Prior  remarks 
that  it  is  nearly  identical  in  all  the  Gur* 
manlQ  and  SScAnditiAvian  dialects,  yet  doea 
not  find  ita  root  in  smy  of  them,  but  is  an 
adaptation  of  the  l^tui  Utmua, — Pojmhr 
Nnmts  fit  Brit Uh  Plants,  cd.  2.  1870.  71. 

'^  LefthdomJtt  Wortcunnhiff  and  Starcra/t 
q/"   Eart^    England ^    edited    by    Rev.    6» 


Cockayne,  ii.  {IS55)  pp.  53.  07.  7?.  5^-  ^^ 
and  p.  jdi.  — In  the  Auglo-Kaxon  recipes  Wj 
Elm  and  Wtjuh  Etm  arc  named  in  the  Ww 
• '  JfnldtfffOH  Mffdd/rn  "  (»ee  AppeiwIiiV^ 
Klmirvtld  or  Ilwyf  and  **  Ulmaa  Tomm'OM, 
Ilwyf  Rhnfaxn,  are  met  with, 

'SchUljeler,    PJhn^fatctU  SutiMgeitS 
1873-75,  p.  216. 
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Chemistry— The  cliief  .snluble  coo-stitoeiit  of  elm  bark  is  mucilage 

"with  a  small  proportion  uf  tannic  acid,  the  latter,  according  to  Johanson 

(1875),  probably  agreeing  with  that  of  oak  bark  and  bark  nf  willows. 

T^ie  coDCenfcmted  infusion  of  elm  bark  yieltls  a  brown  precipitate  with 

perchloride  of  iron;  the  dilute  assumes  a  green  coloration  witli  that  test. 

Starch  is  wanting,  or  only  occurs  in  tlie  middle  cortical  layer,  which  in 

usually  rejected. 

L        Elms  in  summer- time  frequeiitly  exude  a  gum  which,  by  cont^iet  with 

rthe  air,  is  converted  into  a  brown  insokible  mass,  called  Ulmiv,     This 

name  has  been  extended  to  various  ticcom[>ositioii -prod nets  of  organic 

,  bodies,  the  nature  and  affinities  of  which  are  Init  little  known.^ 

'       Uses — Elm  bark  ia  prescribed  in  decoction  a-s  a  weak  mucilaginous 
astringent,  but  is  almost  obsolete. 


h 


CORTEX   ULMI   FULV^, 

Slippery  Elm  Bark. 


Botanical  Origin — Ulmusfiifva  Michaux,  the  Red  or  Slippery  Klm» 

a  small  or  middle-sized  tree,- seldom  more  than  IjO  to  40  feet  higli,  f^row- 

ing  on  the  banks  of  streams  in  the  central  and  northern  United  States 

from  Western  New  England  to  Wisconsin  and  Kentucky,  and  found 

Iso  in  Canada. 

History — The  Indians  of  North  America  attributed  medicinal  virtues 
Ito  the  bark  of  the  Slippery  Elm,  which  they  used  as  a  healing  application 
►.WouthIs,  and  in  decoction  as  a  wash  for  skin  diseases.     It  is  the  "  Salve 
rk"  or  '*  Cortex  unguentarius  "  of  Schopf.*     Bigelow,  writing  in  1824, 
remarks  that  the  mucilaginous  qualities  of  the  inner  bark  are  well 

I  known. 
Description— The  Sl]j>pery  Elm  Bark  used  in  medicine  consists  of 
the  liber  only.     It  fnrms  large  flat  i>icces,  often  2  to  ']  Icet  lung  by 
Beveral  inches  l>road,  and  usually  ,_?fj  to  /g  of  an  inch  thick,  of  an  ex- 
tremely  tough  aiul  fibrous  texture.     It  has  a  light  reddish-brown  colour, 
an  odour  resembling  that  of  fenugreek  (which  is  common  to  the  leaves 
also),  and  a  simply  luueilaginous  tai^te. 
1^       In  collecting  the  bark  the  tree  is  destroyed,  and  no  elfort  is  made  to 
^Preplace  it,  the  wood  being  nearly  valueless.     Thus  tlie  supply  is  dimin- 
'      igliing  year  by  year,  and  the  collectors  who  formerly  <jbtained  large 
quantities  of  the  bark  in  New  York  and  otlier  eastern  states  have  now 
to  go  westward  for  supplies.* 

Microscopic  Structure — The  transverse  section  shows  a  series  of 
undulating  layers  of  large  yellowisli  bundles  of  soft  liber  hlires,  alter- 
nating with  small  brown  parenchymatous  bands.  The  whole  tissue  is 
travei'sed  by  numerous  narrow  medullary  rays,  and  interrupted  by  large 
intercellular  ruucilage-ducts.  In  order  to  examine  the  latter,  longitu- 
dinal sections  ought  to  be  moistened  with  benzol,  aqueous  litpiids  causing 
great  alteration.     In  a  longitudinal  section,  the  niucilage-ducts  are  seen 

B      >  Gmelin*  ChemiMry,  xvii,  (1866)  458.  ^  Mtti.  MetL  Apffrir.,  Krlaiigee.  1787.  3*i- 

^  Fig.   in   Bentley   and  Trimcn*8   Mrd,  *  ProcfedinffS  of  thr  Ant^rkan  Fhanmt' 

Plant*,  part  ^4  (18781  ceutical  AHJtocialion/or  1873,  xxu  435. 
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to  he  70  to  100  mkm,  long*  and  to  contain  colourless  masses  of  muci 
distinctly  showing  a  series  of  layers.     Crystals  of  calcium  oxalate,  i 
well  as  small  starch  grains,  are  very  plentiful  throughout  the  surround- 
ing parenchyme. 

Chemical  Composition— The  most  interesting  constituent  of  the 

bark  is  mocilage,  which  is  imparted  to  either  cold  or  hot  water,  hut 
does  not  font!  a  true  solution.  The  bark  moistened  with  20  pai'ts  of 
water  swells  considerably,  and  becomes  enveloped  by  a  thick  neutral 
mucilage,  which  is  not  altere<l  either  by  ioditie  or  perchlorids  of  iron. 
This  niueilago  when  diluted,  even  with  a  triple  volume  of  w^ater.  willj 
yield  only  a  few  drops  when  thrown  on  a  paper  filter.  The  liquid  which 
drains  out  is  preci  pi  table  by  neutral  acetate  of  lead.  By  addition  of 
absolute  alcohol,  the  concentrated  mucilage  is  not  rendered  turbid,  but 
forms  a  colourless  transparent  iluid  deposit. 

Adulteration— Farinaceous  substances  admixed  to  the  iM)wdered 
drug  may  be  detected  l>y  means  of  the  microscope. 

Uses — Slippery  Elm  Bark  is  a  demulcent  like  alth^^i  or  linseed. 
The  powder  is  much  used  in  America  for  making  poultices;  it  is  said 
to  preserve  lard  from  rancidity,  if  the  latter  is  melted  with  it  aud  ke|)t 
in  contact  for  a  short  time. 
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Euphorhium,  Gum  Ettphorbiuin ;  F.  Goinme^r^iie  d!Euphmhe; 

G.  Euphorhmm. 

Botanical  Origin — Eifphoiina  rf','???r//rnt  Bei*g,  a  leafless,  glaiic 
perennial  plant  resembling  a  cactus,  and  attaining  C  or  mure  feet  in 
height  Its  stems  are  ascending,  tleshy  and  quadrangular,  each  sifle 
measuring  about  an  inch.  The  angles  of  the  stem  are  furnished  »t 
intervals  with  pairs  of  divergent,  horizontal,  straight  spines  about }  w 
an  inch  long,  and  confluent  at  the  base  into  ovate,  subtriangular  dwcs. 
Tbesc  spines  represent  sti]!ules:  above  each  pair  of  them  is  a  depression, 
indicating  a  leaf-bud.  The  inflorescence  is  arranged  at  the  sumniitaof 
the  branches,  on  stalks  each  bearing  three  flowers,  the  two  outer  of 
which  are  supported  on  pedicels.  The  fruit  is  tricoccous,  ^\  of  an  ioch 
wide,  with  each  carpel  slightly  compressed  and  keeled.' 

The  plant  is  a  native  of  Morocco,  growing  on  the  lower  slopes  of  the 
Atlas  in  the  southern  province  of  Suse.  Dr.  Hooker  aud  his  fcUow- 
travellers  met  with  it  in  1870  at  Netifa  and  Imsfiiia,^  south-east  of  the 
city  of  Morocco,  which  appears  to  be  its  westward  limit. 

History— Enphorbium  was  known  to  the  ancients.  Dioscoridcs' awd 
Pliny*  both  describe  its  collection  on  Mount  Atlaii  in  Africa,  and  notice 
its  extreme  acridity.     Accor<ling  to  the  latter  writer,  the  dnig  received 


*  Fig.  in  Bentley  and  Trimeii*8  ^fe4:L 
Plants,  part  24  11877). 

^  Or  Mestiouo,  acconiing  to  Boll,  wiio  also 
quotes  thti  proWDce  Demeiiet. — Journ*  of 


tlie  Llnnean  Sac,  Bot  xvi.  (IS7S)  861 
*  Lib.  iii.  c.  84J. 
<  Lib.  V,  c,  1 ;  lib.  xxv,  c.  Sa 
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its  name  in  lionour  of  Eupjiorlnis,  ])hy8icjan  to  Jiiba  II.,  king  of  Mauri - 
tania.  This  monarcli,  who  after  a  long  rci^^n  ilied  aliout  a.ix  18,  was 
distiD^ished  for  his  literary  attainments,  and  was  the  author  of  st*veral 
books  which  included  treatises  on  opium  and  euphorbium.  The  latter 
work  WEis  apparently  extant  in  the  time  of  Pliny. 

Euphorbium  is  mentioned  by  numerous  other  early  writers  on  medi- 
cine^ as  Rufus  Ephesiu8,  who  probably  nourished  during  the  reign  of 
Trajan,  by  Galen  in  the  2nd  century,  and  by  Vindiciaiius  and  t)ril»asiua 
ill  the  4th.  Aetius  and  Faulus  ^'Egiueta,  who  lived  respectively  in  tlie 
Gth  and  7th  centuries,  were  likewise  acquainted  with  it ;  and  it  was 
^Uo  known  to  the  Ambiiin  school  of  niedieiue.  In  descriliing  the  route 
Bi»m  Aghmat  to  Fez.  El-Bekri^  of  Gmnada^  in  1068,  mentioned  the 
uumerous  plants  *'  Ebforbioun  '*  growiug  in  tiie  country  oi'  the  Beni 
Uuareth,  a  tribe  of  the  Sanhadja ;  the  author  noticed  the  spiny  Iierba- 

rous  stems  of  the  shrub  abounding  in  the  purgative  milky  juice. 
Host*  {1700-1768}  stated  that  the  plant,  which  he  also  eori'e.ctly 
compared  with  Opuntia,  is  growing  near  Agaider,  south  of  Mogadc»r. 

The  plant  yiekling  euphorbium  was  further  described  at  the 
beginning  of  the  present  century  by  an  Engiii?.h  merchant  named  Jack- 
son, who  had  resided  many  years  in  Morocco,  From  the  figures  he 
published,*  the  species  was  doubtfully  identitied  with  Eiiphuvbla  cava* 
Henms  L.,  a  large  cactus-like  shrub,  with  iiuadrangular  or  hexagonal 

E\B,  abounding  on  scorched  and  arid  rocks  in  the  Canary  Islands. 
[n  the  year  1740  it  was  pointed  out  in  the  {Admiralti/)  Manual  of 
ntijic  Eitifitiri/f  that  the  stems  of  whicVi  fragrants  are  found  in  corn- 
cial  eupijorbiuni,  do  not  agree  with  those  of  J*l  canarirnHiH,  Berg 
carried  the  comparison  further,  and  linall}^  from  the  fragments  in  ques- 
tion drew  up  a  botanical  description,  which  with  an  excellent  hgure  he 
published  *  as  A'vi^^/h J/ 6 ^Vt  remnlfem^  The  correetness  of  his  ol)serva- 
tions  has  been  fully  justified  by  specimens"  which  were  transmitted  to 
the  Royal  (Jardens,  Kew,  in  1H70,  and  now  form  flourishing  plants. 
The  ding  has  a  place  in  all  the  early  printed  pharmacoprt^ias. 

Collection — Euphorbium  is  obtained  by  making  incisions  in  tlie 
green  fleshy  branches  of  the  plant  These  incisions  occasion  an  al>un- 
aaiit  exudation  of  milky  juice  which  hardens  by  exposure  to  the  air, 
encrusting  the  stems  down  which  it  tlows;  it  is  finally  collected  in  the 
latter  part  of  the  summer.  So  great  is  the  acridity  of  the  exudation, 
that  the  collector  is  obliged  to  tie  a  cloth  over  his  mouth  and  nostrils, 
to  prevent  the  entrance  of  the  irritating  dust.  The  drug  is  said  to  be 
cullected  in  districts  lying  east  and  south-east  of  the  city  of  Morocco. 

Description — The  drug  consists  of  irregular  pieces,  seldom  mot*e 
than  an  inch  across  and  mostly  smaller,  of  a  dull  yellow  or  brown  waxy- 


»  Smith,  Dkt  of  Orttk  and  Uoman  Bio- 
tjraphy,  li.  {I^i^l  630. 

*  DeAcnption  tie  CA/riqne  septrntrhnali'^ 
irmlniUi  par  M,  da  Slane,  Jimrnal  ttHiafhiH^\ 
iiiii.  (Paris,  1850)  413. 

^  NnrhrkJiiin  wti  MarokoH  und  Fes, 
Kopenbageo,  1781.  308* 

*  AcCQtitni  o/lh*'.  Empire  of  AforoccQ  and 
the  district  of  .S'ttJ*^  Loud.  1809.  81.  pi, 
7. — Tlie  plate  repreaentii  an  entire  jjlant, 
aad  uIbo  what  purports  io  be  a  2K)rtion  of 


a  brani*h  of  the  natural  aizt*.  The  latter  ia 
really  the  figure  of  a  tliffijrent  species,  ~ 
apparently  that  whiijh  liaa  buen  recently 
named  by  Cosson  Euphorblu  Hraumkrium, 

5  Berg  und  Schmidt,  Ojjiziuelk  OetrnirfiMf^ 
iv.  {1863)  xxxiv,  d. 

•They  were  procured  by  Mr.  William 
Grace,  and  forwarded  to  England  by  Mr, 
0.  F.  CanitenseD,  British  Vice-Coufiul  at 
Mogador* 
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looking  substance^  among  which  portions  of  the  angular  spinj'-  stem  oti 
the  plant  may  be  met  with.     Many  of  the  pieces  encrust  a  tuft  of  spiDeal 
or  a  flower-st4ilk  or  are  boUow.     The  substaDCe  is  brittle  anJ  traos- 
lucent;  sphnters  examined  under  the  microscope  exhibit  no  particuhirl 
structure,  even  by  the  aid  oi'  polarized  light;  nor  are  stfirch  granuh.'*] 
visible.^     The  odour  is  sHghtly  aromatic,  especially  if  licat  is  applieiijl 
but  10  lb.  of  the  drug  which  we  subjected  to  distillation  afforded  no] 
essential  oil,     Euphorbiiim  has  a  perjiistent  and  extremely  acrid  taste; 
its  du.st  excites  violent  sneezing,  and  if  inhaled,  as  when  the  drug  is 
powdered,  occasions  alarming  symptoais. 

Chemical  Composition — Analysis  of  euphorbiura  performed  by  I 
one  of  us^  showed  the  composition  of  the  drug  to  be  as  follows: — 


Amorphous  resin,  C^^'H'^^O^         

Eupborbon,  C^'H'^-0        

Mucilage  ... 

Malates,  chiefly  of  calcium  and  sodium 

Mine ral  co m poun ds 


38 
22 
18 

12 
10 


100 


The  amorphous  resin  is  readily  soluble  in  cold  spirit  of  wine  con- 
taining about  70  per  cent,  of  atcijhoL  Tlie  solution  has  nu  aci<lTV- 
action,  but  an  extremely  burning  acrid  taste:  in  fact  it  is  to  th«^ 
atnor[)hous  indifferent  resin  that  euphorbiuni  owes  its  intense  acridity. 
By  evaporating  the  resin  with  alcoliolic  potash  and  neuti'alizing  the 
residue  with  a  dilute  aqueous  acid,  a  brown  amorphous  substance,  the 
Euifhorhic  Aciil  of  Buchbeim,^  is  precipitated.  It  is  devoid  uf  tbe 
acridity  of  the  resin  from  which  it  originated,  but  has  a  bittertsh 
taste. 

Fi*om  the  drug  deprived  of  the  amorphous  resin  as  above  stated,  ethef 
(ether  or  petroleum)  t^ikes  up  the  Eupltorbon ,  which  may  be  obtAindd 
in  Colourless,  although  not  very  distinct  crystals,  which  are  at  tii'sl  not 
free  from  acrid  taste.  But  by  repeated  crystallizations  and  finally 
boiling  in  a  weak  solution  of  permanganate  of  potassium,  they  may  1* 
BO  far  purified  as  to  be  entirely  tasteless.  Euphorbon  is  insoluU* 
in  water;  it  requires  about  00  parts  of  alcohol,  sp.  gr,  0830,  (ot 
solution  at  the  ordinary  tenn>eraturc.  In  boiling  alcohol  eupborb»n 
dissolves  abundantly^  also  in  ether,  benzol,  amy  lie  alcohol,  chlorcifonfl^ 
acetone,  or  glacial  acetic  acid. 

Euphorbon  melts  at  IKi'  C.  (113°  to  1 14°,  Hesse)without  emitting  any 
odour.  By  dry  distillation  a  brownish  oily  liquid  is  obtained,  which 
claims  further  examination.  If  euphorbon  dissolved  in  alcoh«>!  1* 
alhnred  to  form  a  thin  tiJni  in  a  porcelain  capsule,  and  is  then 
moistened  witlj  a  little  concentrated  sulphuric  acid,  a  line  violet  hue  i* 
produced  in  contact  with  strong  nitric  acid  slowly  added  by  means  cf 
a  glass  rod.  The  same  reaction  is  displayed  by  Ladueerin  (see  Lactu- 
earium),  to  which  in  its  general  diameters  euphorbon  is  closely  allied. 


^  By  careful  invGaiigatioti  a  very  few  ore 
fouiiil  at  laift. 

*  FlUckiger  in  Wittstcin  a  Vicrt^tjahreit' 
^hiif't  filr  pral'f.  Phtinnarir,  xvii.  {l^iiS) 
82-102. — TJio  drug  auolysed  ouuaiated  of 


iiclecteti  fragrants,  free  from  •xtraiwo** 
subetancea. 

'  Wiggen  And  Husenuym*  Jahfrdmm 
1873.  TmO. 
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Hesse  (1878)  assigns  to  euphorbon  the  formula  C^"H-^0,  and  points 
out  that  its  solutions  in  chloroform  or  ether  are  ilex trogy rate* 
K  As  to  the  mucilage  of  euphorbiutu,  it  may  bo  obtained  from  that 
Hortion  of  the  drug  which  has  been  exhausted  by  cold  aloobol  and 
Dy  ether.  Neutnil  acetate  of  lead,  as  well  as  silicate  or  borate  of 
sodium,  precipitate  this  mucilage,  which  therefore  does  not  agree  with 
gum  arable* 

If  an  arjueous  extract  of  euphorbium  is  mixed  with  spirit  of  wine, 
and  the  liquid  evaporated,  the  residual  matter  assumes  a  somewhat 
crystalline  appearance,  and  exhibits  the  reactions  of  Mtdk  Acid, 
Subjected  to  dry  distillation,  white  scales  and  acicular  crystals  of 
^laleic  and  Famaric  Acids,  produced  by  the  decomposition  of  the 
inalic  acid,  are  sublimed  into  the  neck  of  the  rctijrt.  A  sublimate  of 
the  same  kind  may  sometimes  be  obtained  directly  by  heating  frag- 
ments of  euphorbium.  Among  the  mineral  constituents  of  the  drug, 
chh^ride  of  sodium  and  calcium  are  noticeable ;  scarcely  any  salt  of 
potassium  is  present 

Commerce — The  drug  is  shipped  from  Mogadon      The   quantity 
imported  into  the  United  Kingdom  in  1870  is  given  in  the  Anmt(d 

tatement  of  T7*ade  as  12  cwt. 
Uses^ — Euphorbium  was  formerly  employed  as  an  emetic  and  pur- 
tive,  but  as  an  internal  remedy  it  is  completely  obsolete.     We  have 
en  told  that  it  is  now  in  some  demand  as  an  ingredient  of  a  paint  for 
Uie  preservation  of  ships'  bottoms. 


CORTEX    CASCARILLiE. 

Cortex  Elettfherlw ;  CascuriUa  Bark,  Stceet  Wood  Bark,  Eleuthem  * 
K  Bark;  F.  Ecorce  de  CascariUe ;  G.  CascariU-Rinde. 

Botanical  Origin — Croioji  Materia  Bennett/  a  shmb  or  small 
tree,  exclusively  native  of  the  Bahama  Islands* 

History^ — It  is  not  improbable  that  casearilla  bark  was  imported 
into  Europe  in  the  fii*st  half  of  the  17th  century,  as  there  was  much 
intercourse  subsequent  to  the  j'ear  1G30  between  England  and 
the  Bahamas.^  These  islands  were  occupied  in  1041  by  the 
Spaniards,  who  became  at  that  time  acquaintetl  with  the 
Peruvian  bark  or  Casearilla  (see  page  Sitj),  as  we  have  shown 
at  page  343.  The  external  appearance  of  the  bark  of  Eluteria 
being  somewhat  similar  to  that  of  Cinchona  quills,  the  former 
be^an   soon   to   be  known    under   the  name  of  Vhmn   nova.      This 


*  Frnm  Elunthera,  on«  of  tlie  BAhamn 
ItlnndH,  Rn  imDieil  frnm  the  (^reek  iXivVtpov^ 
gi-!    '  '   f  or  imlfpfiufmt. 

and    Tri men's    MetL   Plautn^ 

*  lu  that  year  a  patent  wna  granted  by 
Cbftrltis  I.  for  the  incorporation  of  a  Com- 
pany  for  ctdoniziDg  the  Bahtinvn  lalands, 
And  A  comptete  record  is  oxfaut  of  the  pro- 
cecdiiigv  <n  the  Company  for  the  firat  cluveu 
ye&rs  of  it»  existence.      In  some  of  the 


-->^-^^ 


documents,  particular  mention  is  made  ot 
the  iiitrodnction»  actual  or  attempted,  i>l 
useful  plants,  as  cotton,  tubaeow,  fig,  i>e]iner, 
IKimegTiLnate,  palma  Chriati.  mulborry,  flax, 
inrligo,  mailder,  and  jalap ;  and  th«rt>  i^ 
also  freoucnt  alluaion  to  the  importation  of 
the  province  of  the  islands,  but  no  mention 
of  Voj^cft  rilfit.  See  Cnltmh  r  of  State  P<ij*ftM, 
Colonial  t>eriea,  IST-l-IGfiO,  edited  by  N*irm- 
hur>%  Lond.  1860.  pp.  140.  148.  149.  ItH. 
168.  I$5.  etc. 
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drug  occurs  along  with  true  Cinchona  bark,  Ckin<i  de  China^  in  the 
tariff  of  the  year  1091  of  tho  pharmaceutical  shops  of  the  GermED 
town  Mintkm,  in  Westphalia.     There  can  be  no  doubt  that  the  cbeaperJ 
kind  of  **  China,'*  called  China  nova,  was  reall}^  the  bark  under  e^aiiii 
nation,  for  in  many  other  tarifls  a  few  yeai^s  later  distinct  mention 
mnde  of  Cortex  Ohinw   novw  sen   SchaCirrllkr;   and  Savary,  in  hi 
"  Dictionnaire  de  Commerce"  (1723,  1750),  confirms  the  fact,  addinfj 
that  it  was  fii^t  seen  in  the  great  fair  of  Brunswick  J     Another  earljrj 
statement  concerning  Cascarilla  bark  likewise  refers  to  the  duchy 
Biunswick,     Stisser,  a  professor  of  anatomy,  chemistr\^  and  iiR^icin< 
in  the  University  of  Helnistedt  in  Brunswick,  relates  that  he  received 
the  drug  under  the  name  of  Cortex  Eleuferii  from  a  person  who  ha 
returned    from   England,   in   which    country,  he    was   assured*  it  wi 
customary  to  mix  it  with  tobsicco  for  the  sake  of  correcting  the  sraell] 
of  the  latter  when    smoked.      He    also   mentions   that  it  had  been 
confoun<led   with   Peruvian   bark,   from   which  however   it   was  very 
distinct  in  odour,  etc.'^    Eleutheria  bark  was  then  frequently  prescribed 
as  a  febrifuge  in  the  place  of  Cinchona  bark,  then  a  more  expensive 
medicine.      Hence   the   name   ca^^^carilld,  signifying  in   Spanish  littUi 
barkj   which   was  the  cuf^tonmry  designation  of  Peruvian  bark,  waaj 
erroneously  applied  to  the  Bahama  bark,  until  at  last  it  quite  suf>er- 
seded  the  original  and  more  con*ect  appellation.     That  of  China  novi  ] 
was   subsequently  ajiplied  to  a  quite  difTerent   bark  (see  page  364). 
The  drug  iinder  notice  was  first  introduced  into  tlie  Lontlon  Pharuuv 
coprs^ia  in  174<j  as  Eleutkeriiv  (*i>rl€x,  which  was  its  common  name 
among  druggists  down  to  the  end  of  the  last  century.     In  the  Bahamw 
the  name  camarilla  is  still  hardly  known,  the  bark  being  there  calW 
either  Siveet  Wood  Bark  or  Eletdhera  Bark. 

The  plant  affording  cascarilla  h*as  been  the  subject  of  much  tlb- 
cussion,  arising  chiefly  from  the  circumstance  that  several  nearly  allif'l 
West  Indian  species  of  ft'ofo/?  yield  aronnitic  barks  resembling  inorv 
or  less  the  officinal  drug.  Catesby  in  175-i  figured  a  Bahama  |)lw»t 
fJroton  CuJicariUa  Bennett,  from  which  the  original  Ekutheni  Btiri 
was  probably  derived,  though  it  certainly  atfords  none  of  the  caisautU* 
of  modern  conuncrce.  Woodville  in  179  fr,  and  Lindley  in  1838,  both 
investigated  the  botany  of  the  subject,  the  latter  having  the  advauU;^' 
of  authentic  specimens  communicated  by  the  Hon.  J.  C.  Lees  vf  N\'W 
Providence,  to  whom  one  of  us  also  is  indebted  for  a  similar  favour, 
The  question  was  not  however  finidly  set  at  rest  until  1859,  when  J.  J 
Bennett  by  the  aid  of  specimens  collected  in  the  Bahamas  by  DwiicU 
in  1K57'8,  drew  up  lucid  diagnoses  of  the  several  plants  which  W 
been  confounded,  and  disentangled  their  intricate  synonymy,' 

Description — Cascarilla  occurs  in  the  form  of  tubular  or  channelleJ 


«Fliickiger,  Pkarm.  Jotmi.,  vi.  (1 870) 
1022,  and  **  Do€umeDte  "  quototi  there,  pp. 
74-77.  etc, 

-  8tia«er  (J.  A,)  Acfontm  Ltthoratorii 
Chnnici  speclnwn  itCHmhtm^  Helruestadi, 
1693.  c.  i%.  8ti«8er  is  saifl  trj  have  men- 
tioned CiiscarilLi  bfirk  in  Jiis  ijaiiudilet 
**  De  macLima  fumiductorii**/'  Hamburg, 
16S6|  but  we  found  thfa  to  be  incorrect. 


Nor  have  we  seen  the  p&per  of  Tmc«l 
Garcia  .Salat,  "  Unicn  mi»stiaii*nib,  i»^"» 

cariUut   in  cumtioiie  terti  >  "tat 

1692.     It  is  quotca  by  Jl  M 

\l   (1772)  688,  aud  «e%x^rai  ijitcr  antlw» 
but  appears  to  be  i^xtromely  raro. 

^  Journat  of  Procttd'moM  oi'  Uiuu  Soc»  ir. 
(l8<>0)Bot.  29. 
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pieces  of  a  dull  brown  colour,  somewhat  roii^^h  aixJ  irregular,  rarely 
exceeding  4  iuehes  in  length  hy  h  an  inch  in  diatneter.  Tlio  chief  Imlk 
of  that  at  present  imjjorted  is  in  very  small  tliin  quills  and  fragments, 
often  scarcely  an  inch  in  length,  and  evidently  stripped  from  very 
young  wood.  The  younger  hark  has  a  thin  suberuus  coat  easily 
detsiched,  blotched  or  entirely  covered  with  t!ie  silvery-white  growth 
of  a  minute  Yichtjo  (Verritrarki  albtsi^itntt  Ach.),  the  perithecium  of 
which  appears  as  small  Idack  dots.  Tlie  older  bark  is  more  rugo.se, 
irregularly  tessellated  by  longitudinal  cracks  and  less  numerous 
transverse  fissures.  Beneath  the  corky  envelope  the  bark  is  greyish- 
brown. 

The  bark  bi-eaks  readily  with  a  short  fracture,  tlio  broken  surface 
diBphiying  a  resinouB  appeat^ance.  It  has  a  very  fragrant  odour, 
especially  agreeable  wdien  several  pounds  of  it  ai-e  reduced  to  coai-se 
{Ktwder  and  jilaced  in  a  jar;  it  has  a  nauseous  bitter  taste.  When 
burned  it  emits  an  aromatic  smell,  and  hence  is  a  common  ingredient 
in  fumigating  pastilles. 

Microscopic    Characters — The    suherous    coat   is   made    uj>   of 

numerous  row^s  of  t^ibular  cells,  the  outermost  having  their  exterior 

walls  much  thickened.      Tiie  mesuphloeum  exhibits  the  usual  tissue, 

ntaining   starchy   chlorophyll,    essential   oil,   crystals    of  oxalate    of 

'cium,  and  a  brown  colouring  matter.     The  latter  assumes  a  dark 

luish  coloration  on  addition  of  a  persalt  of  iron.     In  the  inner  portion 

of  that  layer  rami  tied  laticiferous  vessels  are  also  i^rcsent.     Tlie  liber 

nsists  of  parenchyme  and  of  fibrous  bundles,  intersected  by  small 

edullary  rays.     On  the  transverse  section,  the  fibrous  bundles  show  a 

edge-shaped  outline;  they  are  for  the  most  part  built  up,  not  of  true 

ber-tibrea,   but   of    cylindrical    cells    having   their   transverse    walls 

rforated    sieve-like    (m.5it    crlbnformiu).      The    contents    of    the 

renchymatous   part   of   the   liber  are   the   same   as   in   the   meso- 

ihlfoum ;  as  to  the  oxalate  of  calcium,  the  variety  of  its  crystals  i.s 

markable.^ 

Chemical  Composition — Cascarilla  contxins  a  volatile  oil,  which 

yields  to  the  extent  of  11  per  cent     According  to  Volckel  (1840),  it 

a  uiixture  of  at  least  two  oils,  the  more  volatile  of  which  is  probably 

2e  from  oxygen,      (dadstoue   (1872)  assigns  to   tlie  Iiydrocarbun  of 

carilla  oil  the  composition  of  oil  of  tiiqientine.     By  examining  tlie 

optically  we  found  it  to  have  a  weak  rotatory  power — some  sanqdes 

aviated  to  the  right,  some  to  the  left.     The  resin,  in  which  cascarilla 

rich,  has  not  yet  been  examined  more  exactly^ 

The  bitter  principle   was   isolated   in    1845   by  Duval,  and  called 

7€ismrilliih     C,  and  E.  Mylius  (1873)  have  obtained  it  from  a  deposit 

the  officinal  extract,  in  microscopic  }>risms  readily  soluble  in  ether 

or  hot  alcohol,  very  sparingly  in  water,  chloroform  or  spirit  of  wine. 

Kt  melts  at  205'  C,  is  not  volatile,  nor  a  glucoside,      Its  composition 
Dswern  to  the  formula  C^'ff'^O^. 
lew 


Commerce— The  bark  is  shipped  from  Nassau,  the  chief  town  of 

Tew   Providence   (Bahamas),  and   is  usually   packed  in  sacks.     The 

quantity  imported  into  the  United  Kingdom  in  1870  was  12,2G1  cwt, 


For  more  porticularB  Bce  Pocklington,  Pharm.  Journ,  iiL  (1873)  GW. 
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valued  at  £16,482.     The  exports  from  the  Balmmas  were  G7G  cwt  in 
1875,  and  1,01)3  cwL  in  1S7G. 

Uses — Cascarilla  is  prescribed  as  a  ionic,  usually  iu  tbe  form 
a  tincture  or  infusioD, 

Adulteration — A  spurious  cascarilla  bark  lias  lately  been  noticed  iq 
the  London  market ;  it  was  imported  from  the  Bahamas  mixed  with  thi 
genuine,  to  which  it  bears  a  close  similarity.     The  quills  of  it  resembta 
the  larger  quills  of  cascarilla ;  though  covered  with  a  lichen,  the  laite 
has  not  the  silvery  whiteness  of  the  Verrucarta  of  cascarilla.     The" 
spurious  bark  has  a  suberous  coat  that  does  not  split  off;  its  inner 
surface  is  pinkish-brown,  and  distinctly  striated  longitudinally.     In 
microscopic  structure  the  bark  may  be  said  to  resemble  cascarilla  and 
still  more  copalchi.      But  it  is  at  once  distinguishable  by  its  numeroua  ' 
roundish  gt'oups  of  sclerenchymatous  cells,  which  become  very  evident  J 
when  thin  sections  are  moistened  with  ammonia,  and  then  with  solution! 
of  iodine  iu  iodide  of  potassium.     The  bark  has  an  astringent  taste,] 
without  bitterness  or  aroma  ;  its  tincture  is  not  rendered  milky  by 
addition  of  water,  but  is  darkened  by  ferric  chloride, — in  these  respectaj 
differing  from  a  tincture  of  cascarilla.      Mr.  Holmes'  suggests  that  tlii8| 
spurious  cascarilla  is  probably  the  bark  of  Croton  luoidus  L. 


Copalchi  Bark  ;  Quina  blanca  of  the  Mexicans. 

This  drug  is  derived  from  Gvoton  niveus^  Jacquin  (C  Pseudo-Chij^^^ 
Schlechtendal),  a  shrub  growing  10  feet  high,  native  of  the  West  Indian  , 
Islands,  Mexico,  Central  America^  New  Granada  and  VeneiJuela,  Itbta 
occasionally  been  imported  into  Europe,  in  c|yills  a  foot  or  two  in  length, 
much  stouter  and  thicker  than  those  of  cascarilhi,  to  which  in  odour  ana 
taste  it  nearly  approximates.  The  bark  has  a  thin,  greyiish,  paperf 
suberous  layer,  which  when  removed  shows  the  surface  marked  with 
minute  transverse  pits,  like  the  lines  made  by  a  tile  j  it  has  a  ^ori 
fracture.^ 

Copalchi  bark  was  examined  by  J.  Eliot  Howard,*  and  found  to  con- 
tain a  minute  proportion  of  a  hitter  alkaloid  soluble  in  ether,  which 
resembled  quinine  in  yielding  a  deep  green  colour  when  treated  with 
chlorine  and  ammonia,  though  it  did  not  afford  niiy  chamcteristic  coin* 
pound  with  iodine.  Manch,^  who  also  analysed  the  Imrk,  could  not  obuin 
from  it  imy  organic  base.  He  extracted  l>y  distillation  the  essential  oil ' 
which  he  found  to  consist  of  a  hydrocarbon  and  an  organic  acid,— u«-^ 
latter  not  examined;  he  likewise  got  from  the  Inirk  an  unciystallisjUf 
bitter  principle,  which  proved  to  bo  not  a  glucoside. 


^  Pliarm.  Jonrn.  iv.  OS74)  8ia 
^De  Ciindolle's   Protlrmfius,  xv,  part  2. 
(18<>^)51H:  beautifully  li)fured  in  Hayne, 
Annfifffu^iehMi'^  xir.  (1843)  plate  2. 
'  For  ojoro  particukrs  see  Obcrliu  und 


SchbLgilctiliaaffea,   Jourti,   de  Phnr^  ** 
(1S78)  248. 

*  Plinnn  Jomm,  Xiv.  (1855i  310. 

*  Wittatciu'e      VUrtr'Jjnrkr 
jmikL  Phann,  xviii.  (1S69)  16K 
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SEMEN  TIGLIL 

f Semen  CrotoriU;  Croton  &'ecls  ;  F,  Graines  de  Tilly  on  dm  Moluqacs^ 
Pdits  Pignons  iVInde;  G.  Purgirkdnier,  GranatilL 

Botanical Origin^Ci^oton  Tkfliwm^  L.  (Tiglium  offi^cinaleKloizsch), 
a  small  tree,  L5  to  20  feet  liigli,  indigenous  to  the  Malabar  Coast  and 
Tavuy,  cultivated  iu  gardens  in  many  parts  of  the  East,  from  Mauritius 
in  the  India  Archipelago.  The  tree  has  Somali  inconspicuous  Mowers, 
and  brown,  capsular,  three-ceiled  fruits,  each  cell  containing  one  seed. 
The  leaves  have  a  disagreeable  smell  and  nauseous  taste. 

History — In  Europe,  the  seeds  and  wood  of  the  tree  were  first 
escribed  in  1578  by  Christoval  Acosta — the  former,  with  a  figure  of 
(the  plant,  appearing  under  the  name  of  Pihmtm  de  Alalucor  The  plant 
•was  also  described  and  figured  by  Rheede  (1070)^  and  Rumphius  {1743).^ 
The  seeds,  which  were  ollieinal  in  the  17th  century,  but  had  become 
obsolete,  were  recommended  about  1812  by  English  medical  ofKcers  in 
India,*  and  the  expressed  oil  by  Perry,  Frost,  Con  well  find  oihei*s  about 
1821-24.  The  oil  then  in  use  was  imported  from  India,  and  was  often 
of  doubtful  purity,  so  tliat  some  druggists  felt  it  necessary  to  press  the 
seeds  for  themselves.*' 

I  Description—Croton  seeds  are  about  half  an  inch  long,  by  nearly 
J}  of  an  inch  broad,  ovoid  or  bluntly  oblong,  divided  longitudinally  into 
two  vmequal  parts,  of  which  the  more  arched  constitutes  the  dorsal  and 
the  flatter  the  ventral  side.  From  the  hdum,  a  fine  raised  line  (raphe) 
passes  to  the  other  end  of  the  seed,  terminating  in  a  darker  point, 
"-idicating  the  chalaza.     The  surface  of  the  seed  is  more  or  less  covered 

ith  a  bright  cinnamon-brown  coat,  which  when  scraped  shows  the  thin, 
brittle,  black  testa  filled  wdth  a  wliitish,  oily  kernel,  invested  with  a 
deliciite  seed-coat  The  kernel  is  easily  split  into  two  halves  consisting 
of  oily  albumen,  between  which  lie  the  large,  veined,  leafy  cot^dedons 

nd  the  radicle.  The  tstste  of  the  seed  is  at  first  merely  oleaginous,  but 
on  becomes  unpleasantly  and  persistently  acrid. 

Microscopic  Structure — The  testa  consists  of  an  outer  layer  of 
radially  arranged,  much  elongated  and  thick- walled  cells  ;  the  inner 
arenchymatous  layer  contains  small  vascular  bundles.  The  soft  tissue 
of  the  albumen  is  loaded  with  drops  of  fatty  oil.  If  this  is  removed  by 
means  of  ether  and  weak  potash  lye,  there  remain  small  granules  of 
albuminoid  matter,  the  so-called  Aleu'i^n,  and  crystsds  of  oxalate  of 
calcium. 

Chemical  Coniposition— The  principal  constituent  of  croton  seeds 
the  fatty  oil,  the  Oleuvi  Crotonis  or  Oleum  Tifjlii  of  pharmacy  ot 


*  Fig»   iu  Bontlcv  and  Trimen'a  Aledtc^ 
Plants,  paj-t  I  (1875). 

a  Trtxcta^lo,  He,  Bur^^^oa,  1578.  c.  48.— 
lAfter  BfKaking  of  the  ^nrtaes  of  the  seeds, 
Fhc  adds — **  tanibieD  las  bucnas  muj^eres  do 
'  acjuclliia  partt'B,  amigoa  de  sus  innndos,  Ics 
I  da  hajsta  quatro  dcstos  por  la  bociv,  para 
[.cnihiar  a  loa  pobretoa  al  otriJ  mun4o  "  ! 

•  JIortttA  Malabarkus,  ii.  tab.  33. 


*  Herbarium  Amboinmsf,  iv.  tab-  42. 

'^Amalie,  Mat.  Mcd.qf  Hindooitan,  1S13. 
292. 

•"  The  oil  waa  very  expensive,  I  find  by 
tlie  books  of  Mtiaara.  Allcii  and  Hanburys^ 
that  the  Bcedscoat  in  1824^  10*.,  and  in  18*27, 
18^!».  per  lb.  The  oil  was  purchased  in  1826 
by  the  same  house  at  8«.  to  10*.  perounee,^ — 
U  H. 
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which  the  kernels  aflbrd  from  50  to  60  per  cent.  That  used  in  England 
is  for  the  ino.st  part  expressed  in  London,  and  justly  regarded  as  mora 
reliable  than  that  imported  from  Intlia,  with  whieb  the  market  was 
formerly  supplied.  It  is  a  transparent,  sherry-coloured,  viseiil  liijuid, 
slightly  tluoreseent,  and  having  a  sHght  rancid  smell  and  an  oily,  acriJ 
tasite.  "its  soluhility  in  alcohol  (794)  appears  to  depend  in  great  measure 
on  the  age  of  the  oil,  and  the  greater  or  less  freshness  of  the  seeds  from 
which  it  was  expressed/— -oxidized  or  resinified  nil  dissolving  the  iii(.»si 
readily.^  We  found  the  oil  which  one  of  lis  had  extracted  by  means  of 
Ijisnlpliide  of  earlion  to  be  levogyre. 

Crofcon  oil  consists  chietly  of  the  glycerinic  ethers  of  the  coinmoD 
iatty  acids,  such  as  stearic,  palmitic,  myristic  and  lauric  acids.  They 
partly  separate  in  the  cohl ;  the  acids  also  may  partly  be  obtained  bj 
j>assing  nitrous  acid  through  croton  oil.  There  are  also  present  in  the 
latter,  in  the  form  of  glycerinic  ethei"s,  tiie  more  volatile  acids,  as 
iVii  mic,  acetic,  isobut^^ric  and  one  of  the  valerianic  acids."  The  volatile 
part  of  the  acids  yielded  by  croton  oil  contains  moreover  an  acid  which 
was  regarded  by  Sehlijipe  (185iS)  as  angelic  acid,  i>''HK)l  Yet  in  IS^it* 
it  was  shown  hy  Geuther  and  Frolich  to  be  a  peculiar  acid,  which 
they  called  Tiijlimc  achl.  Its  composition  answers  to  the  same  formuU, 
C*ffCOOH,  as  that  of  angelic  acid;  but  the  melting  poinU  (angelic 
acid  45',  tiglinie  (>4^  C.)  and  boiling  points  (angelic  acid  185"*,  tigliuic 
198"'5)  are  ditierent.  Both  these  acids  have  been  mentioned  in  our 
article  on  Flores  Anthemidis,  at  page  38t>.  Tiglinie  acid  may  also  he 
obtained  artificially ;  it  is  the  methylcrotonic  acid  of  Frankland  anJ 
Duppa  (18LJ5). 

Sehlip|>e  also  stated  orotou  oil  to  afford  a  peculiar  liquid  acid 
termed  Orotonic  Acid,  C*H«0-.  According  to  Geuther  and  Frolich. 
however,  an  acid  of  this  formula  does  not  occur  at  all  in  croton  od 
By  synthetic  methods  three  different  acids  of  that  composition  nn 
obtainable. 

The  drastic  2)}'inciple  of  croton  oil  has  not  yet  been  isobt^- 
Biichheim^  suggested  that  the  action  of  the  oil  depends  fijx^w 
"  Crofonolei^  acid,'*  which  however  he  failed  in  isolating  satisfactonlf 
It  is  remarkable  that  tlie  wood  and  leaves  of  Croton  Tiglium  9>p^^^ 
partake  also  of  the  drastic  properties  of  the  seeds. 

Schlippe  asserts  that  he  1ms  sejiarated  the  msicatinfj  nuitUf  of 
croton  oil:  if  the  oil  be  agitated  witli  alcoholic  soda,  and  aftcnrAnts 
witli  water,  the  supernatant  liquor  will  be  found  free  fixmi  acriditj* 
while  the  alcoholic  solution  will  yield,  on  addition  of  hydrochloric  aCiA 
a  small  quantity  of  a  dark  brown  oil,  called  Crotmiid,  posscssiog 
vesicating  properties.  We  have  not  succeeded  in  obtaining  it,tiof, *> 
far  as  we  know,  has  any  other  chemist  except  its  discoverer. 

The  shells  of  the  seeds  (testa)  3'ieM  upon  incineration  2*G  per  wot 
of  ash ;  the  kernels  dried  at  100'  C,  3  0  per  cent. 

Commerce — The  shipments  of  croton  seeds  arrive  chiefly  fro© 
Cochin  or  Bombay,  packed  in  cases,  bales  or  robbins;  but  there  are  no 
statistics  to  show  the  extent  of  the  trade. 


I 


I 


*  Warrington,  Pftantu  JQurn,  vi.  (1865) 
332-387. 
3  ScliDiidt  and  Berende»i  1S78. 


'  In  the  Jahrt4b€rkki  ol  Wlggvt  vA 
Hujiemann,  1873.  56(K 


SEMEN    RICINL 

[jSc7?i€7i  Cativputiw  mfijoriH;  Ca^stor  Oil  Seech,  Pat  ma  Christi  Seeds; 
F.  Semenee  dt  llicln:  G.  RiciniLsmvien, 


Uses — Crofcon  seeck  are  not  adniiiustered.  The  oil  is  given 
iatenially  as  a  poweri'al  cathartic,  and  is  applied  externally  as  a 
rubefacient 

Substitutes—The  seeds  of  Croton  Pttvame  Hamilton,  a  native  of 
Ava  and  Camrup  (Aasani),  and  those  of  C.  obUnigifolivs  Eoxb..  a  8iii:ill 
tree  common  about  Calcutta,  are  said  to  resemble  those  of  C.  Ti[/lium  L, 
but  we  have  not  conijtart^d  them.  Those  of  lialkfS/terynum  montanum 
Miill.  Arg.  {Crotan  i^olyatulrffi^  Iluxb.)  jiartake  of  the  nature  of  croton 
seeds,  and  according  to  Roxburgh  are  used  by  the  natives  of  India  as 
a  purgative. 

t 

■  Botanical  Origin — liicinus  ctmiTtiuntB  L,  the  castor  oil  plant,  is  a 
native  of  India  where  it  hears  several  ancient  Sanskrit  names/  By 
cultivation,  it  has  been  distributed  through  all  the  tropical  and  many 
of  the  temperate  countries  of  the  globe.  In  the  regions  most  favourable 
to  its  growth,  it  attains  a  height  of  40  feet.  In  the  Azores,  and  the 
warmer  Mediterranean  countries  as  Algeria,  Egypt,  Greece,  and  the 
Riviera,  it  becomes  a  sniall  tree,  10  to  15  feet  higli;  wliile  in  France, 
Germany,  and  the  south  of  England,  it  is  an  annual  herb  of  nuliie  foliage, 
growing  to  a  height  of  4  or  5  feet.  In  goud  summers,  it  ripens  seeds  in 
England  and  even  as  far  north  as  Christiania  in  Norwa^^ 

■  Micinus  conimuitis  exhibits  a  large  number  of  varieties,  several  of 
which  have  been  described  and  figured  as  distinct  species.  Midler, 
after  a  careful  examination  of  the  whole  series,  maintains  them  as  a 
single  species,  of  which  he  albvvs  i(i  forms,  more  or  less  well  marked/- 

History — The  castor  r>il  plant  was  known  to  Herodotus  who  calls 
it  KtKt,  and  states  tliat  it  furnishes  an  oil  much  used  b}^  the  Egyptians, 
jn  whose  ancient  tombs  seeds  of  Ricinos  are,  in  fact,  met  with.^  At  tlie 
^riod  when  Herodotus  wTote,  it  would  a|>pear  to  have  Ijcen  already  in- 
troduced into  Greece,  wdiere  it  is  cultivatcil  to  tlie  present  day  under 
the  same  ancient  name.*  The  Kltajon  of  the  liook  of  Jonah,  rendered 
by  the  translators  of  the  English  Bible  gourd,  is  believed  to  be  the  same 
planL  Klki  is  also  mentioned  by  JStrabo  as  a  production  of  Egypt,  the 
oil  from  wdiieh  is  used  for  liurning  in  lamjis  and  for  unguents. 

Theophrastus  anrl  Nicander  give  tlie  castor  oil  plant  the  name  of 
KpoTwt^.  Dioscorides,  who  calls  it  KUt  or  Kporwy^  describes  it  as  of 
the  stature  of  a  small  fig-tree,  with  leaves  like  a  plane,  and  seeds  in  a 
prickly  pericarp,  (»bserving  that  tlie  name  Kpdrwv  is  a|>j4ied  to  the 
seed  on  account  of  its  resemblance  to  an  insect  [Lmdea  liichnni  Latr.], 
known  by  that  appellation.  He  also  gives  an  account  of  the  process 
for  extracting  c^istor  oil  iKlKti'OP  cXmov),  which  he  says  is  not  fit  tor 
food,  but  is  used  externally  in  medicine;  he  represents  the  seeds  as 


^  Tbt;  rnodt  ancient  and  most  usual  ia 
£rrtn'ifi  ;  this  word  has  paiiBeil  into  several 
""ber  Tiidiaii  lauguAges. 


3  Jounu  uf  Btytany,  187!*,  54. 
*  Htililttiieh,  NhtzpflAUtzt-ti  OiitxhefilamUf 
Athen,  1862.  58. 
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extremely  purgative.  There  is  a  tolerably  correct  figure  of  Ml  emus  in 
the  famous  MS.  Dioscorides  which  was  executed  for  the  Empress  JuHaim 
Anicia  in  A.D.  505,  and  is  now  preserved  in  the  Imperial  Library  at 
Vienna. 

The  castor  oil  plant  was  cultivated  by  Albertus  Magnus,  Bishop  of 
Ratisboii,  in  the  middle  of  the  VSih  centuiy.^  It  was  well  known  as  a 
pardon  plant  in  the  time  of  Turner  (1568),  wdjo  mentions  the  oil  as 
Ole  am  ckinv  jn  vcl  rictn  In  vvi  r  Oerarde,  at  the  end  of  the  same  centurj*, 
was  familiar  w^jth  it  under  the  name  of  Itichtus  or  Kik,  The  oil  lie 
8ay.s  is  called  Oleum  cicinii/}}},  or  Olemn  de  Ckerua,^  and  used  externally 
in  skin  diseases. 

After  this  period  the  oil  seems  to  have  fallen  into  complete  nedcc(» 
and  is  not  even  noticed  in  the  comprehensive  and  smQUTtLiePharmavmogia 
of  Dale  (1C03).  In  the  time  of  Hill  (1751)  and  Lew^is  (1701)  Palma 
Christi  seeds  were  rarely  found  in  the  shops,  and  the  oQ  from  theni  was 
scarcely  known/ 

In  1764"  Peter  Can  vane,  a  pliysician  who  had  practised  many  years 
in  the  West  Indies,  published  a  '*  Di»>^crt(dion  on  the  Oleum  Pnhiir 
Chidati  sive  Olfjttm  Miami;  or  (as  it  is  cortimonly  call- f I)  Cantor  Oil,*^ 
strongly  recommending  its  use  as  a  gentle  purgative.  This  essay,  which 
jmssed  through  two  editions,  and  w^as  translated  into  French,  was 
folUnved  by  several  uthens,"  thus  thoroughly  drawing  attention  to  the 
value  of  the  oil.  Accordingly  w^e  find  that  the  seeds  of  Jiichiiwvfet^ 
admitted  to  the  London  Pharmacopoeia  of  1788,  and  directions  given 
lor  prejjariug  oil  from  them.  Woodville  in  his  Medical  Boian}/  [IW] 
speaks  of  the  oil  as  having  *'  lately  cmne  into  f/^qiient  use,'' 

At  this  period  and  for  several  years  subsequently,  the  small  Btippli^ 
of  the  seeds  and  oil  required  for  European  medicine  were  obtained  from 
Jamaica.'  This  oil  w-as  gradually  displaced  in  the  market  by  thnt 
produced  in  the  East  Indies:  the  rapidity  with  which  the  consnmptioD 
increased  may  be  inferred  from  the  following  tigures,  representing  tic 
value  of  the  Castor  Oil  shipped  to  Great  Britain  fi-om  Bengal  ifl 
three  several  yeai^,  namely  1813-14,  £610;  1815-16,  £1269;  1819-» 
£7102.' 

Description — The  fruit  of  Richius  is  a  tricoccous  capsule,  usually 
provided  with  weak  fu'ickles,  containing  one  seed  in  each  of  ita  three 
cells.  The  seeds  attain  a  length  of  -j^  to  y^,  and  a  maximum  hreaJth 
of  ^^^  of  an  inch,  and  are  of  a  compressed  ellipsoid  form-  The  apex  of 
the  seed  is  prolonged  into  a  short  beak,  on  the  inner  side  of  which  is* 


'  Be  Vrgdahiiibm,  ed.  Jessen,  ISGT.  347. 
'  Turner's  Ihrbaf^  pt.  ii.  11(5. 
"From   tlio  Arabic    khinxfj    i.c.    Pal  ma 
Chrifiti. 

*  Hin,  HiM.  of  the  Mat  J/crf..Lond.  1751. 
537. — Lewis,  HuU,  of  the  Mat  MetL,  Loud. 
ITtil.  4riS. 

^  The  word  cantor  in  connection  vi^th  the 
ae^ila  and  oil  of  liicinfijf  has  come  to  us 
from  JamaicA^  in  which  island,  by  some 
Rti"ange  mistake,  the  idant  waa  once  called 
AtjHus  CiiHfttH.  The  tiiic  Agnna  Caetiia 
( 11  h' J'  A'jnufi  eitjfttdi  L. )  is  a  native  of  the 
Mediterranean  countriea  and  not  of  the 
Went  Indies. 

*  For  a  list  of  whieh  conault  Aierat  et  De 


Lens,  Dki.  de  Mat  MM.  %i.  (18^)95. 

'  How  small  was  the  traffic  iu  Caatof^ 
in  those  days,  may  be  judgietl  frotn  *^5j^ 
that  the  stock  in  1777  of  a  London 
eale  druggist  (Joseph  Giimcy  BcrMiJ 
deccseor  of  Allen  and  Hanbnryi)  «l 
Eottlea  (1  Bottle--  18  to  20  ounccf)  v«W 
at  8^.  per  bottle.    The  r  *    .  -f  th« i«*J 

house   show   at   stocL  i    17S8|  " 

Bottles  of  the  oil,  whi...  .  t  ia«.  g 

Ijottle.      In   1709  Jamau  '^ 

(asks  of  Castor  Ofl  and  lu  ^ 

(Kenny,  //»>/.  of  Jamaica^  160! 

«  H.  H.  Wilson,  /?f  i  ;np  qf  tk§ 
Commerce  of  Bengal  from  1S13 
Calcutta,  1830,  tiihln  pp.  14-15. 
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tumid  caruncle:  JVom  this  latter  proceeds  the  raphe  as  far  as  the 
lower  end  of  the  ventral  surface,  where  it  forks,  its  point  of  disappear- 
ance through  the  testa  being  marked  by  a  minute  protuberance.  If  the 
caruncle  is  broken  off,  a  black  sc^ir,  formed  of  two  little  depressions, 
remains. 

The  shining  grey  epidermis  is  beautifully  marked  with  lirownish 
bands  and  spots,  and  in  tins  respect  exliibits  a  great  variety  of  colours 
and  markings.  It  cannot  be  robbed  olF,  but  may  after  maceration  be 
peeled  oft*  in  leathery  strips.  The  black  testa,  grey  within,  is  not 
thicker  than  in  croton  seed,  but  is  much  more  brittle.  The  kernel  or 
nucleus  fills  the  testa  completely,  and  is  easily  separated,  still  covered 
by  the  soft  white  inner  membi-ane. 

tThe  kernel  io  respect  to  structure  and  situation  of  the  embryo,  agrees 
xactly  with  that  of  Croton  Tiglium  (p.  3(jrj),  excepting  that  the  sorae- 
^diat  gaping  cotyledons  ofllidnusm^e  proportionately  broader,  and  have 
heir  thick  midrib  provided  with  2  or  3  pairs  of  lateral  veins.  If  not 
ancid,  the  kernel  has  a  bland  taste,  with  but  very  slight  acridity. 
Microscopic  Structure — The  thin  epideiTois  consists  of  pentagonal 
uv  hexagonal  porous  bibular  cells,  the  walls  of  whicli  are  penetrated  in 
certjiin  spots  by  brownish  colouring  matter,  whence  the  singular 
markings  on  the  seed.  It  is  tliese  cells  only  that  become  blackened 
when  a  thin  tangential  slice  is  saturated  witli  a  solution  of  ferric  chloride 

Kn  alcohol 
Beneath  these  tabular  cells  there  is  found  in  the  unripe  sced^  a  row 
>{  encrusted  colourless  cells,  deposited  in  a  radial  direction  on  the  testa. 
in  the  matui'e  seed  this  layer  of  cells  is  not  perceptible,  and  therefore 
appears  t-o  perish  as  the  seed  ripens.  The  testa  itself  is  built  up  of 
cylindricid,  densely  packed  cells,  *M)(}  to  320  mkm.  long,  and  (]  to  10 
mkm.  in  diameter.  The  kernel  shares  the  structure  of  that  of  CI  Tvjlium, 
but  is  devoid  of  crystals  of  oxalate  of  calcium.  If  the  endopleura 
of  Jiichius  is  moistened  with  dilute  sulphuric  acid,  acicidar  crystals  of 
sulphate  of  calcium  separate  from  it  after  a  few  hours. 

When  thin  slices  of  the  kerne!  are  examined  under  concentrated 
glycerin,  no  drops  of  oil  are  visible,  notw^ithstanding  the  abundance  of 
this  latter;  and  it  becomes  conspicuous  only  by  addition  of  nnieh  water, 
^Hence  it  is  probable  that  the  oil  exists  in  the  seed  as  a  kind  of 
^■c* impound  with  its  albuminoid  contents."  As  to  the  latter,  they  partly 
^Rform  in  the  albumen  of  Rielnu^  beautiful  octohedra  or  tctrahedra, 
H'whtch  are  also  found  in  many  other  seeds/ 

Chemical  Composition — The  most  important  constituent  of  the 
^_6eed  is  the  fixed  oil,  called  Castor  Oil,  of  which  the  peeled  kernels 
^ntforfl  at  most  half  of  their  weight. 

^^  The  oil,  if  most  carefully  prepared  from  peeled  and  winnowed  seeds 
by  pressure  without  heat,  ha,s  but  a  slightly  acrid  taste,  and  contains 
only  a  very  small  proportion  of  the  still  unknown  drastic  constituent  of 
the  seeds.     Hence  the  seeds  themselves,  or  an  emulsion  prepared  with 


*Grii,  A  finales  des  Sciences  Ntxt.^  Bot, 
tv.  (1S61)  5^0, 

»  Sachs,  Lfhrhuch  tier  Botanil%  1874.  54. 

•  For furtber particulars, see TrecD I,  Ann. 
^jiAV.  iVaf.,not.»x..(185<^)355;liaaikafer, 


Krysiafle  }troteinnrtifftr  Klfrpej\  Leipzig, 
1850.  Gl.  and  tab,  2%.  10;  rfeffcr,  Pro- 
Itinkiirttcr  in  Pringaheitn's  Jahrhilchcr  fUr 
wiMtjifthafUkhe  Bolantk^  viii.  {1872)  429. 
404. 
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tlieiii,  act  much  more  strongly  than  a  coiTesponding  quantity  of  oil. 
Castor  ui),  extracted  by  aljsolute  alccjhol  or  Ly  Lisiiljihide  of  C4irbon, 
likewise  purges  much  more  vehemently  than  the  pressed  oil. 

The  castor  oil  of  commerce  has  a  sp.  gr.  of  about  006,  iisuallj  a 
pale  yellow  tint,  a  viscid  consistence,  and  a  very  slight  yet  rather 
mawkish  odour  and  taste.  Exposed  to  cold^  it  does  not  in  general 
entirely  solidify  until  the  tcmpemtuie  reaches  -  18"  C.  In  thin  lay  ere 
it  dries  up  to  varniBh-like  fihn. 

Castor  oil  is  distinguished  by  its  power  of  mixing  in  all  proportions 
with  glacial  acetic  acid  or  absolute  aleohoL  It  is  even  soluble  in  four 
parts  of  spirit  of  wine  ("S^iS)  at  15'  C,  and  mixes  without  turbidity 
with  an  equal  weight  of  the  same  solvent  at  25''  C,  The  commercial 
varieties  of  the  oil  however  differ  considerably  in  these  as  well  b»  in 
some  other  respects. 

The  optical  properties  of  the  oil  demand  further  investigation,  fts 
we  ha%*e  found  that  some  sam|)les  deviate  the  ray  of  pularizctl  hglit  to 
the  right  and  nrthei^  to  the  left. 

By  sapo!iihcation  castor  oil  yields  several  fatty  acids,  one  of  which 
appears  to  be  Falffiitle  AcUL  The  prevailing  acid  (peculiar  to  the  oi!) 
is  JilcivoleJc  Acid,  CH'^P;  it  is  solid  behAv  0°  a,  does  not  solidify  in 
contact  with  the  air  by  absorption  of  oxygen,  and  is  not  homologous 
with  oleic  or  linoleic  acid,  neither  of  which  is  foun*l  in  castor  oil. 
Castor  oil  is  nevertheless  thickened  if  G  parts  of  it  are  wanned  witli 
1  prirt  of  starch  and  5  of  nitric  acid  (sp.  gr,  1*25),  RichieJitidiu  bein*; 
thus  formed.  From  this  Ricinelaulic  Acid  may  easily  be  obtained  iii 
brilliant  crystals. 

As  to  the  albuminoid  matter  of  the  seed*  Flcury  (1SG5)  obtained 
3 '2*^  per  cent,  of  nitrogen  which  would  answer  to  about  20  [>er  centaf 
such  substances.  The  same  chemist  further  extracted  4Gti  per  cent,  of 
fixed  oil,  22  of  sugar  and  mucilage,  besides  18  per  cent,  of  cellulose, 

Tuson  in  1S64,  by  exhausting  castor  oil  seeds  with  boiling  water, 
ol>tained  from  them  an  alkaloid  which  he  named  lUchiine.  He  slAta 
that  it  crystallizes  in  rectangular  prisms  and  tables,  which  when  beat^ 
iusc,  and  upon  cooling  solidify  as  a  crystalline  mass  ;  the  cjystali^  mfty 
even  be  sublimed,  Riciniue  dissolves  readily  in  water  or  alcohol,  k*ss 
freely  in  ether  or  benzol.  With  mercuric  chluride,  it  comltines  ta  form 
tufts  of  silky  crystals^  soluble  hi  water  or  alcohoL  Werner  (180)  oa 
repeating  Tuson's  process  on  SO  lb.  of  Italian  castor  oil  seeds^  also  oV 
tained  a  crop  of  crystals,  which  in  appearance  and  solubility  had  many 
of  the  characters  ascribed  to  ricinine,  but  differed  in  the  essential  point 
that  wdien  incinerated  they  left  a  residuum  of  maOTcsia.  Werner 
regarded  them  as  the  magnesium  salt  of  a  new  acid,  luson^  repudi*^ 
the  sus[>icion  that  ricinine  may  be  identical  with  Werner's  magoesiuffl 
compound,  R  S.  Wayne  of  Cincinnati  (1874)  found  in  the  leaves  of 
Ricinii^  a  substance  ai>parcntly  identical  with  Tuson 's  ricinine;  W 
he  considers  that  it  has  no  claim  to  be  called  an  alkaloid. 

Tlie  testa  of  castor  oil  seeds  afforded  us  10  7  per  cent  of  a^Kone 
tenth  of  which  we  found  to  consist  of  silica.  The  ash  of  the  kerod 
previously  dried  at  100  C.  amounts  t^  only  3*5  per  cent 

Production  and  Commerce — Castor  oil  is  most  extensively  pr^ 
»  Chemkat  NetB0,  xxil  (1870)  229* 
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in  India,  where  two  varieties  of  the  seeds,  the  lai'ge  and  the  small, 
distinguished,  the  latter  being  considered  to  yield  the  better  pro- 
duct. In  niaunraetiiring  the  oil,  the  seeds  are  gently  crushed  between 
filers,  and  freed  by  hand  from  husks  and  unsound  graius.  At  Calcutta, 
Boo  parts  of  need  yield  on  an  average  70  parts  of  cleaned  kernels,  which 
%y  the  hydraulic  press  nttord  40  to  51  ]ier  cent,  of  their  weight  of  imI  ; 
the  oil  is  afterwards  sidijeeted  to  a  very  imperfect  process  of  puritica- 

Ion  by  heiiting  it  with  water/ 
The   exports   of  castor   oil   from   Calcutta-  in  the   year   1870-71 
Mounted  to  054',917  gallons,  of  which  214,959  gallons  were  shipped  to 
le  United  Kingdom.     The  total  imports  of  castor  oil  iuto  the  United 
Kingdom*  in  the  year  1870  were  returned  as  30,986  cwt.  (abont  416,000 
gallons),  valued  at  £«S2,490.     Of  tliis  tpiantity,  British  India  (chietly 
Bengal)    furnished   about   two-thirds;   and    I  tidy    11,850    cwt.   (about 
13;i,000  gallons),  while  a  small  remainder  is  entered  as  from  "other 
jpartfi/*     In  1876  the  imports  were  79,677  cwt.,  valued  at  £133,83*5. 
P     Italktn  Castor  Oil,  which  has  of  late  risen  into  some  celebrity,  is 
pressed  from  the  seed  of  plants  grown  chietly  about  Verona  and  Legnago, 
in  the  north  of  Italy.     The  manuftictory  of  Mr.  Bel  lino  Valeri  at  the 
^tter  town  produced   in  the  year  1873,  1200  fpiintals  of  ca.stor  oil» 
Kitirely  frum  Italian  iseetl     Two  varieties  of  Ricinn.s  are  cultivated  in 
these  lociilitie^,  the  black-seeded  Egyptian  and  the  red-seeded  American; 
^e  latter  yields  the  larger  |H?rcentage,  but  the  oil  m  not  so  pale  in 
fclour.     The  seeds  are  very  carefully  deprived  of  their  integuments, 
^nd   having   been    cruslied,   are   submitted    to   pressure    in    powerful 
hydraulic  presses,  placed  in  a  room  which  in  winter  in  heated  to  about 

Kl'  C.    The  outflow  of  oil  is  further  promoted  by  plates  of  iron  warmed 
)  32-38'  C.  being  placed  betwten  the  press-bags.     The  peeled  seeds 
yield  about  40  per  cent,  of  oiL* 

All  the  castor  oil  pressed  in  Italy  is  not  pressed  from  Italian  seed, 
y  an  official  return^  it  appears  that  in  the  year  1872-73  there  were 
:jxjrted  from  Bombay  to  Genoa  1350  cwt.  of  castor  oil  seeds,  besides 
k52  gallons  of  castor  oil  There  are  no  data  to  show  what  was  ex- 
urted  from  the  other  presidencies  of  India  in  that  yean 

Uses — Castor  oil  is  much  valued  as  a  mild  and  safe  purgative;  wdiile 
e  commoner  qualities  are  used  in  soaji-niaking.  and  in  India  for  burning 

lamps.  The  seeds  are  not  now  adiuini.stet'ed.  The  h\in\H  of  tlic 
ftnt  applied  in  decoction  to  the  breasts  of  women  are  said  to  promote 
'  even  to  occasion  the  secretion  of  milk.  Tliis  [>ropeity,  which  has 
Dg  been  known  to  the  inhabitants  of  the  Cape  Verd  Islands,*^  was  par- 
•ularly  observed  by  Di\  M*WiIliam  about  the  year  1850,  It  has  even 
len  found  that  the  galactagogue  powers  of  the  plant  are  exerted  when 
e  leaves  are  administered  internally* 


^  Mad  rat  £Lrhthitt07i  qfRaw  ProdueUt  ^'*  * 
Sottih^rn  /wtia, — Rcportu  by  tlie  Junes, 
i*lraa,  ISTifi,  28. 

^  Antnml  Vohimf.  of  Traitc  ctnd  Navhjn- 
m  for  thf  firniifil  Presid^'.ncy  for  1670*7 1 » 
klc'uttn.  1871/119. 

^  Atrnnai  StatfmcHt  of  thf,  Tnuhy,  ete.  ttf 
f  U.K.  for  1870.— No  btur  returns. 
*  H.  Groves,  Pharm.  Jo  urn.  viii  (1867) 


^  Anmtnl  Statement  of  the  Trade  and 
ym'iffafion  of  the  PrenUieficif  of  Bombay  for 
1872-73,  part  ii.  87.  88. 

■^  Frczien  VofffVjf  to  the  South  Sen^^  Lomh 
1717*  p.  13.— turner  iJi  bis  Herbal  ( I ritiS) 
givea  the  plant  an  ojipoaite  cimi'jiiJter,  for 
the  biiiiscu  leaves,  fA>8  he,  **ffW'ttge  the 
breateH  or  panpea  awtfllinge  wy  th  to  mucho 
plenty  of  indue." 
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Kamda,  Glandulm  liottlerw. 

Botanical  Origin — M(dlotus  pkilijyjyineiisiH^  Miiller  Arg,  (Crotvn 
philijipnisfs  I^TD.,  Rotthra  finefwia  Roxb.,  Echinuff  phtllpplvenii^ 
Bail  Ion),  a  large  shrub,  or  small  tree,  attain  iri^^  20  or  45  feet  in  height, 
of  very  wide  distributioD.  It  grows  in  Abyssiuia  and  Southern  Arabia, 
throughout  the  ludiaii  peninsulas,  ascending  the  mountains  to  5<>0U 
feet  above  the  sea^lcvel,  in  Ceylon,  tho  Malay  Archipelago,  the  Philip- 
pines, the  Loo-choo  Islauds,  Formosa.  Eastern  China  and  in  North 
Au.stralin,  Queensland  and  New  South  Wales, 

The  tricoecouH  fruits  of  many  of  the  Euphorblacece  are  clothed  with 
prickles,  stellate  hairs,  or  easily  removed  glands.  This  is  especially 
the  case  in  the  several  si^ecies  of  MaUotuSj  most  of  which  have  the 
capsules  covered  with  stellate  hairs,  together  with  small  glands.  In 
that  under  notice,  the  capsule  is  closely  beset  with  rub3^-ljke  glands 
which,  when  removed  by  blushing  and  rubbing,  eonstitute  the  powder 
known  by  the  Bengali  name  of  Kmnala.  These  glands  ai-e  not  con- 
lined  to  the  capsule,  but  are  Bcattei-ed  over  other  parts  of  the  plant, 
esi>ecially  among  tho  dense  tomentura  with  which  the  under  side  of  the 
leaf  is  covered. 

History — In  India  the  glands  of  Mallotus  have  been  long  known, 
for  they  have  several  ancient  Sanskrit  names :  one  of  these  is  Kapik, 
whicli  as  well  as  the  Telugu  K(fjnl(t-p(xti,  is  sometimes  u«ed  hy 
Europeans,  though  not  so  frequently  as  the  word  Kdm*ilti  or 
Kainda,  which  belongs  to  the  Hindustani,  Bengali  and  Guzratii 
languages.  The  Sanskrit  word  Kaplla  signifies  tawny  or  di^v 
red,  the  Tamil  Podi  means  the  pollen  of  a  flower  or  dust  in 
general 

It  does  not  appear  that  as  a  drug  the  glandular  powder  of  Mid^^ 
or  as  it  is  more  conveniently  called,  Kaimda,  attracted  any  particular 
nofciee  in  Europe  until  a  very  recent  period,  though  it  is  uamod  b/ 
Ainslie,  Roxburgh,  Koyle  and  Buchanan,  tlie  last  of  whom  giv«s  in 
interesting  account  of  its  collection  and  uses.^  In  1852,  sj^cimensofit 
as  found  in  the  bazaar  of  Aden,  under  the  old  Ambic  name  of  Wai% 
were  sent  to  one  of  us  by  Port- Surgeon  Vaughan,  wMth  information  ^ 
to  its  properties  as  a  dye  for  a  silk  and  as  a  remedy  in  cutaneous 
diseases.^  But  the  real  introduction  of  the  drug  as  a  useful  medicine  is 
duo  to  Mackinnon,  surgeon  in  the  Bengal  Medical  Establishment^  wh{> 
administered  it  successively  in  numerous  cases  of  tapeworm.  Anderson 
of  Calcutta,  C,  A.  Gordon,  and  Corbyn  in  India,  and  Leared  in  U»ndoo» 
conlirmed  the  observations  of  Mackinnon,  and  fully  established  tk 
fact  that  karaala  is  an  efficient  Ufnifiige,*  It  was  introduced  into  ^ 
British  Pharniacopmia  in  1804. 
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»Fig.    in    Bentley  and  Trimen'a  Mttl  (Loud.  1807)  i.  168.  204.  211,  a  W.        , 

PkinLt,iia,xt  i.  (1875.)— A  beautiful  figure  =*  Hanbury,    Phartn^    Jourtt,    ul  (IW] 

in  Koxburgl*,  PlnnfM  of'  thr  ConM  of  Coro-  386,  589  ;  or  *Scimfe  Paprrs,  73. 

mandtl,  ii.  (179S)  tab.  168.  *  Jbid,  xvii.  (IS58)  408  {  ^'^demcf  Ftfj^ 

^Jonmetf  throutjh  Mysore,  Canartf,  etc.,  75. 


An  analogous  drug   is   mentioned   by   Paulug    Aegiiieta*   in   the 

7fcli   century    as    well   as   by    tlie    Arabian  physicians-    as   early    tis 

the    10th    century,    under    the    name    of    Kanbll    or    Wars,       Ibn 

Khurdddhah,  an   Arab   geogi-apher,  living  ji.a    86*J-H85,  states   that 

from  Yemen   come  striped  silks,  ambergris,  ivars,  and  gum,^     It  i.s 

■jdescribed  to  be  a  reddish  3xdlow  powder  like  saod,  which  falls  on  the 

^^*ound  in  the  valleys  of  Yemen,  and  is  a  good  remedy  for  tapeworm 

and  cutaneous  diseases.     One  writer  compares  it  to  powdered  safiron  ; 

another  speaks  of  two  kinds, — an  Abyssinian  which  is  black  (or  violet), 

and  an  Indian  which  is  red.     Ma,sudi,*  in  the  first  half  of  the  10th  cen- 

B^ury  speaks  of  qlnhil,  which  he  says  consists  of  sandy  fruits  of  red 

Hiuc,     They  are  nsefnl  as  an  anthelrainthic  and  for  cutaneous  diseases. 

^M.  similar  explanation  of  the  qirdjil  is  found  in  Qamus,  a  dictionsiry 

■Writer  in  the  13th  century  in  Yemen.     About  the  year  121(i,  a  learned 

traveller,  Abul  Abbas  Ahmad  Annabafci,^  (Annabati=the  botjinist)  or 

Abul  Abbas  el-Nebdti,  who  wtis  a  native  of  Seville,  remarks  that  the 

drug  is  known  in  the  Hejaz  and  brought  from  Yemen,  but  tliat  it  is 

unknown  in  Andalusia  and  does  not  grow  there, 

Kazwini/  nearly  at  the  same  period,  was  also  acquainted  witb  vjurs, 
a  plant  sovjti  in  Yemen  and  resembling  Sesam;  Constantinus  Africanus 
likewise  mentioned  ''hiutrs.'*  Wars,  Woi^,  Wurrns  or  Warras  in 
Arabia  properly  signifies  saSron. 
m  In  modern  times,  w^e  find  Niebuhr^  speaks  of  the  same  substance 
||as  **vjars*%  stating  it  to  be  a  dye-stuff'  of  which  quantities  are  con- 
veyed from  Mokha  to  Oman, 

Product ion^-Kamala  is  one  of  the  minor  products  of  the  GoveiH' 
meni  forests  in  the  Madras  Presidency,  but  is  also  collected  in  many 
pther  parts  of  India,     The  following  particulars  have  been  communi- 
ited  to  us  by  a  correspondent^  in  the  N(jrth-west  Provinces:— 

Enormous  quantities  of  Rotllent  t'mcforiit  are  found 
>wing  at  the  foot  of  these  hills,  and  every  season  numbers  of  people, 
iiefly  women  and  children,  are  engaged  in  collecting  the  powder  for 
Sxfjortation  to  the  plains.  They  gather  the  berries  in  large  quantities 
and  throw  thero  into  a  great  basket  in  which  they  roll  tliem  about, 
rubbing  them  with  their  hands  so  ns  to  divest  them  of  the  powder, 
which  falls  through  the  biisket  as  through  a  sieve»  and  is  received  below 
on  a  cloth  spread  for  the  purpose.  This  powder  furius  the  Kanmht  of 
>mmerce,  and  is  in  great  rejmte  as  an  anthelminthic,  but  is  most  ex- 
fensively  used  as  a  dye.  The  adulterations  are  chiefiy  the  jiowdered 
'  ives,  and  the  fruit-stalks  with  a  little  earthy  matter,  but  the  percentage 
not  large.  The  operations  of  picking  the  fruit  and  rubbing  off*  the 
>wder  comnience  here  in  the  iDeginning  of  March  and  last  about  a 


: 
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th. 


A  similar  powder  is  collected  in  Southern  Arabia,  whence  it  is 
lipped  to  the  Persian  Gulf  and  Bombay.  It  is  also  brought,  under 
le  name  of  War8j  from  Hurrur^  a  town  in  Eastern  Africa,  which  is  a 


'  AcLuiia*  trimsUt.  iii.  457« 

'Quot€<l  by  Iba  Bay  tar,— sec  Sonthei- 
per'8  tninalatiou,  ii  (1842)  32C.  585. 

*llm  Khordadbeb,  ZiVet/rj  i^uUartc. — 
fifurii,  Asiatiqitft  v.  (1 805)  295. 


*  Ia%  Prairies  d'or,  I  (PariB,  1861)  367, 

*  Qnoieil  l>y  Ibn  Bay  tar. 

"  E^l.  IJchtenfels,  i.  (G*>ttingei3^  184»), 
^  Dfjscripthn  dr  f'Arrihte,  1774.  133. 

*  F.  R  G.  Matthc-WB,  Esq.,  of  Naioce  Till* 
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great  trading  station  between  the  Qalla  countries  and  Berbera,*  Yet 
tlie  Arabian  ami  African  drug  consists  inmost  cases  not  of  kamala,  but 
of  those  dark  glands  which  we  describe  further  on,  at  p.  o73. 

Description — Kamala  is  a  fine,  granular,  mobile  powder,  consisting 
of  transparent,  crimson  granules,  the  bright  colour  of  which  is  mostk 
somewhat  tleadened  by  the  admixture  of  grey  stellate  hairs,  niiaiitis 
fragments  of  leaves  and  similar  foreign  matter.  It  is  nearly  destitute  of 
taste  and  smell,  but  an  alcoholic  solution  poured  into  water  emits  a 
melfjn-like  odour  Kamala  is  scarcely  acted  on  by  w^ater,  even  at  a 
boiling  heat ;  on  the  other  hand,  alcohol,  ether,  chloroform  or  benz^tl 
extract  from  it  a  splendid  red  resin.  Neither  soljilinric  nor  nitric  acid 
acts  upon  it  in  tlie  cold,  nor  does  oil  of  tuj'pentine  become  coloureil  W 
it  unless  wanned.  It  floats  on  water,  but  sinks  in  oil  of  turpentine. 
When  sprinkled  over  a  flame,  it  ignites  after  the  manner  of  lycopodiutiL 
Heated  alone,  it  emits  a  slight  aromatic  odour ;  if  pure,  it  leaves  after 
incineration  about  I  37  per  cent,  of  a  grey  ash, 

Microscopic  Structure — The  granules  of  kamala  are  irregular 
spherical  glands,  50  to  60  mkm.  in  diameter ;  they  have  a  wavy  surface, 
are  somewhat  flattened  or  depressed  on  one  side,  and  enclose  within 
their  delicate  yellowish  membrane  a  structureless  yellow  mass  in 
which  arc  imbedded  numeroos,  simple,  club-shaped  cells  containing  a 
homogeneous,  transparent,  red  substmce.  These  cells  are  groupetl  in  a 
radiate  manner  around  the  centre  of  the  flattened  side,  so  that  on  the 
side  next  the  observer^  10  to  30  of  them  may  easily  be  counted,  whilr 
tlie  entire  gland  may  contain  40  to  CO.  In  a  few  cases,  a  very  ahort 
stalk-cell  is  also  seen  at  the  centre  of  the  base. 

When  the  glands  are  exhausted  by  alcohol  and  potash,  and  broken 
by  pressure  between  flat  pieces  of  glass,  they  separate  intfj  individual 
cells  which  swell  up  slightly,  while  the  membranous  envelope  is  com- 
pletely detached,  and  appears  as  a  simple  coherent  film.  After  thi* 
treatment  the  cells,  hut  not  their  membranous  envclo|>e,  acquire  by 
prolonged  contact  with  strong  sulphuric  acid  and  iodine  w*ater  a  more 
or  less  brown  or  blue  colour:  the  wllas  of  the  cells  alone  correspoiiJ 
therefore  to  cellulose.  VogI  (I8f>4)  supposes  that  a  cell  of  the  epidermis 
of  the  IVnit  first  developea  a  young  cellule,  wliicli  h}^  j>artitiou  is  rcsulve*! 
into  the  stalk-cell  and  the  true  mother-cell  of  the  small  clavate  refciit- 
cellulcs.  At  first,  the  contents  of  the  latter  do  not  ditfer  from  the  tiiA« 
in  which  they  are  imbedded,  and  perhaps  pass  gradually  into  redn  by 
mctamor])hosi3  of  the  cellular  substance. 

The  glands  of  kamala  ate  alwa}^^  accompanied  by  colourless  or 
brownish,  thick-walled,  stellate  hairs,  two  or  three  times  as  long  n»  the 
glands,  often  containing  air,  which  do  not  exhibit  any  peculiarity  of 
form,  but  resemble  the  hairs  of  other  plants,  as  Verhifscum  or  AltlutiL 

Chemical  Composition — Kamala  has  been  analysed  by  Anderson 
of  Glasgow  (1855)  and  by  Leube  (18r>0),  Fi^om  the  labours  of  the^e 
chemists,  it  appears  that  the  powder  yields  to  alcohol  or  etherneark 
80  per  cent,  of  resin.  We  find  it  to  be  soluble  also  in  glacial  acetic  aciJ 
or  in  bisulphide  of  carbon,  not  in  petroleum  ether.     Byti  mt  of 

the  resin  extracted  by  ether  with  cold  alcohol,  Lenbe  i*es*  julo 
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^  Burton  J  Joum.  of  It  Geogr,  Socirty, 
XXV.  (1855)  146.  Httgijcnnmchcr,  RcMf  in 
da4    SomatitanU,   m    t^etermaim'a    Oeogr, 


Mitthtilungau  Erguiueungthcffc,  xhriL(1974f 
39. 


two  brittle  reddish  yellow  resin«,  of  which  the  one  is  more  easily  soluhle 
and  fuses  at  80*  C,  and  the  other  dissolves  h.m  readily  and  fuses  at 

Kil^  Both  dissolve  in  iilkaline  solutions,  and  can  be  precipitated  by 
ids  without  apparent  clianga 
Audersoii  found  that  a  concentrated  ethereal  solution  of  kamala 
allowed  to  stand  for  a  few  days,  soliclifiud  into  a  mass  of  granular 
crystals,  which  by  repeated  solution  and  crystallization  in  ether  were 
obtained  in  a  state  of  purity.  This  substance^  named  by  An<lersnn 
tthrin,^  forms  minute,  platy,  3%*llow^  crystals  of  a  iino  satiny  lustre, 
dily  soluble  in  ether,  sparingly  in  cold  alcuhol,  more  so  in  not,  and 
rnsoluble  in  water.  The  mean  of  tour  analyses  gave  the  composition  of 
rottlerin  as  C22H^^O^ 

We  have  been  able  to  confirm  the  loregoi ng  observations  so  far  ns 

that  we  have  obtained  an  atmndance  of  minnte  acicular  crystals,  l)y 

allowing  an  ethereal  solution  of  kamala  to  evaporate  spontaneously  tu 

^  sjTupy  state.     But  the  puritication  of  these  crystals,  which  was  also 

■Itemptcd  by  our  friend  Mr.  T,  B.  Groves,*  was  unsuccessful,  fur  when 

^eed  from  the  protecting  mother-liquor,  they  underwent  a  change  and 

as-'^umed  an  amorphous  form.     We  have,  on  tlie  other  hand,  succeeded 

in  isolating  the  crystals  from  the  ^'  Kam<dii^*'  as  sold  by  E.  Merck  of 

Darmstadt.     By  fusing  tliem  with  caustic  potash  we  obtained  panioxy- 

^en2oic  acid  (see  page  408). 

Uses — The  drug  is  a^lministered  for  the  expulsion  of  tapewoi'tu  ;  it 
has  also  been  used  as  an  external  application  in  herftes  circirmaias. 
In  India  it  is  employed  for  dyeing  silk  a  rich  orange-brown. 

Adulteration — Kamala  is  very  liable  to  adulteration  with  earthy 
substances,  even  to  the  extent  of  GU  per  cent  This  contamination  may 
easily  be  known  by  the  grittiness  of  tlie  drug,  and  by  a  portion  of  it 
sinking  when  it  is  stirred  up  witli  watcr»  but  in  the  most  decisive 
manner  by  incineration.  Sometimes  kamala  contains  an  undue  pro- 
portion of  foieign  vegetable  matter,  as  remains  of  the  capsules,  leaves, 
etc.,  w*hich  can  partly  be  separated  liy  a  lawn  sieve.  We  have  met 
with  a  large  quantity  of  very  impure  Kamala  in  the  London  market 
(1878),  which  was  offered  for  cleaning  jiolishud  metallic  surfaces. 

Subs  tit  ute^A  very  remarkable  form  of  so-called  kamala  was 
importetl  in  1807  from  Aden  by  Messrs.  Allen  and  Hanburys,  druggists, 
of  Ltjndon  '  It  arrived  neatly  packed  in  oblong,  u^hite  calico  bags,  of 
three  sizes,  each  inscribed  with  Arabic  charactei-s,  indicating  with  the 
name  of  the  vendor  or  collector,  a  native  of  Hurrur,  the  net  weight, 
which  was  either  HH),  50,  or  25  Turkish  ounces.  No  more  than  two 
»uppliea,  in  all  136  ik,  could  be  obtained. 

The  drug  was  in  coarser  particles  than  kamala,  of  a  deep 
pnrple,  and  had  a  distinct  odour  resembling  that  which  is  jiroduced 
when  a  tincture  of  kamala  is  poured  into  w^ater.  It  had  been 
carefully  collected  and  was  free  from  earthy  admixture,  yet  it  left  upon 
incineration  VI  per  cent.  (*f  ash.  Under  the  microscope  it  ])resonted 
still  greater  ditferenees,  the  graius  being  cylindrical  or  subconical,  170 
to  200  mkm.  long^  by  70  to  100  mkm.  broad,  with  oblang  resin-cells, 

*  See  Sdetict  Papfv^^  78.  ane  of  a»  in  Pharm,  Joiim.  ix.  (186S)  279, 
a  Ytarboiik  of  Phdrmartj,  1872,  509.  with  wood-cut*. 

*  It  Li«s  b«<su  particularly  described  by 
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arranged  perpendicularly  in  three  or  four  stoi^eys^SiScea  wii 
grains  were  a  few  long,  .simple  hairs.     Another  fact  of  some  interest  is, 
that  at  a  temperature  of  93^  to  100'  C,  this  drug  becomes  quite  blaek, 
while  kamala  undergoes  no  change  of  colour. 

Ill  1878  our  friend  Professor  Schiir  was  informed  by  a  Swiss  finu,  ■ 
Messrs.  Fiirrer  and  Escher  of  Adeu,  that  Kanbil,  Qinbil  or  Kamala  an*  ■ 
unknown  there.  But  they  sent  under  the  name  of  X^ars  a  powder, 
which  Prtjf  Schiir  as  well  as  one  of  us  (F.)  find  identical  M'ith  tic 
drug  which  had  been  imported  liy  Messrs.  Allen  and  Hanbury.  Prof. 
Schiir  was  also  informed  that  Vars  is  used  chiefly  in  the  coast  district 
of  Mascat  (Oman)  and  Hadramaut^  in  skin  diseases,  for  expelling  the 
tape  worm  and  as  a  dye. 

Thus  the  appellation  Wurrus  or  Waras  is  to  be  restricted  to  the  i 
dark  purple  or  violet  glands  occuning  in  eastern  Africa  and  Yemen, 
although  the  Waras  sent  to  one  of  us'  by  Vaugltan  was  kamalcu 

As  to  the  mother- jdaut  of  Waras^  we  have  no  information  to  off&t; 
we  attempted  in  vain  to  ascertain  its  origin.  It  is  evident  that  it  is 
the  "  black  Abyssinian  "  powder  already  alluded  to  at  page  573. 


PIPERACE^. 
FRUCTUS   PIPERIS   NIGRL 

Piper  nigritm  ;  Blttch  Pepper ;  F.  Pom*e  nair ;  G.  Schivarzer  Pftfftf^ 

Botanical  Origin— Pip^r  nigruvi  h, — The  pepper  plant  is  • 
perennial  climbing  shrub,  with  jointed  stems  bi'anching  dichotomously* 
and  broadly  ovate,  5-  to  7-nerved,  stalked  leaves.  Tlie  slender  flowef- 
spikes  are  opposite  the  leaves,  stalked,  and  from  3  to  G  inches  long; 
and  tlie  fruits  arc  sessile  and  fleshy. 

Pijmr  nigimm   is  indigenous   to   the   forests  of  Travancore 
Malabar,  whence  it  has  been  introduced  into  Sumatra,  Java, 
the  Malay  Peninsula,  Siam,  the  Philippines  and  the  West  Indies, 

History — Pepper^  is  one  of  the  spices  earliest  used  by  miinki^ 
and  although  now  a  commodity  of  but  small  importance  in  comjmrison 
with  sugar,  coft'ee,  and  cotton,  it  was  for  many  ages  the  staple  article 
of  trade  between  Europe  and  India.  It  would  require  in  fact  a  volume 
to  give  a  full  idea  of  the  prominent  importance  of  pepper  during  tlif 
middle  ages. 

In  the  4th  century  BX\,  Theonhrastus  noticed  the  existence  of  tvo 
kinds  of  pepper  {ireTrepi),  probably  tlie  Black  Pepper  and  Ltmg  Pepp^ 
of  modern  times.  Dioscorides  stated  pepper  to  be  a  producU<sB  7 
India,  and  was  acquainted  with  White  Pepper  (XeuKov  TrcVrpi),  Plioy* 
information  on  the  .same  subject  is  curious;  he  tells  us  that  in  histitft* 
a  pound  of  long  pepper  was  worth  15,  of  white  7,  and  of  black  p^pp^ 
4  Jntaril;  and  expresses  his  astonishment  that  mankind  should^ 


*  Some  information  will  be  met  witli  iii 
Ciipt.  Huiiter'»  Accottnl  of  Athii,  1877»  p. 
107.  In  I875-1S7*J  there  were  exijorted 
from  Aden  42,D75  lb.  of  Waraa. 

'The  word  i^pptr,   which   with  slight 


varieties  has  passed  into  mlmost  »U  \^' 
guflges,  comes  from  th©  Sjmskrit  iLiTnefcf 
Long  PeppffT^  pippati,  the  ■:  •  '  ^^^ ' 

into  r  having  been  txiade  by  ^  \^ 

whose  ancient  language  th,«  ( 14  ti^niio^ 
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highly  esteem  pepper,  which  was  neither  a  sweet  taste  nor  attractive 
appearance,  or  any  desirable  quality  besides  a  certain  pungency* 

In  the  Periploti  of  the  Erytlircan  Sea,  written  about  A.D.  (>4,  it  is 
stj\teil  that  pepper  is  exported  from  Barakt^,  the  sliipping  place  of 
Nelkunda,  in  which  reginn,  and  there  only,  it  grows  in  great  quantity. 
These  have  been  identified  with  places  on  the  Malabar  Coast  between 
Mangalore  and  Calicut,^ 

^  Long  pepper  and  Black  pepper  are  among  the  Indian  spices  on 
^lich  the  Romans  levied  duty  at  Alexandria  about  a,d.  170.- 

Cosuuis  Indicopleu.ste^,^  a  merchant,  and  in  later  life  a  monk,  who 
wi-ote  about  a.d.  o4U,  appears  to  have  visited  the  Malabar  Coatst,  or  at 
all  events  had  some  infonnation  alxiut  the  pepper-pknt  from  an  eye- 
witness. It  is  he  who  furnishes  the  iirst  particulars  about  it,  stating 
that  it  is  a  climbitig  plant,  sticking  close  to  high  trees  like  a  vine.  Its 
native  country  he  calls  Male.*  The  Arabian  authors  of  the  middle  ages, 
&s  Ibn  Klninladbah  {cbra  A.D.  800-885),  Edrisi  in  the  middle  of  the 
12th,  ami  Ibn  Batata  in  the  14th  century,  furnished  nearly  similar 
accounts. 

Among  Eurojieans  who  described  the  pepper  plant  with  some  exact- 
ness, one  of  the  first  w^iia  Benjamin  of  Tndela.  who  visited  the  Malabar 
Coast  in  a,d,  11  Oil.  Another  was  the  Cat^ilan  friar,  Jordanus,^  about 
1330;  he  described  the  plant  as  something  like  ivy,  climbing  trees  and 
forming  fruit,  like  that  yf  tlie  wild  vine.  '*  This  fruit/'  he  says,  *'  is  at 
first  green,  then,  when  it  conies  to  maturity,  black/'  Nearly  the  same 
statements  are  rciicatcd  liy  Nicolo  Conti,  a  Venetian,  who  at  the 
beginning  of  the  15th  century,  spent  twenty-five  yeai-s  in  the  East, 
He  observed  the  plant  in  Sumatra,  and  also  described  it  as  i-esembling 
ivy.*' 

In  Europe,  pepper  during  the  middle  ages  was  the  most  esteemed 
and  important  of  all  spices,  and  the  very  symbol  of  the  spice  trade,  to 
which  Venice/  Genoa,  and  the  commercial  cities  of  Central  Europe 
Were  indebted  for  a  large  part  of  their  wealth ;  and  its  importance  as  a 
means  of  promoting  commercial  activit}^  during  the  middle  ages,  and 
the  civilizing  intercourse  of  nation  witli  nation,  can  scarcely  be 
overrated, 

*  Tribute  was  levied  in  pepper,^  and  donations  were  made  of  this 
ce,  which  was  often  used  as  a  medium  of  exchange  when  money 
Vas  scarce.  Duj'i ng  the  siege  of  Rome  by  Alaric,  king  of  the  Goths, 
I.D.  408,  the  ransom  demanded  from  the  city  inelurled  among  other 
tsliiogs  5000  pounds  of  gold,  30,000  pounds  of  silver,  and  3000  pounds 


J  Vincent,  Commoxf  and  yavi^fation  qf 

\AvnrHU,  il  (1807)  458. 

IVinct^nt,  op.  ciL  ii.  l^ri)  nlao  Meyer, 
chirhU  dfr  Botatiik,  ii.  (1805)  167. 

►  Mignc,  Pairoio*/iit!'  CursuAj  bcr'ws  lineca» 

Uviii.  U  360)413.  44(k 

^  Bar  (Jia  in  Mdakii*)  merely  aignifies  in 

jLbic,  t*<VI«^ 

}MirtihU'ia  tlfM€ripla  by  Friar  Jordan u«, 
tislftted  by  CV>L  Yule.    Loiulou,  Hftkloyt 

eiety,  I8«3.  27. 

l**PiperiB  arbor  neraimilifl  eat  Mlem3, 
^  KtiA  cjiia  viricliA  ad  fomiam  grani  jtmiperi, 
^un?  modico  ciiiere  aspersa  torrentnr  ad 


2o 


aolein.'*— Kuii3tmaiJii,  Kenntnhit  Indiem  im 
xt>.  Jahrhunthrt,  Munclien  (1863)  40. 

'  lu  thti  beginning  c*f  tlie  15tli  utntury 
tlio  great  emporium  uf  the  trade  in  pepper 
appears  to  have  been  tbe  vicinity  of  the 
C^orch  S.  Uiacomo  de  Rialto  at  Venice. 
In  the  **capiti!>lare  dei  Viadoniini  del 
fontego  del  Todesclii  (German  conrt)  in 
Venciia,"  wlit.  of  Thomas,  Berlin,  1874, 
the  chapter  228,  paee  116,  is  devoted  to 
**  La  mfira<iantia  delpnKrf." 

^  For  some  examples  of  thta,  see  Hinioit't 
df  la  lie  prii'^  dtH  Fran^h,  par  le  Grand 
d'Auaay,  nouvelle  ^il,  ii*  (1815)  182. 
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o^  pepper}  After  the  conquest  of  Caesarea  in  Palestine,  A.D.  1101,  by 
the  Oenaese,  each  of  them  received  two  pounds  of  pey>per  and  48  soldi 
for  his  part  of  the  booty .^  Facta  of  this  nature,  of  which  a  great 
nnniLer  might  be  enumerated,  sufficiently  illustrate  the  part  played 
by  this  spice  in  medijeval  times. 

The  general  prevalence  during  the  middle  ages  of  //^-pper-jmi^ 
which  consisted  in  an  obligation  impoaed  upon  a  tenant  to  supply  lua 
lord  with  a  certain  quantity  of  pepper,  genei-ally  a  Y>ound,  at  ataicHi 
times,  shows  how  acceptable  was  this  favourite  condiment,  and  how 
gi'cat  the  desire  of  the  wealthier  classes  to  secure  a  supply  of  it  when 
the  market  was  not  always  certfiinJ* 

The  earliest  reference  to  a  trade  in  |iepper  in  England  that  we  have 
met  %vith.  is  in  the  Statutes  of  Ethelred,  a.ix  97S-101U,*  where  it  is 
enacted  that  the  Eastcrlings  coming  with  their  ships  to  Billingsgatd 
should  pay  at  Christmaa  and  Easter  for  the  privilege  of  trading  with 
London,  a  small  tribute  of  cloth,  five  pairs  of  gloves,  ten  ^x>ii7n/<'  '/ 
]feppft\^  and  two  barrels  of  vinegar. 

The  merchants  who  trafficked  in  spices  were  called  Pipemrih — ift 
English  Fepperi'.rs,  in  French  Poivriers  or  Pt^brifu*.^.  As  a  fratemity  or 
guild,  they  are  mentioned  as  existing  in  Loudon  in  the  Reign  of  Henry 
II.  (a. IK  1154-1189).  They  were  subsequently  iocoi*porateil  as  tbo 
Grocers'  CompaTiy,  and  had  the  oversight  and  control  of  the  trade  f« 
spices,  drugs,  dye-stuffs,  and  even  raetals/' 

The  price  of  jiepper  during  the  middle  ages  wjis  always  exorbitantly 
high,  for  the  rulers  of  Egypt  extorted  a  large  revenue  from  all  tho^*^ 
who  were  engaged  in  the  trade  in  it  and  other  spices."  Thus  iu  EnglaiiJ 
between  A.D,  1203  and  1399,  it  averaged  Is.  per  lb.,  equivalent  toaboui 
88*  of  our  present  money.  It  was  however  about  2s.  per  lU  (=:  10*)' 
between  1**550  and  136(K^  In  1S70  we  find  pepper  in  France  valaedT' 
sous  G  denicrs  per  lb.  (=  fr.  21.  c.  30) :— in  1542  at  a  price  equal  to  b^ 
11  per  lb." 

The  high  cost  of  this  important  condiment  contributed  to  incit* 
the  Portuguese  to  seek  for  a  sea-passage  to  India.  It  waa  somf 
time  after  the  discovery  of  this  passage  (A.D.  1498)  tliat  the  pric* 
of  pepper  first  experienced  a  considerable  fall ;  while  about  ih^ 
same  period  the  cultivation  of  the  plant  was  extended  to  the 
western  islands  of  the  Malay  Archipelago.  The  trade  iu  pepp^^ 
continued  to  be  a  mono|>oly  of  the  Crown  of  Portugal  as  UieisU»« 
18th  century. 

The  Venetians  used  every  effort  to  retain  the  valued  traffic  in  tieir 
own  hands,  but  in  vain  ;  and  it  was  a  fact  of  general  interest  when  on 
the  21st  of  January  1522  a  Portuguese  ship  brought  for  the  fiist  tUD«* 


'  ZoAimufl,  HiM<>rm  (Lipa.  17S4)  lib,  \\  c 

'  Belgraoo,     VUa  prlvcUa   tld    Qmomiti 

1875.  152. 

^Rogers,  Af/iieulture  and  Pikes  in  Eng- 
land,  i,  (I&(>6)  t}2G,  The  tenn  prp/tercont 
rfjit,  which  has  »un*i%*cd  to  our  limes,  now 
only  siguiiiea  a  notniiial  paymeiit. 

*  Ancient  Lawa  atul  Imtitut*'^  ofEmjlnnd, 
puUishejl  by  tUo  Record  Ui»miiiisajon,  i. 
(1840)  301. 

*A  ttriking  contraat  to  the  winounce- 


luciit  in  a  commercial  paper,  27  Peh»  l^*-  I 
that  the   ffiock  of  pepper   iti  tin  |«Wj^  ^ 
warLOioufie!!  of  London  the  preriow  ^ 
was  tiO*i5  tons  I 

*  Herbert,  NtML  qfihe  fiw/rp  grtfdl 
Compank*  of  Loudon^  LdiuL  18S4.  ^"" 

^  Reiiiaud,   l^'Gureau  Jourwai 
1829,  JuiUet,  22  51. 

*  Rogers,  op.    ''       '^"■V  ^_^ 

*  I^ber,  A  pp>  h  forttu^f  pi^ 
an  moffeH'^fftf  cu,  ,.  i^-d,  1*47.  9^  W 
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the  spices  of  India  direct  to  the  city  of  Antwerp.  Strange  to  say,  they 
were  received  with  great  mistrust! 

Pepper  was  heavily  taxed  in  England.  In  1G23  the  imposts  levied 
on  it  amounted  to  o8  per  lb.;  and  even  down  to  1823  it  was  subject  to 
a  duty  of  28.  Qtl  per  lb. 

Production — In  the  south-west  of  India,  the  plant,  or  Pepper  Vine 
as  it  is  called,  grows  on  the  sides  of  the  narrow  valleys  where  the  soil 
is  rich  and  moist,  producing  lofty  trees  by  which  a  constant,  favourable 
coolness  is  maintained.  In  such  places  the  pepper-vine  runs  along  the 
ground  and  propagates  itself  by  striking  out  roots  into  the  soil.  The 
natives  tie  up  the  end  of  the  vines  lying  on  the  ground  to  the  nearest 
tree,  on  the  bark  of  which  the  stems  put  out  roots  so  far  as  they  have 
been  tied,  the  shoots  above  that  hanging  down.  The  plant  is  capable 
of  growing  to  a  height  of  20  or  30  feet,  but  for  the  sake  of  convenience 
it  is  usually  kept  low,  and  is  often  trained  on  poles.  In  places  where 
no  vines  occur  naturally,  the  plant  is  propagated  by  planting  slips  near 
the  roots  of  the  trees  on  which  it  is  to  climb. 

The  pepper  plants  if  grown  on  a  rich  soil  begin  to  bear  even  in  the 
first  year,  and  continue  to  increase  in  productiveness  till  about  the 
fifth,  when  they  yield  8  to  10  lb.  of  berries  per  plant,  which  is  about 
the  average  produce  up  to  the  age  of  15  to  20  years ;  after  this  they 
b^in  to  decline. 

When  one  or  two  berries  at  the  base  of  the  spike  begin  to  turn  red, 
the  whole  spike  is  pinched  off.  Next  day  the  berries  are  rubbed  off 
with  the  hands  and  picked  clean ;  then  dried  for  three  days  on  mats,  or 
on  smooth  hard  ground,  or  on  bamboo  baskets  near  a  gentle  fire. 

In  Malabar  the  pepper-vine  flowers  in  May  and  June,  and  the 
fruits  become  fit  for  gathering  at  the  commencement  of  the  following 
year.* 

The  largest  quantities  of  pepper  are  produced  in  the  island  of  Rhio, 
near  Singapore,  in  Djohor  (in  the  south-eastern  coast  of  the  Malayan 
]:'eninsula),  and  in  Penang.  The  latter  island  affords  on  an  average 
about  one-half  of  the  total  crop. 

Description — ^The  small,  round,  berry-like  fruits  grow  somewhat 
loosely  to  the  number  of  20  to  30,  on  a  common  pendulous  fruit-stalk. 
They  are  at  first  green,  then  become  red,  and  if  allowed  to  ripen, 
yellow ;  but  they  are  gathered  before  complete  maturitv,  and  by  drying 
in  that  state  turn  blackish  grey  or  brown.  If  left  until  quite  ripe  they 
lose  some  of  their  pungency,  and  giadually  fall  off. 

The  berries  after  drying  are  spherical,  about  \  inch  in  diameter, 
wrinkled  on  the  surface,  indistinctly  ])ointed  below  by  the  remains  of 
the  very  short  pedicel,  and  crowned  still  more  indistinctly  by  the  3-  or 
4-lobed  stigma.  The  thin  pericarp  tightly  encloses  a  single  seed,  the 
embryo  of  which  in  consequence  of  premature  gathering  is  undeveloped, 
and  merely  replaced  by  a  cavity  situated  below  the  apex.  The  seed 
itself  contains  within  the  thin  red-brown  testa  a  shining  albumen,  grey 
and  horny  without,  and  mealy  within.  The  pungent  taste  and  peculiar 
amell  of  pepper  are  familiar  to  all. 

Microscopic    Structure — The  transverse  section  of  a  grain  of 

*  For  m  full  aocount  of  the  cultivation  of        through  Mysore,  Canara,  and  MntahaVf  ii. 
pepperyMeBuohaiiaii,./burR«3i//romira(Znw        (1807)455-520;  iii.  158. 
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black  pepper  exhibits  a  soft  yellowish  epidermis,  covering  tlie  outer 
pericarp.     Tbis  is  fonued  of  a  closely-packed  yellow  layer  of  lai^,j 
mostly  radially  arranged,   thick-walled   cells,  each  containing  in  iul 
grnall  cavity  a  mass  of  dark-brown  resin.     The  middle  la3^er  of  tbel 
pericarp  consists  of  soft,  tan  gen  ti  ally-extended  parenchyme.  containing] 
an  abnn  dance  of  extremely  small  stiirch  gran  ides  and  drops  of  oil,   Tliej 
shrinking  of  this  loo.se  middle  layer  la  the  chief  canse  of  the  deep 
wrinkles  on  the  surface  of  the  berry.      The  next  inner  layer  of  th 
pericarp  exhil*its  towards  its  circumference  tangentially-arranged,  sofl 
parenchyme,  the  cells  of  which  possess  either  spiral  stnation  or  spiral | 
tibres,  bnt  towM\ls  tbe  interior  loose  parenchyme,  free  from  stirch,' 
and  containing  very  large  oil-cells. 

The  testa  is  formecl  in  the  first  place  of  a  row  of  small  yellow  ^ 
thick- walled  cells.  Next  to  them  fallows  the  true  testa,  as  a  dense^l 
dark-brown  layer  of  ligniiied  cells,  the  individual  outlines  of  which  are  ^ 
undistinguishable. 

The  albumen  of  the  seeds  consists  of  angular,  radially -arrange*!, 
large-celled  parenchyme.  Most  of  its  cells  are  colourless  and  hmdM 
with  stiirch  ;  others  contain  a  soft  yellow  amorphous  mass.  If  llii« 
slices  are  kept  under  glycerin  for  some  time,  these  masses  are  slowly 
tmnsformed  into  needle-shaped  crystals  of  piperin. 

Chennical  Composition — Pepper  cont-funs  resin  and  essential  i>il 
tt)  the  former  of  which  its  sharp  pungent  taste  is  due.  The  e-^ssenli^iJ 
oil  has  more  of  the  smell  than  of  the  taste  of  pepper.^  The  drug  vM* 
from  l't>  to  2'2  per  cent,  of  this  volatile  oil,  which  agrees  with  oil  of 
turpentine  in  composition  sm  w^ell  as  in  specific  gravity  ami  b«^llin^ 
point.  We  find  it,  in  a  colnnm  50  mm.  long,  to  deviate  the  ray  of 
polarized  light  1"*2  to  3'4  to  the  left. 

The  most  interesting  constituent  of  pepper,  Piperin,  w^hich  pepi<*r 
yields  to  the  extent  of  2  to  8  per  cent,  agrees  in  composition  witli  tb^ 
formula  C^'H^'^NO^  like  morphine.     Piperin  has  no  action  on  litmui  j 
paper ;  it  is  not  capable  of  combining  directly  with  an  acid,  yet  aorta  ' 
with  hydrochloric  acid  in  the  presence  of  mercuric  and  other  njetaUi*' 
clilorides,  forming  crystal! izable  compounds.     It  is  insoluble  in  wat?r, 
when  perfectly  pure,  its  crystals  are  devoid  of  colour,  taste  and  smi'll 
Its  alcoholic  solution  is  without  action  on  polarized  light,     Pi[Xirinaiaj 
be  resolved,  as  found  by  Anderson  in  1850,  into  P/^>eWc  -Ac/i/,  C"H-*t**. 
and  Pqm'idine.C'hJ^ii.      The  latter   is  a  liquid  colourle^js  aUuJMl 
boiling  at  106'  C.,  having  the  odour  of  pepper  and  ammonia,  and  directJjj 
yielding  crystallizable  salts. 

Besides  these  constituents,  pepper  also  contains  some  fatty  oil 
the  mesocarp.     Of  inorganic  matter,  it  yields  upon  incinemtion 
4i  to  5'7  per  cent. 

Commerce — Singapore  is  the  great  emporium  for  pepper,  "f  ^thr 
197,478  peculs  (26^  million  lb.)  were  imported  there  !nlb77.    Thi'  I 
part  of  it  finds  its  way  to  Kugland.     The  import  of  pepper 
United  Kingdom  during  1872,  was  27j57G,710  lb.  valued  at  i 


»  Aa  noticed  by  Rbeede  in  1GS8  :  "  .  .  . 
okaim  ex  piperc  (JestiUntiim  levem  piperiB 
odorein  Kuiraiia,  saporis  parum  acria/' — 
JIoH,  Mahb,  vii.  24.— The  oil  was  how- 


ever obtaineil  long  bcrfofv  bgr  Vi 
I'ordua,  Ciuinthoma  Andernaocnai 
Porta  (bcc  our  article  Cort«x  \ 
page  520). 
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quantity,  the  Straits  Scttleiuents  supplied  25,l)0n,0(K)  lb.,  and 
British  India  25(3,000  IK  Of  the  quantity  of  25,917,070  lb.,  imported 
■I  1876  inta  Great  Britain,  the  home  consumption  was  9  niilHon  lb. 
B  The  exports  of  pepper  from  the  United  Kingdom  in  1872  amounted 
B  17,8^*1.020  lb.,  the  largest  quantity  being  taken  by  Germany 
75,201,574 IbO  Then  tbUows  Italy  (2,288,047 lb);  and  Russia,  Holland 
and  Spain,  each  of  which  took  nioro  than  a  million  pounds.' 

The  varieties  of  pepper  quoted  in  price-cnrrents  ftre  McUahar,  Aleppee 
ftfjd  Corhir),  Pnianfj,  Siitfj^tpore,  St  fun. 

■  A  large  quantity  is  also  shipped  from  Singapore  to  China,  the  iin- 
^rts  of  that  country  in  1877  of  both  black  and  white  pepper,  being 

53,844  peculs  (7.179,200  Ik) 

Uses^ — Pepper  is  not  of  mueli  importance  a.s  a  medicine*  and  is 
rarely  if  ever  prescribed,  except  indirectly  as  an  ingredient  of  some 
preparation. 

Adulteration — Whole  pepper  is  not,  we  believe,  liable  in  Europe 
to  adulteration  f  but  the  case  is  widely  different  as  regards  the  pulver- 
ized spice.  Notwith.standing  the  enormous  penalty  of  £100,  to  which 
te  manufacturer,  possessor,  or  seller  of  adulterated  pepper  is  liable,^  and 
le  low  cost  of  the  article,  ground  pcpjier  has  hitherto  been  frequently 
phisticated  by  the  addition  of  the  starches  of  cereals  and  potatoes,  of 
fsago,  mustard  husks,  linseed  and  capsicum.  The  admixture  of  these 
substances  may  for  the  most  part  be  readily  detected,  aftei'  some 
Dractice,  by  the  microscope.* 

■^This  form  of  the  spice  is  prepared  from  black  pepper  by  removing 
Bb  dark  outer  layer  of  pericarp,  and  thereby  depriving  it  of  a  portion 

■  its  pungency.  It  is  mentioned  by  Dioscorides,  yet  was  evidently 
^ry  little  known  in  Europe  even  during  the  middle  ages.  In  the  time 
of  Platearius,^''  white  i*epper  was  supposed  to  be  derived  from  a  plant 
different  from  Piper  nigrum. 

Buchanan,*  referring  to  Travancore,  remarks  that  white  pepper  is 
made  by  allowing  the  berries  to  ripien ;  the  bunches  are  then  gathered, 

td  having  been  kept  for  three  days  in  the  house,  are  washed  and 
aised  in  a  basket  with  the  hand  till  all  the  stalks  and  pulp  are 
[Doved. 
The  finest  white  pepper  is  obtained  from  Tellicherry,  on  the  Malabar 
Coast,  btit  only  in  small  quantity.     The  more  important  places  for  its 

f  reparation  are  the  Straits  Settlements,  chiefly  Khio.     The  export  of 
hite  pepper  from  Singapore  in  1877  was  48,400  peculs.     Most  of  the 
rice  finds  it.s  way  to  China,  where  it  is  highly  esteemed.     In  Europe, 
pepper  in  its  natural  state  is  w4th  good  reason  prefeiTed. 


White  Pepper. 


^Annual  Sfatanent  of  tht  Trade  of  iht 
■  ~ /or  1872.  59.  i'25. 

Vccording  to  M<:*tKleen  Sheriff  (*S^ii/>/>A  to 

ITTJi.  of  India  ^  134)  the  berries  of  EmbfVm 

m)  Ribtty  order  Mifrnhicfe,  are  said  to 

nctimefi  uae<l  for  adulterating  blaek 

hper  in  the  Indian  bazaars. 

»  By  the  59  George  III.  c.  53  § 22 (ISIfl). 


*  Consult,  HassftH,  Food  and  its  Adults* 
(ttiojtit,  Lond.  1855,  42 ;  EvanB,  Pharm. 
Jouriu  I  (1860)605, 

*  OlomfK  iM  aniklotarium  NicolaL  ccxlvi. 
verso. 

0  In  the  work  t^noted,  page  570,  ti*  465t 
5S3,  ttnd  iii.  224, 
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The  grains  of  white  pepper  are  of  rather  larger  size  than  those  ofj 
hlaek,  aud  of  a  warm  greyish  tint.  They  are  nearly  spherical  or  a  littkl 
riatteiied.  At  the  hase  the  skin  of  the  fruit  is  thickened  into  ft  bluntl 
prominence,  whence  about  12  tight  stripes  run  rneridiau-like  Uiwanlajl 
the  depressed  summit  If  the  skin  is  scraped  otf,  the  dark-brown  te^uj 
is  seen  enclosing  the  hard  transhicent  albumen.  In  anatomical  struc- 
ture, iiH  well  as  in  Uiste  and  smell,  white  pepper  agrees  with  Uack,| 
which  in  fact  it  represents  in  a  rather  more  fully -grown  state. 

Whit43  pepper  appeara  to  afford  on  an  average  not  more  than  I'D  per 
cent,  of  essential  oil,  but  to  be  richer  in  pi  per  in,  of  which  CjizeneuveJ 
and  Caillol  (1877)  extracted  as  much  as  J)  per  cent.     The  amount  uf| 
ash  yielded  by  white  pepper  is  1*1  per  cent,  on  an  average,  that  is  I 
say,  considerably  less  than  by  black  pepper. 


FRUCTUS    PIPERIS   LONGL 

Piper  longuni ;  Lang  Pepper ;  F,  Poivre  long ;  G.  Langer  Pfijfer. 

Botanical  Origin — Piper  offieitHtrani  C.  DC  (Ghamai^  ojicl- 
Hfirahi  Mir[.),  a  dia^cious  shrubby  |>lant,  with  ovate -oblong  acumiiuito 
leaves,  attenuated  at  the  buse,  and  having  pinnate  nerves.  It  is  * 
nsitive  of  the  Indian  Archipelago,  as  Java,  Sumatra,  Celebes  and  Timor. 
Long  pepper  is  the  tiuit  spike,  collected  and  di"ied  shortly  before  it 
reaches  maturity. 

Piper  lont/um  L'  (Chariva  Eoi'hnrffhii  Micj.),  a  shrub  indigenous  to 
Malabar,  Ceylon,  Eastern  Bengal,  Timor  and  the  Philippines,  also  yiel<l» 
long  pepper^  for  the  sake  of  %vhieh  it  is  cultivated  along  the  eastern  fto^l 
western  coasts  of  India.  It  may  be  distinguished  froni  the  previott? 
species  by  its  5-nerved  leaves,  cordate  at  the  base.^ 

History — A  drug  termed  IleV^/sf  ^uKpov,  Piper  longara,  wns  known 
to  the  ancient  Greeks  and  Romans,  and  may  have  been  the  same  as  the 
Long  Pepper  of  modem  times. 

In  the  Latin  vei*ses  bearing  the  name  of  Macer  Floridus/  which  were 
probably  written  in  the  10th  century,  mention  is  made  of  Black,  WTiitf. 
and  Long  Pepper.  The  last-named  spice,  or  Macropijter^  is  named  hy 
Himon  of  Genoa,*  who  was  physician  to  Pope  Nicolas  IV.  and  chapl*'" 
to  Boniface  VIIL  (a.d.  1288-1303),  and  travelled  in  the  F^st  for  the 
study  of  plants.  Piper  longum  is  also  met  with  in  the  list  of  drugs  o« 
which  {A.a  1305)  duty  was  levied  at  Pisa."  Nicolo  Conti  of  Venief. 
who  lived  in  ludia  from  14-19  to  1444,  noticed  Long  Pepjier/  SaU- 
dinus*  in  the  middle  of  the  15th  century  enumemtes  long  pepper  ainuflg 
the  drags  necessary  to  be  kept  by  apothecaries,  and  it  has  had  a  pl*^'»^ 
in  the  pharmaeopaiias  to  the  present  time. 


^  Tlie  genus  CAar/rrtsejiarated  froiii  Piprr 
hy  Miqu€4,  has  been  re-united  k>  it  by 
Caaixiiir  do  CaiidoUe  {Prod.  xvi.  b,  1).  The 
latter  genua  k  now  couipoeed  of  not  fewer 
thai)  1V20  Eipeoies ! 

^  Fig.  ill  Beiitley  ami  Trimon'a  Mai. 
Phntj*,  part  18  (1877). 

^  For  good  figiirea  of  the  two  plant-a,  see 
liavne*8  Arznfij-Ofwiidmr.  xiv.  (1 843 1  tab. 
20,  2U 


*  Choulaut.  J/iwr  FhrkiuA  de  Tir^ 
H*'rharum,  Lipein?,  1832.  1 14. 

*  Claris  Sajuitionis,  VcneU  1510. 

®  Bojiaitii,  Stiftuti  inaliti  lUih  t^  ^ 
Pim,  ill.  118*^7)  492. 

"  Kunsti»ann,  KenntniM  (ndwM  In  15** 
Jakrhiiudtrf,  MUncbeu*  1863.  40, 

*  See  Appendix. 
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Production— In  Bengal  the  plants  are  culfcivaied  by  muckers,  and 
freqiiiro  to  be  grown  on  a  ricli,  liigh  aod  dry  soil ;  they  should  bo  set 
latxmt  five  feet  a.*%iindei\     Aii  Engtish  acre  will  yield  in  the  tirst  year 
j  about  three  riiaiinds  (1  inaimd  ==  80  lbs,)  of  the  pepjier,  in  the  second 
twelve,  and  in  the  third  eighteen;  after  which,  as  the  plant  becomes 
less  and  lens  productive,  the  roots  are  grubbed  up,  dried,  and  sold  as 
PijJi-mui^  of  which  there  is  a  large  conHiimption  in  India  as  a  medieiue. 
iThe  pepper  is  gathered  in  the  month  of  January,  when  full  grown,  and 
exposed  to  the  sun  until  perfectly  dry.     After  the  fruit  lias  been  col- 
lected, the  stt^m  and  branches  die  down  to  the  gronnd/ 

Description — Long  pepper  consists  of  a  multitude  of  minute  baccate 
fruits,  closely  packed  around  a  common  axis,  the  whole  forming  a  spike 
of  li  inch  long  and  j  of  an  inch  thick.  The  Bpike  is  supported  on 
a  stalk  J  an  inch  long;  it  is  rounded  above  and  below,  and  tapers  slightly 
towards  its  upper  end.  The  fruits  are  ovoid,  yV  *jf  ^^  ^^^^^  long,  crowned 
with  a  nipple-like  point  (the  remains  of  the  stigma),  and  arranged 
spirally  with  a  small  peltate  bmct  beneath  each.  A  transverse  section 
of  a  spike  exhibits  8  to  10  separate  fruits,  disposed  radially  with  their 
narrower  end  pointed  towards  the  axis.  Beneath  the  pericarp,  the  thin 
brown  testa  encloses  a  colourless  alhumen,  of  which  the  obtuser  end  is 
occupied  by  tlie  small  embryo. 

The  long  pepper  of  the  shops  is  greyish-wOiite,  and  appears  as  if  it 
had  been  rolled  in  some  earthy  powder.  When  washed,  the  spikes 
acquire  their  proper  colour.^a  deep  reddi.sh- brown.  The  drug  has  a 
burning  aromatic  taste,  and  an  agreeable  but  not  |)owerful  odoui'. 

The  foregoing  description  applies  to  the  long  pepper  of  English 
commeiTe,  w^hich  is  now  obtained  chiefly  from  Java  (see  next  i>age), 
where  P,  ojffiemaimm  is  the  common  species.  In  fact  the  fruits  of  this 
latter,  as  presented  to  us  by  Mr,  Binnendyk,  of  the  BoUxnical  Garden, 
Buitenzorg,  near  Batavin,  otter  no  characters  by  which  we  can  distin- 
guish them  from  the  article  found  in  the  London  shops.  Those  of 
P,  Betle  L.  var.  y,  densmti  are  extremely  similar,  but  we  do  not  know 
that  they  are  collected  for  use. 

Microscopic    Structure — The  structure  of  the  individual  fruits 

resembles  that  of  black  pepper,  exhibiting  however  some  characteristic 

differences.     The   epicarp  has  rm   tlie  outside,  tangentially*extended, 

thick- walled,  narrow  cells,  containing  gum;  the  middle  layer  consists  of 

Iwider,  thin- walled,  obviously  porous  parenchyme  containing  starch  and 

Irops  of  oil.     In  the  outer  an<l  nuddle  layers  of  the  fruit  numerous 

irge  thick-walled  cells  are  scattered,  as  in  tlie  external  pericarp  of  Pipt^r 

frtigintrn;  in  long  pefjjmr,  however,  they  do  not  form  a  close  circle.    The 

inner  pericarp  is  formed  of  a  row  of  large,  cubic  or  elongfited,  radially - 

Larranged  celts,  filled  with  volatile  oil.     A  row  of  smaller  tangentially- 

lextended  cells  separates  these  oil-cells  from  the  compact  brown-red  testa, 

l^^diich  consists  of  ligniiied  cells  like  the  inner  layer  of  the  testa  of  black 

'pepper,  but  without  the  thick-walled  cells  peculiar  to  the  latter.     The 

albumen  of  long  pepper  is  distinguished  from  that  of  black  pepper  by  the 

absence  of  volatile  oil. 

Chemical  Constituents — ^The  constituents  of  long  pepper  appear 
to  be  the  same  as  those  of  black  pepper.     We  ascertained  the  presence 
*  Roxburgh,  Flora  Jmlica,  L  {\m2)  liw* 
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of  piperin;  8  pounds  of  the  drug  were  not  sufiicient  to  aUbrd  mm 
apjireciaMe  quantity  of  the  volatile  oil.  The  resin  and  volatile  uil 
reside  cxelusively  in  the  pericarp.  Long  pepper,  accordiDg  to  Blyth 
(1874),  yields  8  J  per  cent  of  ash. 

Commerce — ^'Long  pepper  is  at  present  exported  from  Penangaiid 
Hingiipore,  wliither  it  is  brought  chiefly  from  Java,  and  to  a  much 
smaller  extent  from  Rhio.  The  qnantity  expoited  from  Singapore  in 
1871  amounted  to  3,366  cwt,  of  which  oiily  4!47  cwt.  were  shipped  Uy 
the  United  Kingdom,  the  remainder  being  sent  chiefly  to  British  India/ 
The  export  from  Ponang  is  from  2,000  to  3,000  peculs  annually.  There 
is  also  a  considerable  export  of  long  pepper  from  Calcutta. 

Uses— Long  pepper  is  scarcely  used  as  a  medicine,  black  pepper 
having  been  substituted  in  the  few  preparations  in  which  it  was  formerly 
ordered,  but  it  is  enijdoyed  as  a  spice  and  in  veterinary  medicine. 

The  aromatic  root  of  Pijwr  lonf/iimy  called  in  Sanskrit  Pip^mli'mulu^ 
(whence  the  modern  name  pipli-nitd),  is  a  favourite  remedy  of  the 
Hindus  and  also  known  to  the  Persians  and  Arabs. 


CUBEBiE. 

FructuB  vel  Bciccw  vel  Pijwr  Cuhehw^;  Cubebs;  F.  Cubibc^; 
G.  Cubeben, 

Botanical  Origin^ — Pfjtci'  Cabeba  Linn,  f  {Cubcba  ojficinalw  MiqJ» 
a  climbing,  woody,  dioecious  shrub,  indigenous  to  Java,  Southern  Borneo 
and  Sumatra.* 

History — Gubebs  have  been  introduced  inUi  medicine  by  the 
Arabian  physicians  of  the  middle  ages,  who  describe  them  as  having 
the  form,  colour,  and  properties  of  pepper.  Masudi^  in  the  lOth 
century  stated  them  to  be  a  production  of  Java.  Edrisi,*  the  geographer, 
in  AJX  115*3  enumeruted  them  among  the  imports  of  Aden. 

Among  European  winters,  Constantinus  Afrieanus  of  Salerno  v«^ 
acquainted  with  this  drug  as  early  as  the  11th  century;  and  in  the 
beginning  of  the  13th  its  virtues  were  noticed  in  the  writings  of  the 
Abbess  Hildegard  in  Germany,  and  even  in  those  of  Henrik  Harpefctn^D|^' 
in  Denmark/ 

Cubebs  are  mentioned  as  a  production  of  Java  ("gjxint  ide  de  Javm  } 
by  Marco  Polo;  and  by  Odoric,  an  Italian  friar,  who  visited  the  islnD^ 
about  forty  yeara  later  In  the  13th  century  the  drag  was  an  article 
of  Eunjpean  trade,  and  would  appear  to  have  already  been  regularly 
imported  into  London.-  Duty  was  levied  upon  them  as  Cuhfht^ 
silvmirrs  at  Earcelona  in  127L"'  They  are  mentioned  alx>ut  this  perioa 
as  sold  ill  tlie  fairs  of  Champagne  in  France,  the  j>ricc  being  4  »ou*  p^ 
Ib.^^     They  were  also  sold  in  England:  in  accounts  under  dato  1^ 


^  lihte  Book  of  Ute  Straits  SettlemeniJi  for 
1871. 

*  Already  in  the  IiilmuyAiia. 

*  Cubeba  from  the  Arabic  Kuhihnh. 

*  Fig.    in   Beutlt^y   and   Trimen^a   MaL 
PtanU,  part  27  (1877). 

*  Lf»  PmirkA  d*oi%  i.  'Ml. 

*  Q6oQra^€t  trad,  jjar  Jaubort,  i.  51.  89. 


^  Meyer,  Qv^ikhU  dfr  Boinnil\  m.  587- 

*  Mwtimtnta     GUdhnlhr  F.rmfhni^* 

*  Capmauy,  Memoi :  ^ 
ctc.^  df  liarc^tmnu  i.  l^ii^i 

^"  Boimiuclot,  KtifdfA  AUf  ■'  ** 

Champagnt^  M&nioirts  tic.  '*  ^' 
(I8G5)2S8. 
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are  enumemterl  with  alincmtls,  saffron,  misiny,  white  pepper,  ^jjrain.s 
jriradise],  mace,  galan^^ai,  aiirl  giiiojerbread*  and  entered  as  costing 
er  lb.  In  1285—28,  iyd,  to  3^.  per  lb.;  while  in  1307i  1  lb.  purchased 
he  King's  Wardrobe  cost  1)8.* 

I^rom  the  journal  of  expenses  of  John,  king  of  France,  while  in 
land  during  1351V 00»  H  is  evident  that  cubcbs  were  in  frequent 
IS  a  spice.  Among  those  who  cootd  comvnaud  such  loxorics,  they 
►  eaten  in  powder  with  meat,  or  they  were  candied  wliole.  A 
nt  of  pontage  granted  in  1305  by  Edward  L,  to  aid  in  repairing  and 
lining  the  Bridge  of  London,  and  authorizing  toll  on  various  iirticlefl, 
tions  among  groceries  and  spices,  cubeb.s  as  liable  to  impost/-^  Cubebs 
r  in  the  German  list.s  of  medicines  of  Frankfort  and  Nordliu^en, 
it  1450  and  14-80;*  they  are  also  mentioned  in  the  Confectbiuk  of 
B  Folcz  of  Nuremberg,  dating  about  1480.* 

t  cannot  however  1)0  said  that  eubeljs  were  a  common  spice,  at  all 
^arable  with  pepper  or  ginger,  or  even  in  sueh  frequent  use  a.s  grains 
wadise  or  galangab  Garcia  de  Orta  (15GJ^)  speaks  of  them  as  but 
►ra  used  in  Europe  ;  yet  they  are  named  by  Saladinus  as  necessary 
\  kept  in  every  iijyolkecAi?  In  a  list  of  drugs  to  be  sold  in  the 
heciiries'  shop.s  of  the  city  of  Ulm,  a,d.  1500,  cubebs  are  mentioned 
mctUM  atrprsionun  irl  t-ahdHivftm^  the  price  for  half  an  ounce  being 
ed  as  8  hyuizers,  the  same  as  that  uf  opium,  beat  manna,  and  amber, 
B  black  and  white  pepper  are  priced  at  2  kreiizera*^ 
jthough  it  was  always  well  known  that  the  cubebs  wei'e  a  product 
Siva  and  timt  island  is  stated  to  have  exported  in  1775  as  much  as 
)0  lb-  of  this  s[uce,'  its  mother  plant  was  made  known  <^nly  in  1781 
tie  younger  Linnaeus. 

*he  action  of  cubebs  on  the  urino-genital  organs  was  known  to  the 
Li'abtan  physicians.  Yet  modern  writers  on  materia  niedica  even  at 
ommenceraent  of  the  present  century,  mentioned  the  drug  simply  as 
romatic  stimulant  resembling  pepper,  but  inferior  to  that  spice  and 
y  employed/ — in  fact  it  had  so  far  fallen  into  disuse  that  it  was 
ted  from  the  London  Pharmacopoi-ia  of  1 80!l.  According  to  C^rawfurd, 
mpoilatton  into  Europe,  which  had  long  been  discontinued,  recoin- 
Sed  in  1815,  in  consequence  of  its  medicinal  virtues  having  been 
ght  to  the  knowledge  of  the  English  medical  officers  serving  in 
^  by  their  Hindu  servants.*' 
Cultivation  and    Production^** — Cubebs  are  cultivated  in   small 


>gerB,  Ni«t.  of  AurkuUitre  and  Prkci* 
fhtnfl,  I  1527-8,  ii.  544.— To  get  some 
|f  the  relative  value  of  commoiUtiea 
mtl  now,  iniiltiply  the  ancient  prices 

J«r    nhjrr  Srarrarii,    Loiiil.     1771»    U 

^A  translntioti  may  be  fotiiid  in  the 

icU*  qf  Lomion  Brithjej  1627*  l4K>* 

fchh  (kr  Pharmaeif,  201  (1872)  441 

tl  (1877)101. 

toiibnt,  Mac€r  Fl<n^U9^  etc.,  lips. 

188. 

mpendium   aromatarioruniy   Bonon., 

ichartl^  Bdtriitjr,  tar  GrHchhhte  titr 
tl-nt,  1825.  124, 

iquel,  CornmftUat'ii  phjfiographkif  i. 
Bat,  1839), 


*  In  Duncan's  Krlinhuryh  Xtw  DUpfrimi- 
ton/,  e<l.  *L  180-K  Pi/wr  CuMn  is  very 
briefly  described,  but  with  no  allusion  to  its 

iiOBseasin^  any  spcciiil  medicinal  propertiea. 
n  the  t>to  edition  of  the  aarae  work  (1811) 
it  was  alto^'cther  omitted.  See  aUo  Mur- 
ray's iSt/ntem  of  Mat,  J  fed.  nfui  Pharm.  i. 
(181U)  2G6. 

^  Didionary  af  the  Indian  hlandsj  1856. 
1 17. — Mr  CrawfurdhiniBeU  coKiinuDicatenl 
to  the  Ediidmrtjh  Matirjif  and  Surfjical 
Journal  of  1818  (xiv.  32)  a  paf*er  making 
known  the  **  wonderful  Bucceaa  "  with  which 
cubeba  had  been  used  in  gonorrhcea. 

^°  We  are  indebted  for  some  pai"ticuliirs 
under  this  head  to  our  frieudB  M  r.  Binneu- 
dyk,  of  the  Buitenzor^  Botanical  Garden 
ixvm-  llatavia,  and  Dr.  Do  Vry, 
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special  ])lantatio!is  and  also  in  coffee  plantations,  in  the  disti'ict  ot 
Banjueniani  in  the  south  of  Java,  The  fruits  are  bought  by  Chinese  who 
eiirry  them  to  Balavia.  They  nre  like\\dsc  produced  in  Eastern  Java 
and  absiut  Bantam  and  Soebang  in  the  north-west;  and  exten;^lvely  in 
the  Lampong  country  in  Sumatra.  There  has  of  late  been  a  large  dis- 
tribution of  plants  among  the  European  cotibe  planters. 

The  cultivation  of  cubebs  is  eany.  In  the  coffee  estates  certain  trees 
are  rer|UJred  for  shade  ;  against  these  Pvjwr  Cuhehfi  is  planted^  and 
climliing  to  a  height  of  18  to  20  feet,  forms  a  large  bush. 

Description — ^The  cubebs  of  commerce  consist  of  the  ilry  globoso 
fruits,  gathered  when  full  gi'own,  hut  before  they  have  arrived  at 
maturity.  The  fruit  is  about  }  of  an  inch  in  diameter,  when  very  young 
sessile,  but  subsequently  elevated  on  a  straight  thin  stalk,  a  little  longer 
or  even  twice  as  long  as  itself,  ^y  this  stalk  the  fruit  is  attached  in 
considerable  numbers  (sometimes  more  than  50)  to  a  common  thickcn^tl 
stalk  or  raehis,  about  IJ  inch  long. 

Commercial  culjebs  are  spherical,  sometimes  depressed  at  the  baw> 
very  slightly  pointed  at  the  apex,  strongly  wrinkled  by  the  shrinking  of 
the  fleshy  pericar)i ;  they  are  of  a  gre}dsh-brow^l  or  blackish  hue, 
frLH|uently  covered  with  an  ashy-grey  bloom.  The  stalk  is  tfje 
elongated  ba^se  of  the  fruit,  and  remains  permanently  attached*  The 
common  axis  or  rachig,  which  is  almost  devoid  of  essential  oil,  is  also 
frequently  mixed  with  the  drug. 

The  skin  of  the  fruit  covers  a  hard,  smooth  brown  shell  containing 
the  seed,  which  latter  when  developed  has  a  compressed  spherical  form* 
a  smooth  surface,  and  adlieres  to  the  pei'icarp  only  at  the  base ,  its  aiK»x 
either  projects  slightly  or  is  pressed  inwards.  The  altjumen  is  *oli«l 
w'hitish,  oily,  and  encloses  a  small  emliryo  below  the  apex.  In  the 
cubebs  of  the  shops,  the  seed  is  mostly  undeveloped  and  shrunken,  tD<l 
the  pericarp  nearly  empty. 

Cubebs  have  a  strong,  aromatic,  pei'sistent  taste,  with  some  bitterness 
and  acridity.  Their  smell  is  highly  aromatic  and  by  no  means  (Un- 
agreeable. 

Microscopic  Structure — This  exhibita  some  iMjculiarities.  The 
skin  of  the  fruit  below  the  epidermis,  is  made  up  of  small,  cubic,  thick* 
walled  cells,  forming  an  interrupted  row,  and  only  half  as  large  as  in 
black  pepper.  The  broad  middle  layer  consists  of  small  cnlnc  thick* 
walled  cells,  forming  an  interru()ted  row,  and  only  half  as  hir^  f^^^ 
black  pepper.  The  broad  middle  layer  consists  of  small-ceucil  nn- 
developed  tissue  containing  drops  of  oil,  granules  of  starch,  and  ciy^stallio*^ 
groups  of  cubebin,  probably  also  fat.  Tins  middle  layer  is  interru[)ti*J 
by  very  large  oil-cells,  which  frequently  enclose  needle-shaped  cr3'stftb 
of  cul>ebiii,  united  in  concentric  groujis.  The  much  narrower  in"**^ 
layer  consists  of  about  four  rows  of  somewhat  larger  tangentially* 
extended  soft  cells,  holding  essential  oil  Next  to  these  comes  tl*® 
light-yellow  brittle  shell,  formed  of  a  densely  packed  row  of  eucrosteU, 
radially-arranged,  elongated  thick- walled  cells.  Lastly,  the  embryo  i^ 
covered  with  a  thin  brown  membrane,  and  exhibits  the  stroctuit 
and  contents  as  that  of  Piper  nhjmm,  excepting  that  in  P.  Cvfj^ 
the  cells  are  rounder,  and  the  crystals  consist  of  cubebin  and  not  of 
piperin. 


Chemical  Composition — The  inrmi  obvious  constituent  of  ciiUebs 
the  volatile  oil,  the  proportion  of  which  yielded  ijy  the  dru^  varies 
from  4  to  13  per  cent.  The  causes  of  this  ^^roat  variation  may  be  fuund 
in  the  eoiistitntion  of  the  drug  itself,  as  well  as  in  the  altorability  of  the 
oil,  antl  the  fact  that  its  prevailin^^  eonstituent^s  begin  not  to  Ik/iI 
below  264'  C.  It  18,  as  shown  in  1875  by  Oglialuro,  a  mixture  of  au  oil 
C^"hr*,  lx>iling  at  1.58°^10:i ,  wliidi  is  present  to  a  very  somll  amount, 
and  two  oils  of  the  formula  di'*,  boiling  at  2r»2 -205"'  U  One  of  t!ie 
latter  deviates  the  place  of  polarization  strongly  to  the  left,  and  yields 
the  crystidlized  compound  C'*H'*  2  HCh  melting  at  118'  C.  The  other 
hydrocarbon  is  less  Ifevogyrate  and  cannot  be  ct>nibined  with  HCL 

One  [mrt  of  oil  of  cube bs,  diluted  with  about  20  parts  of  I li sulphide 
of  carbon,  assumeB  at  first  a  greenisli,  and  afterwai'ds  a  blue  coloration, 
if  one  drop  of  a  mixture  of  concentrated  sulphuric  and  nitric  acids 
(equal  weight  of  each  acid)  is  shaken  with  the  solutioiL 

The  oil  distilled  from  old  cubebs  on  cooling  at  length  deposits  large, 
transpai'ent,  inodorous  oct*>hedra  of  camphor  of  eiibehs,  C^H*^  +  2  0H\ 
belonging  to  the  rhombic  system.  They  melt  at  05'  and  may  be 
sublimed  at  148".  Wo  have  not  succeeded  in  ohtaining  tljcm  liy  keeping 
the  oil  of  fresh  cnbeV>8  for  two  yeai-s  in  contact  with  water,  to  which  a 
little  alcohol  and  nitric  acid  wa.s  added. 

Another  constituent  of  cubebs  is  Cuhrhht^  crystals  of  which  may 
fiome times  be* seen  in  the  pericarp  even  with  a  common  lens.  It  was 
discovered  by  Soubeiran  and  Capitaine  in  1839  j  it  is  an  inodorous 
substance,  crystallizing  in  small  needles  or  scales,  melting  at  l:i5, 
having  a  bitter  taste  in  alcoholic  solution ;  it  dissolvea  freely  in  iMjilirig 
alcohol,  but  is  mostly  dejiosited  upon  cooling ;  it  requires  30  parts  of  cold 
ether  for  solution,  nnd  is  also  abundantly  solulile  in  chloroform.  We 
found  this  solution  to  be  slightly  lic^vogyre;  it  turns  red  on  addition  of 
concentrated  sulphuric  acid.  If  the  solution  of  cubebin  in  chloroform  is 
shaken  with  dry  pentoxide  of  phosphorus,  it  turns  blue  and  gradually 
becomes  red  by  the  iuflueuce  of  moisture.  Cubebin  is  nearly  insoluble  in 
cokl,  but  slightly  soluble  in  hot  water,  Bernatxik  (bSiiO)  obtained  tViim 
uiibebs  0'40  per  cent,  of  cubebin,  Schmidt  (1870)  2o  per  cent.  The 
crystals,  which  are  deposited  in  an  alcoholic  or  ethereal  extract  of 
cubebs,  consist  uf  cubelnn  in  an  impure  state.  Cubebin  is  devoid  of 
any  remarkable  therapeutic  action.  Its  composition,  according  to 
Weidel  (1877)  answei*s  to  the  formula  C'''H'"0^  by  melting  it  with 
caustic  potash,  cubebin  is  resolved  as  follows:— 


Q,ajjl.Q»    ,50=.  CO' 


,    C"H*0;* 

Acetic  Acid. 


C*H'(OH)^0OH. 

Protocatechuic  Aciil 


The  resin  extnicted  from  cnV)ebs  consists  of  an  indifferent  portion, 
neaidy  3  per  cent.,  and  of  (hthMe  Actd,  amounting  to  about  1  per  cent. 
of  the  drug.  Both  are  amorphous,  and  so,  according  to  Schmidt,  are  the 
Baits  of  cubebic  acid,  Bernatzic  however,  found  some  of  them,  as  that 
of  barium,  to  be  crystallizable,  Hehulze  (1873)  prepared  cubebic  acid 
from  the  crystallized  sodium-salt,  but  was  unable  to  get  it  other  than 
amorphous.  The  resins,  tlie  indi  tie  rent  as  well  as  the  acid,  possess  the 
thera|>cntic  properties  of  the  drug. 

Schmidt  further  pointed  out  the  presence  in  cubebs,  of  gum  (8  per 
cent),  fatty  oil,  and  malates  of  magnesium  and  calcium. 
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Commerce — Culjcbs  were  imported  into  Singa|MH'e  m  1872  to  the 
extent  of  tyU(}2  cwt,,  of  which  artiuuut  2.*54'S  cwt.  were  ent-orcd  as  from 
Netiierhinils  India.  The  dnio  was  re-shi|)ped  during  the  same  year  Ui 
the  auiounb  of  27G(j  cwt,  the  qnantity  exported  to  the  United  Kingtlom 
heing  1180  cwt,  to  the  United  States  of  America  124-4  cwt,  and  to 
British  India  104  cwt^  In  the  previous  year,  a  larger  quantity  was 
shipj>cd  to  India  than  to  Great  Britain. 

Uses — Cubebs  are  much  employed  in  tlio  treatment  of  gonorrbfpa. 
The  drug  h  usually  administered  in  powder;  less  frequently  in  the  fon« 
of  ethereal  or  alcoholic  extract,  or  essential  oil. 

Bernatzik  and  Schmidt,  whose  chemical  and  therapeutical  experi- 
ments have  thrown  much  light  on  the  subject  have  shown  that  the 
efficacy  of  cubebs  being  dependent  on  the  indifferent  resin  and  cubehit' 
acid,  jirepsirations  which  contain  the  utmost  amount  of  these  bodies  ami 
exclude  other  constituents  of  t!ie  drug,  are  to  be  preferred.  They  would 
reject  the  essential  oil,  as  they  find  its  administration  devoid  of  thera- 
peutic effects. 

The  i>reparations  which  consequently  are  to  be  recommended,  aa>  the 
l)errics  deprived  of  their  essential  oil  and  constituents  soluble  in  watcr^ 
and  then  tiried  ami  powdered ;  an  alcoholic  extract  prepared  from  thfl 
same,  or  the  purified  resins. 

Adulteration— Cubebs  are  not  mucli  subject  to  adulteiution,  thougk 
it  is  by  no  means  rare  that  the  imported  drug  contains  an  undue  pro- 
portion of  the  inert  stalks  (rachis)-  that  require  to  be  picked  out  befort? 
the  berries  are  ground.  Dealers  judge  of  cubelxs  by  the  oilinessanJ 
strong  characteristic  smell  of  the  berries  when  crushed,  Thrise  which 
have  a  large  pioportion  of  the  pale,  smooth,  ripe  berries,  which  look  ^'ry 
when  broken,  are  to  be  avoided. 

We  have  occasionally  found  in  the  commercial  drug  a  small*  smooth 
two-celled  fruit,  of  the  size,  shape,  and  colour  of  cubebs,  but  wanting  the 
fong  pedicel.  A  slight  examination  suffices  to  recognize  it  as  not  being 
cubebs.  We  have  also  met  with  some  cubebs  of  larger  size  than  the 
ordinary  sort,  much  shrivelled^  with  a  stouter  and  flattened  pedicel, one 
and  a  half  times  to  twice  as  long  as  the  berry.  The  drug  has  an  agree- 
able odour  different  from  that  of  common  cubebs,  and  a  very  bitter  Ust«. 
From  a  compaiison  with  herbarium  specijnens,  we  judge  that  it  iMJ^y 
possibly  be  derived  from  Pipir  crass i}x:s  Kortliala  (Cubeba  cmj*»il^ 
Miq.),  a  Sumatran  species. 

The  fruits  of  Piper  Loiroriff  Bl.  (Cahdxt  Lowovfj  MiqJ,  a  native<»f 
Java,  and  those  of  P.  riiKmuklv^  Wall  (Chtheba  Wallirhil  Mia)  ft^ 
extremely  cubebdike/'*  Those  of  riper  canvnum  A,  Dietr.  {C\if^^^ 
eonhtn  Miq.),  a  plant  of  wide  distribution  throughout  the  Malay  Axc^'* 
pelago  as  far  as  Borneo,  for  a  specimen  of  which  we  have  to  thaak  Mr- 
Bin  nendyk  of  Buitenzorg,  are  smaller  than  true  cubebs,  and  havestalt* 
only  half  the  diameter  of  the  btUTy* 

In  the  south  of  China  the  fruits  of  Laiu^us  Cubeba  Lour.  havel>^" 


*  Sfrnit^  Srnfemf)it4  Dim  Book  for  1S72. 
204.  3^.  — There  arc  no  statistics  for  allow- 
ing the  U.ihd  import  of  cube1>s  into  the 
United  Kingdom. 

=  Thoy  yielded  to  Sclittiidt  I  7  per  ccot. 
of  oil  and  3  por  cetit  of  rcsin. 


^'  Figured  i«  Ncc*  von  E«enlii«ck»  Pf<^ 
jnfdidiialfjf,  Duaseldorf,  L  (182»l,t*t^  — 
A  difiereiit  tigtire  is  given  bv  Mi^judf  •'^^•* 
maU.  phjiofjr,  (I839)»  Uh.  i 


ntly  mistaken 
:H  unknown  to  i 
the  genus  Teb^anthetn} 


k 


Ashantee  Pepper,  African  Cubebs,  or  West  African 
Black  Pepper, 


This  spice  is  the  fruit  of  Pi/HT  CI  as n  Oa.s.  DC.  (Caheha  Clusil  Miq.), 
a  species  of  wide  dii^tribution  in  tropical  ilfrica,  most  abundantly 
occurring  in  the  country  oY  tlie  NiaunduTn,  about  4'  to  5'  N.  hit.,  and 
28^  to  29"*  E,  long.  Its  splendid  red  fruit  bimehes  are  spoken  uf  with 
admiration  by  Schweinfuith/-  who  states  that  Fijmr  Claml  is  one  of  the 
eharacteristie  and  most  conspicuous  plants  of  those  regions.  The  dried 
fruit  is  a  round  berry  having  a  general  resumblance  to  conimou  cubehH 
"|>ut  somewhat  sumllur,  less  rugose,  attenusitetl  in  to  a  slendur  pedicel  onee 
twice  as  long  as  the  berry  and  usually  curved*  The  berries  are 
rowded  around  a  common  stalk  or  rachis;  they  arc  of  an  ashy  grey 
fcnt,  and  have  a  hot  taste  and  the  odour  of  iieppur.  According  to  8ten- 
^ouae,  they  contain  piperin  and  not  cubebin*^ 

The  fi'uit  of  Piper  Olu^^ii  was  known  as  early  as  K^Gt  to  the 
lerchanta  of  Rouen  and  Dieppe,  who  imported  it  from  the  Grain  Coast, 
now  Liberia/  under  the  name  of  pepper.  The  Portuguese  likewise 
exported  it  from  Benin  as  far  back  as  14S.j,  as  Pinucvftt  de  nfho,  i*e, 
'  ii7t'<i  j>^/>/)e'>',  and  attempted  in  vain  to  sell  it  in  Flanders,*  Clusius 
&ceived  from  Lomlon  a  specimen  of  this  drug,  of  which  he  has  left  a 
good  figure  in  his  EjxfficrL^"  He  says  that  its  importation  was  fiirbidden 
by  the  King  of  Portugal  for  iear  it  should  depreeiate  the  pe|jper  uf 
hulia.  The  spice  was  also  known  to  (lerarde  and  Parkinson;  in  our 
times  it  has  been  afresh  brouglit  t^j  notice  by  the  late  Dr.  Daniell/  In 
tropical  Western  Africa  it  is  used  as  a  condiment,  and  might  easily  be 
fcollected  in  large  quantities,  provided  it  should  prove  a  good  substitute 
WtoT  pepper,* 


HERBA  MATICO. 


Botanical  Origin — Ptitfranffuatifidiavi^  Ruiz  et  Vsiyon  (Art  nv  the 
iongaia  Miq.),  a  shrub  growing  in  tiie  moist  woods  of  Bolivia,  Penj, 
Brazil,  New  Granada  and  Venezuela,  also  cultivated  in  some  localities. 
L  slightly  dirterent,  somewhat  stouter  form  of  the  plant  with  leaves 
to  8  inches  long  (var.  «.  cordulaliun  Cas.  DC),  occurs  in  the  Brazilian 
irovinces  of  Bahia,  filinas  Geraes  and  Ceara,  as  well  as  in  Peru  and  the 
orthem  parts  of  South  America. 


*  De  Cauclitlle.  Protl.  x\\  seet  i.    11>(» ; 
iiribury  in  Pharm.  Journ.  iii.  (ISlJ'i)  20.1, 
ith  figure  ;  also  UrUnce  Fapera,  247. 
-«  Im  HtrzjcH  A/rictu,  i.  (1874)  507;   ii. 


^  Phami,  Jourti,  xiv,  (1855)  363* 
*  Margry,  I^m  tuitHfuUhnt* /rau^iuHf*^ et  ftt 
votvttion  m4irUhnedt*  XI  P  an  X  IV'^w^r/r, 
807.  2H. 


"  fJiovauni  di  Barroe,  PA^ia,  i.  (Venet, 
1561)80. 

«  Ub.  L  c.  22.  p.  184  (lOliTi). 

■  Pharm.  JottriK  xiv.  (18^*0)  198. 

^  Oue  cask  of  it  was  o acred  for  salu  in 
London  aa  *'Cubrbj,''  11  Feb.  1&5S. 

"Fig.  m  Bentley  Mid  TrUiien'a  Mrtl. 
PImU,  j*art  18  (1877). 
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History— The  styptic  properties  of  tliin  plaut  am  said  to  liave 
discovered  \iy  a  Spanish  soldier  named  Matico/  who  having  applied 
some  of  tlie  leaves  to  his  wounds,  observed  that  the  bleeding  was  thereby 
arrested  ;  hence  the  plant  eaiwe  to  be  called  Ycrha  or  Palo  del  SoUUuh 
(soldier  s  Iierb  or  tree).  The  st<jry  is  not  very  probable,  Imt  it  is  current 
ill  many  parts  of  South  America,  and  its  allusion  is  not  con  fine  J  to  the 
plant  under  notice. 

Tlie  hjxnnostatic  powei's  of  matico,  which  are  not  noticed  in  the 
works  of  \i\\VA  and  Pavon,  were  first  recognized  in  Europe  by  Jeffrep,* 
a  physiciati  of  Liverpool,  in  1830,  but  they  had  already  attraete<l 
attention  in  NMrth  America  as  early  as  1827. 

Description^ — Matico,  as  it  arrives  in  commerce,  consists  of  a  mm- 

pressed,  coherent,  brittle  ma^ss  of  leaves  an<l  stems,  of  a  light  greeu  hue 
and  pleasant  herby  odour.  More  closely  examined,  it  is  seen  to  be  nmth' 
up  of  jointed  sterns  bearing  lanceolate,  acuminate  leaves,  conlate  ai»J 
unequal  at  the  base,  and  having  very  short  stalks.  Tlie  leaves  are  rather 
thick,  with  their  whole  upper  surface  travei-sed  by  a  system  of  niiDUtc 
sunk  veins,  wliich  divide  it  into  squares  and  give  it  a  tessellated  app^- 
ance.  On  the  under  side,  these  squares  form  a  corre-sponding  series  of 
depressions  which  are  clothed  with  shaggy  hairs.  The  leaves  attain* 
lengtli  of  about  0  inches  by  1 J  inches  broad.  The  flower  and  fruit  spikea 
which  are  often  4  tu  o  inches  long,  arc  slender  and  cylindrical  with  the 
flowers  or  fruits  densely  packed.  The  leaves  of  matico  have  a  bitterish 
aromatic  taste ;  their  tissue  shows  numerous  cells,  tilled  with  essentiwl 
oil.^ 

Chemical  Composition—The  leaves  yield  on  an  avera^  tT  [^^ 
cent.*  of  essential  oil,  which  w^e  find  slightly*  dextrogyre;  a  large  pro- 
portion of  it  distills  at  180°  to  200"  Q,  the  remainder  becoming  tbickisb^ 
Both  portions  are  lighter  than  water;  but  another  specimen  of  the  oil 
of  matico  which  we  had  kept  for  some  years,  sinks  in  water.  We  h^ve 
observed  that  in  winter  tlie  oil  deposits  remarkable  crystals  of  a  cum- 
phor,  more  than  half  an  inch  in  length,  fusible  at  10*r  C  ;  they  h^A^^H 
to  the  liexagonal  system,  and  have  tlie  odour  and  taste  of  the  oil  frtioi 
wdnch  they  separate. 

Matico  further  alfords,  according  to  Marcotte  (186 1-),"  a  crystalliz&W^ 
acid,  named  Aiittnt/itc  Add,  besides  some  tannin.  The  latter  is  tiW'*^ 
evident  by  tlie  dark  brown  colour  which  the  infusion  assumes  onadditi"^*^ 
of  ferric  ehlonde.  The  leaves  likewise  contain  resin,  but  as  shown  hv 
Stell  in  1858,  neither  pij>erin.  eubebin.  nor  any  analogous  principle  uu*?" 
as  tlie  .so-called  Midlcin  formerly  supposed  to  exist  in  them. 

Commerce^Tlie  drug  is  imported  in  l>ales  and  serons  by  waj"^ 
Panama.  Among  the  exports  of  the  Peruvian  port  of  Ai*ica  ia  lSi7* 
we  noticed  195  quintales  (19,773  Iti)  of  Matico. 

Uses — Matico  leaves,  previously  softened  in  water,  or  in  a  st^*^ 


'  Matico  U  tbe  iliminutive  of  Mako,  tlie 
8i>ajiish  for  Mnfffirw. 

^  /icmarkj*  on  tfte  fju'anj  of  MaUco  a*  a 
fifffjttk  and  o^ttrhujent,  lirtl  eth,  Loud.  IMTy, 

*  MicroBCOpic  <?xatni nation  of  the  leavcB, 
Pocklingioti,  Pkann,  JtntrH.  v.  (1874) 
301. 


^Ab  Messrs.  Schimmel  k  Co.,  Uipi^ 
kindly  informed  me.— F,A.F. 

^  De\^ating   only  0*^.7   in  * 
miri.  long. 

»(Juiboui-fc  (et  PUnchan),  HiA.  i^ 
DroffUfM,  \u  (1869)  27a— We  an  "" 
aoquainted  with  ***rtanthic  *dd.*' 


powwr^Pe  sometimes  employed  to  arrest  the  bleeding  of  a  wound. 
The  iufnsion  is  taken  for  the  cure  of  iiikn-iial  Ijcemordiage. 

■  Substitutcs^^everal  planta  have  at  times  been  brought  into  the 
Hinrket  under  the  name  of  rnatk'o.  One  of  these  is  Piper  at! a n etna  L.' 
(^1  rta  tithe  adtfnat  Miq.),  of  which  a  quantity  was  imix>rbed  into  London 
from  Central  America  in  18G8,  ami  fir.st  recognized  by  Bentley  (ISG4). 
Ill  colour,  odour,  ami  shape  of  leaf  it  nearly  agrees  with  ordinary  matico  ; 
hut  diffei-s  in  that  the  leaves  are  marked  beneath  by  much  more  pro- 
mitient  ascendini^  parallel  nerves,  the  spaces  between  which  are  not 
rugose  hut  comparatively  smooth  and  nearly  glabrous.  In  chemical 
characters,  the  leaves  of  P,  adanviau  appear  to  accord  with  those  of 
P,  a yujuM i folium . 

Piper  aduncum  is  a  plant  of  wide  distribution  throughout  Tropical 
America,  Under  the  name  of  Nk^rndf  or  Piper  Ioihjuvi  it  was  men- 
tioned by  Piso  in  Ifi^iS-  on  account  of  the  stimulant  action  of  its  leaves 
and  roots, — a  property  which  causes  it  to  be  still  used  in  Brazil^  where 
however  no  particular  styptic  virtues  seem  to  be  ascribed  to  it.^  The 
fruits  are  there  employed  in  the  place  of  cubebs.  Sloane's  figure*  of 
"  Piper  longum,  arbor  folio  latissimo  "  also  shows  Piit*r  ifjlnnctrtu^ 

According  to  Trianat  Prpn-fttneeuffaliiim  IIBK.  (Arfuuthe  iMicj.),  and 
another  species  not  recognized,  yield  matico  in  New  Granada.*  Wttl- 
ihtria  gUmtevida  Presl  {Stereidiacei^)  is  called  Pftht  del  Sohlado  at 
Panama  and  its  leaves  are  used  as  a  vulnerary.'*  In  Rioljamba  and 
Quito,  Euptdoriitm  (jluthioiiiirti  Lamarck,  is  also  called  Chusalonga  or 
(atico,'^ 


ARISTOLOCHIACE^. 

RADIX    SERPENTARIiE. 

idix  Serpeniuriw  Vhyiniavw:  Virginkmi  Snake-root,  i!:^erj)entHry 
Hoot;  F.  Serpentnireile  Virginie;  O.  SchhtnffenwnrzeL 

Botanical  Origin — Aristttiochla  Serpeidtirfd  L.,  a  perennial  herb, 
Dmmonly  under  a  foot  high,  with  simple  or  slightly  branched,  flexuose 
u»ms,  producing  small,  solitary,  dull  purple  Mowers,  close  to  the  ground. 
*  grows  in  shady  woods  iu  the  Unikul  States,  fiom  Missouri  and  Indiana 
to  Florida  and  Virginia, — abundantly  in  the  AUeghanies  and  in  the 
Cumberland  Slountains,  less  frequently  in  New  York,  Michigan  and  tlie 
other  Northern  States.  The  plant  varies  exceedingly  in  the  shape  of 
its  leaves. 

History— The  botanists  of  the  16th  century,  being  fond  of  appella- 
j^oQs  alluding  to  the  animal  kingdom,  gave  the  names  of  SerjwafuHn 


'  For  ft  gowl  figure,  see  Jacquin,  Icona 
"   (1781-1793)  tab.  2ia 
^  Dc  M^ilkhut  Bra,9ilift*f(if  liK  4*  c.  57. 

•  LAUggaardf    /Jkeionano    de    Medirhm 
ttftrnfiUim  e  popular^  Rio   de  Janeiro,  iL 

*  yo}/<*if^  'o  Jtmaka  I,  (1707)  135,  and 


*ExpOBition  de  1 8(57— Cataloguii  de  M. 
Jt»»e  Triana,  p.  14. 

"  Seemajin»  Botatiff  of  fAe  Herald,  1852- 
57,  85. 

'Benthatn,  Planiae  HartweQianm^  Lon. 
1839.  im. 
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or  Colubrina,  i.e.  snake-root,  to  the  rhizome  of  Folygonumi  Bistovta,  L 
Iti  America  it  was  uot  the  appearance,  but  the  application  of  the  drug 
undei*  notice  to  which  it  owes  the  name  snake-root 

The  earliest  account  of  Vinjiniau  snake-root  is  that  of  ThoDJ&s 
Johnaon,  an  apothecary  of  London  who  published  an  edition  of  Geranien 
Herbal  in  l(>3(j.  It  is  evident  however  that  Jolinsou  confounded  a 
species  o(  Ari>^toI(fchia  from  Crete  with  what  he  calls  "  that  snake-wce<J 
that  w^as  brou^dit  from  Virginia  antl  grew  with  Mr  John  Tradcscant 
at  South  Lambeth,  anno  IQiVZ."  It  was  very  briefly  noticed  by 
Uornuti  in  his  Cfttunlensluiu  Plaidaravi  Hl&tona  (1G35),  and  id  a 
mucli  more  intelligent  manner  l>y  Parkinson  in  164(1  These  authors, 
u^  well  as  Dale  (HVJ3)  and  Geoffroy  (174'1),  extol  the  virtues  of  the 
ruut  aa  a  remedy  for  tlie  bite  of  the  rattlesnake,  or  of  a  rabid  di»g, 
Serpentary  was  introduced  into  the  London  Pliarmacop(i?ia  in  1650, 

Description — Tlie  snake -root  of  commerce  includes  the  rhizome, 
which  is  knotty,  contorted,  scarcely  1  inch  in  It-ngth  by  i  of  an  inch  iu 
thickness,  bearing  on  its  upper  side  the  short  bases  of  the  steins  of 
previous  years,  and  throwing  off  from  the  under,  numerous,  slender, 
matte<h  hrancliing  roots,  2  to  4  inches  long.  The  rhizome  is  often  Jftlll 
attached  to  portions  of  the  weak,  herbaceous  sten»,  whicli  sometimes 
bears  the  fruit, — more  rarely  flowers  and  leaves.  The  drug  has  a  JnJ' 
hrown  hue,  an  aromatic  odour  resembling  valerian  but  less  unpleasaut, 
and  a  latterish  aromatic  taste,  calling  to  mind  camphor,  valerian  and 
turpentine 

Microscopic  Structure— In  the  rhizome,  the  outer  layer  of  the 
bark  consists  of  a  single  row  of  cuboid  cells  ;  the  middle  cortical  portion 
(mesophhvtntt)  of  about  six  layers  of  larger  cells.  In  the  liber,  which 
is  built  ui>  of  numerous  layers  of  smaller  cells,  those  belonging  to  the 
medullary  rays  are  nearly  cuboid  with  distinctly  porous  walls,  those  of 
tlie  liber  bundles  being  smaller  and  arranged  in  a  somewhat  ci'esccot- 
shaped  manner.  Groups  uf  short,  reticulati-d  or  punctuated  vessels 
alternate  in  the  woody  rays  with  long,  porous,  ligneous  cells;  those  close 
to  the  pith  having  thick  walls.  The  largest  cells  of  all  are  those  ccjiii- 
posing  the  pith  ;  the  latter,  seen  in  transverse  section,  occupies  not  the 
very  centre  of  tlie  rootstock,  but  is  found  nearer  to  its  upper  side.  Tin* 
rootlets  exhibit  a  central  fibro- vascular  bundle,  surrounded  by  a  nuckw 
sheath.  In  the  mesopldoi'um  both  of  tlxe  rootstock  and  the  ixx»tlet<, 
there  occur  a  few  cells  containing  a  yellow  essential  oil.  The  otlaT 
cells  are  loaded  with  starch. 

Chemical  Composition— Essential  oil  exists  in  the  mug  lo  the 
extent  of  of  about  I  per  cent,  ;  and  resin  in  nearly  the  same  pn>portioa 
The  outer  cortical  la}'er.  as  well  as  the  zone  of  the  nucleus-sheath,  con- 
tains a  little  tannin,  and  a  watery  infusion  of  the  drug  is  colouifti 
greenish  by  perchloride  of  iron.  Neutral  acetate  of  lead  prccipitat** 
some  mucilage  as  well  as  the  bitter  principle,  which  latter  may  al^hr 
obtained  by  means  of  tannic  acid.  It  is  an  amorphous,  bitter  substan^ 
which  deserves  further  investigation.  By  an  alkaline  sulution  of  tartrtl* 
of  copper  the  presence  in  serpentary  of  sugar  is  made  evident. 

Commerce — Virginian  snake-root  is  imported  from  New  York  and 

Boston,  in  bales,  casks  or  bags. 


I 


Uses— The  drug  is  employed  iu  the  i'onn  of  an  infusion  or  tincture 
as  a  stimulating  tonic  and  diajrhoretic ;  it  is  more  often  prescribed  in 
combination  with  cinchona  bark  than  by  itself.  Its  ancient  reputation 
for  the  cure  of  snake-hites  is  now  disregardetl. 

Adulteration  and  Substitution — Virginian  snake-roofc  in  said  to 
be  sometimes  adultenited  with  the  root  of  Spigelia  marikmdictt  L., 
which  has  neither  its  smell  nor  taste  (see  p.  433) ;  or  with  that  of 
CU/pripediif/fn  jy^ff^f'seefis  L.,  which  it  scarcely  at  all  resembles.  It  is  not 
uncommon  to  find  here  and  there  in  the  serpentary  of  commerce,  a  root 
of  Pa/na.r  quinqiie folium  L.  accidentally  collected,  but  never  added  (ov 
the  purpose  of  adulteration. 

The  root  of  A^'istolochm  reticulata  Nutt,,  a  plant  of  Louisiana  and 
Arkansas,  has  been  brought  into  commerce  in  considerable  cpantity  as 
'ffwnn  or  Ii^>d  Jilver  Snak^^root.^  We  are  indebted  for  an  authentic 
specimen  from  the  Cherokee  country  to  Mr.  Merrell,  a  large  dealer  in 
herbs  at  St  Louis,  Missouri,  who  states  that  all  the  serpentary  grown 
south-west  of  the  Rocky  Mountains  is  the  produce  of  that  species.  The 
late  Prof  Parrish  of  Philadelphia  was  kind  enougli  to  supply  us  with 
specimens  of  the  same  drug,  as  well  as  with  reliable  samples  of  true 
Virginian  or  MuhUe  States  Snake-root. 

The  Texan  snake- root  is  somewhat  thicker  and  less  matted  than  that 
derived  from  A,  Serpentaria,  but  has  the  odour  and  taste  of  the  lattei- ; 
some  say  it  is  less  aromatic.  The  plant,  portions  of  which  are  often 
present,  may  be  easily  distinguished  by  its  lea%TS  being  voriaceou.% 

H  Botanical  Origin — Que^'cus  Bobur  L.,  a  tree,  native  ol  almost  the 
"^bole  of  Europe,  from  Portugal  and  the  Greek  Peninsula  as  far  north  as 
08*  N.  lat.  in  Seotlaml,  62    in  Norway,  and  56'  in  the  Ural  Mountains. 

There  are  two  remark a1  tie  forms  of  tliis  tree  which  are  regarded  hy 
iHany  botanists  as  distinct  species,  but  which  are  classed  by  De  Candc^lle- 
H^  sub-species. 

Sub-species  I.  pedu nculata— with  leaves  sessile  or  shortly  stalked, 
^nd  acorns  borne  on  a  long  peduncle,  and  acorns  either  sessile  or  grow- 
ing on  a  short  peduncle» 

Sub-species  IL  sesi^iliflora — w^ith  leaf-stalks  more  or  less  elongated, 

Buth  forms  occur  in  Britain.  The  first  is  the  common  oak  of  the 
greater  part  of  England  and  the  lowlands  of  Scotland.  The  second  is 
tVequently  scattered  in  woods  in  which  the  fii'st  variety  prevails,  but  it 
»*arely  constitutes  the  mass  of  the  oak  woods  in  the  south  of  England, 
In  North  Wales  however,  in  the  hily  parts  of  the  north  of  England, 
^jad  in  Scotland,  it  is  the  commoner  of  tlie  two  forma  (Bentham). 

*  Wiegaudifi  Amtrkan  JonrtL  0/ Phartti.         Am.  Pharvi.  A»mciaH(ni,  xxL  (1873)  44K 
]^.     (IS45)     10;    ciko    Pntrmtdnifj^    of    thf  '^  PrtMlrmnu a,  xvl  {\BG4)  sixt.  2,  fi^c.\.) 
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History — The  astringent  properties  of  all  paii^  of  the  oak'  were 
well  known  to  Discorides,  who  recomtnends  a  decoction  of  the  inner 
bark  in  colic»  dysentery  and  spitting  of  blood.  Yet  oak  bark  seems  ftt 
no  time  to  have  been  held  in  great  esteem  as  a  medicine,  probably  on 
account  of  its  eoramonness;  and  it  is  now  almost  superseded  by  other^ 
astringents.     For  tanning  leather  it  has  always  been  largely  employed  ■ 

Description — For  medicinal  use  the  bark  of  the  younger  stems  or 
branches  is  collected  in  the  early  spring.     It  varies  somewhat  in  appear- 
ance according  to  the  age  of  the  wood  from  which  it  has  been  taken:    . 
that  iisuall}^  supplied  to  English  druggists  is  in  channelled  pieces  liUL 
variable  length  and  a  tenth  of  an  inch  or  less  in  thickness,  smooth,  t>f*^ 
shining  silvery  grey,  variegated  with  brown,  dotted  over  with  little  scars. 
The  inner  surface  is  light  rusty-brown,  longitudinally  striated.    The, 
fracture  is  tough  and  fibrous.    A  transverse  section  shows  a  thin,  greenishj 
cork-layer,  within  which  is  the  brown  pai-enehjrme,  mai'ked  with  nunie-j 
rous  rows  of  translucent  colourless  spots.     The  smell  of  dry  oak  bark  ii' 
very  faint;  but  when  the  bark  is  moistened  the  odour  of  tan  becomes 
evident.     The  taste  is  astringent  and  in  old  barks  slightly  bitter. 

Microscopic  Structure— The  outer  layer  of  young  oak  hark  con- 
sists of  small  flat  cork-cclLs;  the  middle  layer  of  larger  thick- walled 
cells  slightly  extended  in  a  tangential  direction,  and  containing  hrown 
grains  and  chlorophyll.  This  tissue  passes  gi*adually  into  the  softer 
narrower  parenehyme  of  the  inner  bark,  which  h  irregularly  traversed 
by  narrow  medullary  rays.  It  exhibits  moreover  a  ring,  but  aliglitlj'  1 
interrupted,  of  thick-walled  cells  (sclerenchyme)  and  isolated  shining  I 
bundles  of  liber  fibres. 

Groups  of  crystals  of  calcium  oxalate  are  frequent  in  the  middle  imtl 
inner  bark,  but  the  chief  constituents  of  the  cells  are  brown  granules  of  : 
colouring  matter  and  tannin.  As  the  thickness  of  the  bark  increast^ 
the  liber  is  pushed  more  to  the  outside,  the  middle  cortical  layex  being 
partly  thrown  oft'  by  secondary  cork-formtition  (rhytidoraa,  see  pp.  354 
and  538).  Hence  the  younger  l>arks,  which  alone  are  mediciml  *re 
widely  different  from  the  older  in  structure  and  appearance* 

Chemical  Composition — The  most  interesting  constituent  is  * 
peculiar  kind  of  tannin.  Stenhouse  pointed  out  in  184S  that  thf 
tannic  acid  of  oak  bark  is  not  identical  with  that  of  nutgalls;  aDdsttcJi 
many  years  afterwards  was  proved  to  be  the  case. 

The  first-named  substance,  now  called  Qiierci-taTmic  Aeid,  yidd^ 
by  destructive  distillation  p3rTocatechin,  and  according  to  Job 
(1875)  very  little  pyrogallol  By  boiling  it  with  dilute  Bulphuri^i 
querci-tannic  acid  is  split  up  into  a  red  derivative  and  sugar*  A 
solution  of  gelatine  is  precipitated  by  querci-tannic  acid  as  well  as  Ij* 
gallo- tannic  acid;  yet  the  compound  formed  with  the  latter  is  ^ 
liable  to  putrefaction,  whereas  the  tannin  of  oak  bark,  which  is  aceoP* 
panied  by  a  large  amount  of  extractive  matter,  furnishes  a  stable  ctfB* 
pound,  and  is  capable  of  forming  good  leather. 

As  querci-tannic  acid  has  not  yet  been  isolated  in  a  pure  state,  tbe 
exact  estimation  of  the  strength  of  the  tanning  principle  in  oak  b»^ 
has  not  iKien  accomplished,  although  it  is  important  from  an  eoonoiwc 
as  well  a.s  from  a  scientific  point  of  view.     Tlie  method  of  Neohitter  | 

^  Probably  not  Q.  liohnr  L. 


1(1873)  depends  upon  the  amount  of  pertiianganate  of  pota88ium  decom- 
l  posable  by  the  extract  of  a  given  weight  of  oak  bark.     Neubauer  found 
m  the  bark  of  young  stems,  as  grown  for  tanning  purposes,  from  7  to 
10  per  cent,  of  querci-tannic  acid,  soluble  in  cold  water. 

Braconnot  (184Q)  extracted  from  the  seeds  of  the  oaks  under  notice 
&  crystallized  sugar,  which  was  shown  in  1851  by  Dessaignes  to  be  a 
peculiar  substance,  which  he  termed  Qn£re!te.  Prunier  proved  (1877- 
1878)  that  it  agrees  with  the  formula  O^^H^{0H)f^  +  4  OH"^,  and  is 
closely  allied  to  kinie  acid,  C^H'(OH)*COOH  (see  page  363).  Quercite 
gives  off  water  at  lOtr,  melts  at  225''  C,  and  again  losing  water  yields 
a  crystaUijced  anhj^dride.  lu  the  oak  bark  exti-emely  small  quantities 
of  querite  appear  also  to  be  present,  as  pointed  out  by  Johanson. 

A  colourless,  crystal! izable,  bitter  substance,  soluble  in  water,  but 
not  in  absolute  alcohol  or  ether,  was  extractt^d  from  oak  bark  in  1843 
by  Gerber,  and  named  Quercin.  It  requires  fmiher  examination: 
Eckert  (18G4)  could  not  detect  its  existence  in  youog  oak  bark, 

I       Uses — Occasionally  employed  as  an  astringent,  chiefly  for  external 
application. 


0  GAI.I.M   HALEPENSES, 

QaXlm  Turcicce;  Oalh,  Nutgalh,  Oak  OolU,  Aleppo  or  Turkey  Galls; 
H  F.  Koix  tU  Galle,  Galle  (PAlep;  Q.  Levantiscke  ocler  Aleppische 
■         OalUn,  OaUapfd. 

■^      Botanical  Origin — Qverciis  li^sitanica  Webb,  var.  infectoria  {Q. 

^K^€ctorla  Olivj/  a  shrul*  or  rarely  a  tree,  found  in  Greece,  Asia  Minor, 

Woypnis  and  Syria.     It  k  probable  that  other  varieties  of  this  oak,  as 

wdl  as  aUJed  species,  contribute  to  furnish  the  Aleppo  galls  of  commerce. 

History — Oak  galls  are  named  by  Theophrastus,  and  were  well 
known  to  other  ancient  writers.  Alexander  TraUianus  prescribed  them 
as  a  remedy  iu  diarrham/'' 

The  earliest  accurate  descriptions  and  figures  of  the  oak  aud  the 
insect  producing  the  galls  are  due  to  Olivier.'  Pliny*  mentions  the 
interesting  fact  that  paper  saturated  with  an  infusion  of  galls  niay  be 
used  as  a  test  for  discovering  sulphate  of  iron,  when  added  as  au 
adulteration  to  tbe  more  costly  verdigris:  this,  accordiog  to  Kopp,  is 
the  earliest  instance  of  the  scientific  application  of  a  chemical  reaction.* 
For  tanning  and  dyeing,  galls  have  teen  used  from  the  earliest  times, 
during  the  middle  ages  however  they  were  not  precisely  an  article  of 
great  importance^  being  then,  no  doubt,  for  a  large  part  replaced  by 
sumach. 

Nutgalls  have  long  been  an  object  of  commerce  between  Western 
Asia  and  China.  Barbosa  in  his  De^vnptimi  of  the  East  Lmlies^^  written 
in  1514  calls  tliem  MagivunJ  and  says  they  are  brought  from  the  Levant 


*  De  Candolle,  /Vot/romiw,  xvi.  sect,  2. 
faae.  L  17. 

^  Puftclimann*«  edition,   quote*!    in    the 

*  \*of/fti/^    finn*    r Empire   Oihomnii,   iu 

tmnu  ni  14-1.1 

*  Lib,  M.  c.  20, 


*  OtMhiehte  der  ChemU,  iu  (1844)  5L 
«  Poblishecl  by   the    Hakluyt   Society, 

Lond.  lS6t5.  191. 
^  Nearly  the  ftamc  ttaiue  ia  still  used  in 

the  Taunlt  Telngn,  MoUynUm  Mid  CttHArLso 

htnjB^in;^es. 


om 
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to  Cambay  by  way  of  Alekka,  and  that  they  are  worth  a  great  deal  m 
China  and  Java.  From  the  stateraents  of  Porter  Smith ^  we  learu  that 
they  are  still  prized  by  the  Chinese. 

Formation— Many  plants  are  punctured  by  insects  for  the  sake  of 
depositing  their  eggs,  which  operatioQ  gives  rise  to  those  excresoeiioes  ■ 
which  bear  the  general  name  ot^  gall. "^  ■ 

Oaks  arc  specially  liable  to  be  visited  for  this  purpose  by  insects  of 
the  order  Hymenojitetxi  and  the  genus  Cyni]^,  one  species  of  which,  J 
('ynlj)H  Galla:  tmcforhe  Olivier  (Dlphlepis  Galkn  ilactorUe  LAtreiUfi),  \ 
occasions  the  galls  under  notice. 

The  female  of  this  little  creature  is  furnished  with  a  delicate  borer  or 
ovipositor,  which  she  is  able  to  protrude  from  the  exti*emity  of  the 
abdomen;  by  means  of  it  she  pierces  the  tender  shoot  of  the  oak,  and  ■ 
deposits  therein  one  or  more  eggs.  This  minute  operation  occasions  nf*  I 
abnormal  affluence  to  the  spot  of  the  juices  of  the  plant,  the  result  «-'f 
which  is  the  growth  of  an  excrescence  often  of  great  magnitude,  iu  the 
centre  of  which  (but  not  as  it  appears  until  the  gall  has  l>ecome  full- 
grown)  the  larva  is  hatched  and  undergoes  its  transformations. 

\Vlien  the  larva  has  assumed  its  final  development  and  become  a 
winged  insect,  which  requires  a  period  of  five  to  six  months,  the  latter 
bores  itself  a  cylindrical  passage  from  the  centre  of  the  gaU  to  its 
surface,  and  escapes. 

In  the  best  kind  of  gall  found  in  commerce,  this  stage  has  noty^t 
arrived,  the  gall  having  been  gathered  while  the  insect  is  still  in  thf 
larval  state.  \\\  splitting  a  number  of  galls,  it  is  not  diflBciJt  totiflt^ 
specimens  in  all  stages, from  those  containing  the  scarcely  distinguishaU^ 
remains  of  the  minute  larva,  to  tliose  which  show  the  perfect  insect  ^ 
have  perished  when  in  the  very  act  of  escajjing  from  its  prison. 

Description^Aleppo  galls  ^"^  are  spherical,  and  have  a  diametef 
*if  Y*^  to  /^  of  an  inch.  They  have  a  smooth  and  rather  shining  sur&oti 
marked  in  the  upper  half  of  tlie  gall  by  small  pointed  knobs  and  ridg*. 
arranged  very  irregalarly  and  wide  apart ;  the  lower  half  is  mi>rc 
frequently  smooth.  The  aperture  by  which  the  insect  escapes  is  alwaj* 
near  the  middle.  When  not  perfonited,  the  galls  are  of  a  dark  oHv^ 
green,  an<l  comparatively  heavy ;  but  after  the  tly  has  bored  its  wayo"^ 
they  become  of  a  yellowish  brown  hue,  and  lighter  in  weight  Hence 
the  distinction  in  commerce  oi  Blue  or  Green  Gftlls,  and  White  G^dU 

Aleppo  galls  are  hard  and  brittle,  splitting  under  the  liammer;  tk) 
liave  an  acidulous,  very  astringent  taste  foliosved  by  a  slight  sweetnesN 
l>ut  have  no  marked  odour.  Their  fractured  surface  is  sometimes  cIcb^ 
gmincd,  with  a  waxy  or  resinous  lustre;  sometimes  (especially  towwJ* 
the  kernel-like  centre)  loosely  granular,  or  sometimes  again  it  exhibits • 
crystaliiue-lookirig  xmiiated  structure  or  is  full  of  clefts.  The  col<>af  ^ 
the  interior  varies  from  pale  brown  to  a  deep  gi^enish  yellow,    The 


'  .)fat.  Afed,  and  Nat  HUL  of  China^ 
1871.  100. 

^  Fi'eiich  writers,  as  Moquin-Tandon,  dis- 
tiiigui«li  the  thick-walled  galk  of  Cyni^v^ 
fro  til  the  tbiii,  capBular  galla  formed  by 
AphU^  terming  the  foniier  qallen  and  the 
hitter  coquea  (Bhollfi). 

•There  are  many  other  vanetie«  of  oak 


gall,  for  descriptions  of  some  of  TrhicH,  ■»* 

Guibourt,  //*<  df*  Ih-ogurtt,  il  ^\^\'^ 

add  for  iuformation  ou  tl  ^' 

inaeota  of  the  fainily  <->/«*';'  ^^' 

crebceiicea  thev  |  •   ^•'  ^l^' 

by  Abl  in  Wi'ti  T 
far  j/rali.  Phil  I  / 
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central  cavity,  sometimes  nearly  {  of  an  incli  in  diameter,  which  served 
as  a  dwelling  for  the  insect,  is  lined  with  a  thin  hard  shell.  If  the 
insect  has  perished  while  still  very  young,  the  central  cavity  and  the 
aperture  contain  a  mass  of  loose  starch}^  cellnlar  tissue,  or  its  pnlveruleot 
remains :  if  the  insect  has  not  heen  developed  at  all,  the  centre  of  the 
gall  is  entirely  composed  of  this  tissue. 

Microscopic  Structure— The  cellular  tisciue  of  the  gall  is  formed 
in  the  middle  layer  of  large  spherical  cells  with  rather  thick  porous 
walls,  becoming  considerably  smaller  towards  the  circumference.  The 
outermost  rows  are  built  np  of  cells  having  but  a  very  small  lumen  and 
comparatively  thick  walls,  so  that  they  form  a  sort  of  rind.  Here  and 
there  throughout  the  entire  tissue,  thei'e  occur  isolated  bundles  of  vessels 
which  pass  through  the  stalk  into  the  gaU.  Towards  the  kerneh  the 
parenchyme  gradually  passes  into  radially-extended,  wider,  thin-walled 
cells,  the  walls  of  which  are  marked  witli  spiral  striia  The  hard  shell 
of  the  chamber'  is  comjjosed  of  larger,  radially-extended,  thick-walleil 
cells,  with  beautifully  stnititied  porous  walls.  On  the  inner  side  of  this 
shell  there  are  found,  after  the  esciipe  of  the  insect,  the  remains  of  the 
starchy  tissue  already  mentioned,  w^hich  originally  tilled  the  chamber 
and  had  been  consumed  by  the  insect  as  nourishment 

The  parenehyme-celJs  outside  the  shell  contain  cldorophyll  and 
tannin;  the  latter  is  in  transparent,  colourless,  hharp-edged  ma^sses, 
insoluble  in  benzol,  but  dissolving  slowly  in  water,  quickly  in  alcohol. 
Thin  slices  soaked  in  glycerin  appear  after  some  time  covered  witli 
beautiful  crystals  of  gallic  acid.  The  thick-walled  cells  (stone-cells) 
anr3  the  neighbouring  stnated  cells,  are  rich  in  octahedra  of  calcium 
oxalate.  The  tissue  of  the  gall  situated  within  the  shell  of  thick-walled 
lis  contains  starch  in  large,  compressed,  mostly  spherical  granules  ; 
Iso  isolated  masses  of  brown  resin.  Besides  these,  there  appears  to  be 
in  this  part  of  the  tissue  an  albuminoid  compound. 

Chemical  Composition  —  The  rough  taste  of  galls  is  due  to 
their  chief  constituent,    Tamik   or   Gallo-tanuic  Acid,   C^*H*W,   or 

r*H*JnHVrn  f  ^**  ^^^  ^^1'*^  ^**  ^  numerous  family  of  substances  to 
which  vegetables  owe  their  astringent  properties.  Tannic  matter  was 
long  supposed  to  be  of  one  kind,  namely  that  found  in  the  oak  gall, 
but  the  researches  of  later  years  have  proved  the  tannin  of  diflerent 
plants  to  possess  distinctive  characters:  hencu^  the  term  t/allo'l(ftiv!c 
acid  to  distinguish  that  of  galls,  from  which  it  is  principally  derived. 
It  was  however  shown  by  Stenhouse  as  fai"  back  as  the  year  1843, 
again  in  1861,  as  well  as  by  still  more  recent  unpubli.shed  experiments, 
that  the  tannic  acid  tbuod  in  Sicilian  sumach,  the  leaves  of  Ithufi 
Cariuria  L.,  i.s  identical  with  that  of  oak  galls,  Lowe  in  1873  came  to 
the  same  conclusion.     Tlie  best  oak  galls  yield  of  this  acid,  from  GO  to 

U  per  cent 

Gallic  Acid  is  also  contained  in  galls  ready-formed  to  the  extent  of 
3  per  cent     Free  sugar,  resin,  protein-substances,  have  also  been 

and.     Neither  gum  nor  dextrin  is  present. 

Commerce — The  introduction  into  dyeing  of  new  chemical  sub- 

^  Cov^kr.  proUcirice  of  Lacaze-DutJiiers —        — Ann.  d«M  Scimces  Xat^  Bot,  xJx.  (1853) 
}ii^therchf«  pour  aervir  a  Pfdeioire  ilf«  *  fallen,         273'*^. 
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staECDS,  and  the  increased  employment  of  sumach  and  myrobalans,1iaTe 
caused  the  trade  in  nutgalls  to  decline  considerably  dining  the  la.st  few 
years.  The  province  of  Aleppo  which  nsed  to  export  annually  10,000 
tu  12,000  quintals,  exported  in  1871  only  3000  quintals/  A  at&pk 
market  for  the  galls  which  are  collected  in  the  mountains  of  Kurdistan 
is  Diarbekir,  whence  they  are  sent  t-o  Trebizond  for  shipment  Galls 
are  also  shipped  in  some  quantity  at  Bussorah,  Bagdad,  Bushire,  and 
Smyrna. 

There  were  imported  into  the  United  Kingdom  from  porta  of  Turkey 
and  Persia  during  1872,  6349  cwt  of  galls,  valued  at  £18,581. 

UseS'-Oak  galis  in  their  crude  state  are  seldom  used  in  medicine j 
unless  it  be  externally  ;  but  the  tannic  and  gallic  acids  exti-acted  :" 
them  are  often  administered. 

Other  kinds  of  Gall. 

Chinese  or  Japanese  Galls — The  only  kind  of  i:]fall6»  besides 
of  the  oak,  whieli  are  of  commercial  importance.     They  are  described 
at  page  167. 

PisUiela  Galls — The  genus  Phtacia,  which  belongs  to  the  same 
order  as  Bh/its,  is  very  liable  to  the  attacks  of  Ajihis,  which  produce 
upon  its  lea%^ea  and  branches  excrescences  of  exactly  the  same  nature 
as  Chinese  galls.  In  the  south  of  Europe,  horn-like  follicles,  ofl<iD 
several  inches  long,^  are  frequently  met  with  on  the  branches  ofPistad^ 
Temhinthus  (page  165).  These  Gtdlw  vd  Follicidi  PistaciTUt,  in 
Italian  Carobbe  di  Giudea,  were  formerly  used  in  medicine  and  in 
dyeing.^  They  were  noticed  in  1555  by  Belon,  but  already  well 
known  as  early  as  the  time  of  Theophrastiis. 

Another  much  smaller  gall  of  ditierent  shape  is  formed  (by  the  same 
insect  ?)  on  the  ribs  of  the  leaves  of  Plstacia  Tertbinthns;  P.  Leritiscui 
(page  IGl)  affords  also  a  similar  small  excrescence, 

Again,  another  growth  of  the  same  character  constitutes  thfr  small 
and  very  astringent  galls  known  in  the  Indian  bazaars  by  the  names o! 
Bazglmnj  and  Gule-jmlah,  the  latter  signifying  flower  of  pi^adiio* 
they  have  been  termed  in  Europe  Bokhara  Galls.  They  were  importtd 
by  sea  into  Bombay  in  the  year  1872-73,  to  the  extent  of  184  cwi. 
chiefly  from  Sind;*  and  are  also  carried  into  North- western  India  by 
way  of  Peshawar  and  by  the  Bolan  Pass.  Occasionally  a  pickag* 
finds  its  way  into  a  London  drug  sale. 

Tamarisk  Galls— Tlmse  are  roundish  knotty  excrescences  of  the 
size  of  a  pea  up  to  t  an  inch  in  diameter^  found  in  North-western  IndJ* 
on  the  branches  of  Tamarix  orientalis  L.,  a  large,  quick-growing  tree, 
common  on  saline  soils.  The  galls  are  used  in  India  in  the  place  rf 
oak  galls,  and  are  mentioned  as  **  non-officinal  "  in  the  Pha rTiuu^opai^ 
of  Indian  1867  We  are  not  aware  that  they  have  been  the  subject  <rf 
any  particular  chemical  research  ;  their  microscopic  structiire  has  beeo 
investigated  by  Vogl.' 

*  CoDflul  Skene — Bt/Htrtt  of  II,M,  Con*  '  Analyeis  by  MArtiua  mjiy  b©  fcmnd  •■ 

mis.  No.  1.  1872.  270.  LiebigV  Ann,  d,  Pharm.  3cxL  11837)  i1^ 

^For  a  figure,   ae©  Ph/tn}k  Jonrn,  xiL  *  From  the  returni  quoted  «l  pi^  ^* 

( 1 844 )  387.   For  the  ttm  ctnre  see  MarcUimd,  note  3. 

in  the  paper  quoted  at  page  166,  note  4,  •  ZdUchri/t  dt*  Of^sirrrfifhi^ekm  Ap9^' 

plate  iii.  ketrfrdnfji,  1877-  H, 


Lignwm  SanUdinnm  album  vel  citrinuia ;  Sandul  Wood ;  F.  Bois  de 
H  Sankd  citrin ;  G,  Weiaaea  oder  Gelbes  Smidelholz. 

"  Botanical  Origin — Santalum  cdhmn^  L.,  a  small  tree,  20  to  30 
feet  high,  with  a  trunk  18  to  35  inches  in  girth,  a  native  of  the  moun- 
tainous parts  of  the  Indian  peniosula,  but  especially  of  Mysore  and 
parts  of  Coimbatore  and  North  Canara,  in  the  Madias  Presidency;  it 

■  grows  in  dry  and  open  places,  often  in  hedge-rows,  not  in  forests. 
The  same  tree  is  also  found  in  the  islands  of  the  Eastern  Archipelago, 
notably  of  Sumba  (otherwise  called  Chandane  or  Sandal-wood  Island), 
and  Timur. 

In  later  times,  sandal  wood  has  been  extensively  collected  in  the 

Hawaiian  or  Sandwich  Islands,  where  its  existence  was  first  pointed 

out  about  the  year  1778,  from  Sankdwm  Freyclnetimiiim  Gaud,  and 

S,  pjfrtdariwvi  A.  Gray;-  in  the  Viti  or  Fiji  Islands  from  S,    Ynsi 

—  Seem.;  in  New  Caledonia  from  S.  austvo-caledonicuniy  Vieill^;  and  in 

■  Western  Australia  from  Fitmnu^  ^picatus  Br.   (Santalum  spicattim 

BpC.,  *S'.   cygno^mvi   Miq.).*      The    mother    plants    of  Japanese   and 

^piPes^  Indian  eandal  wood  are  not  known  to  us. 

In  India  the  sandal-wood  tree  is  protected  by  Government,  and  is 
the  source  of  a  profitable  commerce.  In  other  countries  it  has  been 
left  to  itself,  and  has  usually  been  extirpated,  at  least  from  all  accessible 
places,  within  a  few  years  of  its  discovery. 

History— Sandal  wood,  the  Sanskrit  name  for  which,  Ckandmm, 

has  passed  into  many  of  the  kmguages  of  India,  is  mentioned  in  the 

Nirukta  or  writings  of  Yaska,  tlie  oldest  Vedic  commentary  extant, 

wiitten  not  later  than  the  5  th  century  B.C.     The  wood  is  also  referred 

H  to  in  the  ancient  Sanskrit  epic  poems,  the  Raimiyana  and  Mahablia- 

Hrafa,  parts  of  which  may  be  of  nearly  as  early  date. 

The  author  of  the  Feriplits  of  the  Eiythrean  Sen,  written  about  the 
middle  of  the  Ist  century,  enumerates  sandal  wofxl  (S«/Aa  crayaXiVa) 
among  the  Indian  commodities  impoited  into  Omana  in  the  Persian 
Gulf.' 

The  T^avSam  mentioned  towards  the  middle  of  the  6th  century  by 

ICosmas  Indicoplenstes,^  as  brought  to  Taprobane  (Ceylon)  from  China 
and  other  emporia,  was  probably  the  wood  under  considemtion.     In 
Ceylon   its  essential   oil  was   used   as   early  as   the  9th  century  in 
embalming  the  corpses  of  the  princes. 
i 


^  Fig.   in  Bentley  and  Trimen^s  Medic. 
lJ*lant4,  part  18  (1877)* 

^Soemaan,     Flora     VUienms,    1865-73. 

eiO-215. 

*  The  natural  woods  having  been  nearly 

'exhaiiflttid,  the  tree  ia  now  under  enlture 

in    the    i aland.       Caiatoyue  dej*    prodnits 

^  d(B  colonies  fran^iges,  Brpojfition  de  1378, 

'  DL  «^2  :  they  state  there  that  the  island  of 

Noui'bc^,  on  the  north-wo?t?rn  eomt  of 


Madagascar,   alao   supplies    some    sandal 
wxkkI. 

*  Whether  M^anialum  lanceolaium  Br.,  a 
tree  found  tliroughout  N.  and  E,  Australia, 
and  Galled  ifOTtdm  toood  by  the  colonists,  is 
an  object  of  trade,  we  know  not. 

*  Vincent,  Vommtrce  and  NaviycUhn  qf 
the  Ancients,  ii,  (1807)  378. 

'  Migne,  Piifi*ohifUrUur§u4,  series  Grsca, 
torn,  m,  446. 
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Sandal  wood  is  named  by  Masudi  ^  as  one  of  the  costly  aroinatics  of 
the  Easttsrn  Archipelago.  In  India  it  was  used  in  the  most  sacred 
hiiildings,  of  which  a  memorable  example  still  exists  in  the  famous 
gates  of  Somnath,  supposed  to  be  1000  years  old.- 

In  tbe  11th  century  sandal  wood  was  found  among  the  treasures  of 
the  Egyptian  khalifs,  as  stated  in  our  article  on  camphor  at  page  511. 

Among  European  writers,  Conatantinus  Africanus,  who  tiourished 
at  Salerno  in  the  11th  century,  was  one  of  the  earliest  to  mention 
Sandalum.*  Ebn  Serabi,  called  Serapion  the  Younger,  who  lived  about 
the  same  period,  was  acquainted  wnth  wkite^  yellow,  and  red  sandal 
wood.*  All  three  kinds  of  sandal  wood  also  occur  in  a  list  of  drugs*  in 
use  at  Frankfort,  cinn  A.D.  1450;  and  in  the  Compendium  Aromala- 
riorum  of  Saladinus,  published  in  1488,  we  tind  mentioned  as  proper  to 
be  kept  by  the  Italian  apothecary, — *'  Sandal i  trium  ycnerivm,  sciliat 
albi,  rahii  ef  citriniy 

Whether  the  red  sandal  here  coupled  with  wftite  and  t/elhw  was 
the  inodorous  wood  of  Pterocarpus  SfHitaUnus,  now  called  Lupnm 
santalinum  ruhrum  or  Red  Sanders  (see  p.  199),  is  extremely  douUfal 
It  may  have  meant  real  sandal  wood,  of  which  three  shades,  desiguated 
white,  red,  and  yelloiv,  are  stiU  recognized  by  the  Indian  traders,** 

On  the  other  hand,  we  learn  from  Barhosa"  that  about  1511  whik 
and  yclloiv  sandal  wood  were  worth  at  Calicut  on  the  Malabar  Coast 
from  eight  to  ten  times  as  much  as  the  7'ed,  wdaich  would  show  that  in 
his  day  the  red  was  not  a  mere  variety  of  the  other  two,  but  something 
far  cheaper,  like  the  Rod  Sanders  Wood  of  moderti  commerce. 

In  1635  the  subsidy  levied  on  sandal  wood  imported  into  EngUn'l 
was  la  per  lb.  on  tho  tvhlte,  and  ^s.  per  lb.  on  the  yellrnvJ' 

The  first  tigure  and  satisfactory  description  of  Sankdum  album 
occur  in  the  IIe7i)arium  Amhtnnevse  of  Rumphius  (ii.  tab.  11), 

Production — ^The  dry  tracts  producing  this  valuable  wood  occupy 
patches  of  a  strip  of  country  lying  chiefly  in  Mysore  and  CoimbaWn?, 
about  250  miles  long,  north  and  north-west  of  the  Neilgherry  Hilk 
aud  having  Coorg  and  Canara  between  it  and  the  Indian  Ocean;  also  a 
piece  of  country  further  eastward  in  the  districts  of  Salem  and  North 
Arcot»  where  the  tree  grows  from  the  sea-level  up  to  an  elevatiou  of 
*i()00  feet.  In  Mysore,  where  sandal  wood  is  most  extensively  pi^* 
duced,  the  trees  aU  belong  to  Government,  and  can  only  be  felled  b,V 
the  proper  oflBcers.  This  privilege  was  conicrred  on  the  East  IflJi* 
Company  by  a  treaty  with  Hyder  AH,  made  8  August  177U,  and  tht 


'  I.  222  in  the  work  quoted  in  the 
Appendix, 

•  They  arc  1 1  feet  high  aud  9  feet  wide, 
trnd  richly  carved  out  of  sandal  wood;  they 
were  coustnicted  for  tho  t^^mple  of  Som- 
uath  in  Cozerat,  one©  esteemed  the  holieat 
temple  in  lodia.  On  its  deatniction  in  a,D. 
102i},  the  gates  were  carried  olf  to  Ghuzni 
iu  Afghanistan,  where  they  remained  until 
the  capture  of  that  city  by  the  Eugliah  in 
1842^  -w'heu  they  were  taken  back  to  India, 
They  are  now  preserved  in  the  citailel  of 
Agra.  For  a  representation  of  the  gates^ 
nee  Arck(tolo*jia,  xxx.  (1844)  pL  14. 

*  Opera,  Bayd,  I5.>lj-;il>,  Lv,.  *h  Ormlihu^, 


*  Li  her  Setttpirnus  arjfpfijniu^  in  mtdio^^ 
Hiuiplicihtin,  1473. 

»  Fliickigor.  Dk  Frtmkfurlrr  liik,  Halk 
1873.  11. 

'  Thti9  Milhum  in  his  Oriental  Oommoa 
(1813)  says— *'  .  .  ,  the  deeper  the  cofcir, 
the  higher  is  the  perfame;  and  hmc^^ 
merchants  sometimes  divide  sandal  inf 
t/ethu\  and  irhif^^,  but  these  are  all 
shades  of  the  same  colour,  and  ilo 
from  any  diifereuee  in  the  apeoet 
tree/'— (i.  291.) 

'  Ramuaio,  Navif/tttioiti  ei  V 
Venet,  1554.  fol  357  b,,  L«6ro 
Barboaa  Porioghrst, 

»  Thf  Ratfn  cf  Marchfmtltfj,  ho/oL 
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nKJDOpo!}"  hm  been  maintained  to  the  present  day.  The  Mysore 
annual  ex|>ort8  of  sandal  woud  are  about  70U  tons,  valued  at  £27,000.1 
They  are  shipped  from  Mangalore. 

A  similar  monopoly  existed  in  the  Madras  Presidency  until  a  few 
years  ago,  when  it  was  abandoned,  Eut  sandal  wood  is  atill  a  source 
of  revenue  to  the  Madras  Government,  whieh  by  the  systematic 
management  of  the  Forest  Department  has  of  late  years  been  regularly 
increasing.  The  quantity  of  sandal  wood  felled  in  the  Reserved 
Forests  during  the  year  1872-3  was  returned  as  15,S29  maunds  (5474 
tons),- 

The  sandal-wood  tree,  which  is  indigenous  to  the  regions  just  men- 
tioned, used  to  be  reproduced  by  seeds  sown  spontaneously  or  b}^  birds ; 
but  it  is  now  being  raised  in  regular  plantations,  the  seeds  being  sown 
two  or  three  in  a  hole  with  a  chili  (Capsicum}  seed,  the  latter  producing 
a  quick-growing  seedling  which  shades  the  sandal  while  young.'  It  is 
probable  that  the  nurse-plant  aflbrds  sttiilenmwe,  for  it  has  been 
sho^ii *  tha,i  Santalurti  is  parasitic,  its  roots  attaching  themselves  by 
tuber*like  processes  to  those  of  many  other  plants ;  and  it  is  also  said 
that  young  aandaJ  plants  thrive  best  when  grass  is  allowed  to  grow  up 
|b  the  seed-l>eds. 

"     The  trees  attain  their   i>rime  in  20  to  30  years,  and  have  then 

trunks  as  much  as  a  foot  in  diameter.     A  tree  having  been  felled,  the 

ii-anches  are  lopped  off,  and  the  trunk  allowed  to  lie  on  the  ground  for 

■Bveral  months,  during  wliidi  time  the  white  ants  eat  away  the  greater 

part  of  the  inodorous  sainvood.     The  trunk  is  then  roughly  trimmed, 

sawn  into  billets  2  to  2i  feet  long,  and  taken  to  the  forest  depots. 

There  the  wood  is  weighed,  subjected  to  a  second  and  more   careful 

trimming,  and  classified  according  to    cpiality.      In  some  parts  it  is 

customary  not  to  fell  but  to  dig  the  tree  up;  in  others  the  root  is  dug  up 

^fter  the  trunk  has  been  cut  down, — the  root  affording  valuable  wood, 

■rhich   with  the  chips  and  sawdust  are   preserved  for  distillation,   or 

Tor  burning  in  the  native  temples.     The  sap  wood  and  branches  are 

worthless/ 

In  1HG3  a  sort  of  sandal  w^ood  aiibrded  by  Fiwanas  ttpiindaa  (p.  oDD) 
was  one  of  the  chief  exports  of  Western  Australia,  whence  it  was 
shipped  to  China.  A  trifling  payment  for  permission  to  cut  growlDg 
^iniber  of  any  kind  w^as  the  only  barrier  placed  on  the  felling  of  the 
Hees*  The  farmers  employed  their  teams  during  tlie  dull  season  in 
wringing  to  Perth  or  Guildford  the  logs  of  sandal  whieh  had  been  felled 
and  trimmed  in  the  bush;  and  there  was  a  flourishing  traile  so  long  tis 
trees  of  a  fair  size  could  be  obt!iiued  within  100  or  even  150  miles  of 
the  towns,  where  the  commodity  was  worth  £i]  to  £6  10s.  per  ton.  But 
the  ill- regulated  and  improvident  destruction  of  the  trees  in  the  more 
easily  accessible  districts  has  so  reduced  their  numbers  that  the  trade 


.  *  B.    H.    Baden    Powell,    He-port   on  thr 
iminisbHiiion  of  the  Forest  Department  in 
p^i^peraf  provinces  untftr  the  Govenimtnt  of 
^~ ,  1872  73,  Calcutta,  1874.  vol  i,  27. 
_  oH    of   ilif   AdminUtnition  of   tht. 
MadraA  Prtmifncif  durinr/  the  tffar  187^7*% 
_Madrft«,  1874,  IS.  143. 

^  Beddome,  /Vara  Sifhatim  f&r  *Vow^^<tii 
Uiiti,  1872.  2.14). 


'  8cotfc  in  Jouni,  t^f  A  ijrictdt.  and  Horti' 
rult,  Hoc.  of  Ind'm^  Calcutta,  voL  ii.  part  1 
(1871)287. 

*  Elliot^  ExjfethiiCi'H  of  n  PtntUm*  m  thf 
JuhijUs  of  MifHOtr,  iL  (1871)  237;  al»o 
\'erbal  informatioti  coimniinittated  by  Capt, 
Campbell  Walkei%  Deputy  CoixBcnator  of 
Forests,  Madras. 
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in  that  part  of  AustraUa  soon  came  to  an  end.*  Australian  sandal 
appeai^B  however  to  he  still  an  article  of  commerce,  if  one  may  draw 
such  an  inference  from  the  fact  that  47,904?  cwt.  of  sandal  wood  were 
imported  into  Singapore  from  Australia  in  the  year  1872.  It  was  mostly 
re-shipped  to  China.* 

Description— Sandal  wood  is  not  much  known  in  English  commerce, 
and  is  by  no  means  always  to  be  found  even  in  London.  That  which 
we  have  examined,  and  which  we  believe  was  Indian,  was  in  cylindric&l 
logs,  mostly  about  ij  inches  in  diameter  (the  largest  8  inches — smalleit 
l^  inches)  and  3  to  4  feet  long,  extremely  ponderous;  the  bark  had  been 
removed.  A  transverse  section  of  sanJa!  wood  exhibits  it  of  a  pale 
brown,  marked  with  rather  darker  concentric  zones  and  (when  seen 
under  a  lens)  numerous  open  pores.  The  tissue  is  traveled  by  raedul* 
lary  rays»  also  perceptible  by  the  aid  of  a  lens.  The  wood  splits  easily, 
emitting  when  comminuted  an  agreeable  odour  which  is  remark&hly 
persistent;  it  has  a  strongish  aromatic  taste. 

The  varieties  of  sandal  wood  are  not  classified  by  the  few  persooi 
who  deal  in  the  article  in  London,  and  we  are  unable  to  point  out  ch^ 
meters  by  which  they  may  be  distinguished.  In  the  price-currents  of 
coninierciai  houses  in  China  three  sorts  of  sandal  wood  are  enumerate! 
namely »  South  8ea  Island ^  Timor,  and  Afalabttr;  the  last  fetches  three 
or  fo\ir  times  as  high  a  price  as  either  of  the  others.  Even  the  Indiw 
sandal  wood  may  vary  in  an  important  manner.  Beddome,^  conser- 
vatoi'  of  forests  in  Madras,  and  an  excellent  observer,  remarks  that  the 
finest  sandal  wood  is  that  which  has  grown  slowly  on  rocky,  dry  and  poor 
land;  and  that  the  trees  found  in  a  rich  alluvial  soil,  though  of  very  fine 
growth,  produce  no  heart-wood  and  are  consequently  valueless.  A  variety 
of  the  tree  with  more  lanceolate  leaves  (var.  /3  rtryrti folium  DC.},  native^ 
of  the  eastern  mountains  of  the  Madras  Presidency,  affords  a  sandal 
which  is  nearly  inodoroUxS. 

Microscopic  Structure — The  woody  rays  or  wedges  show  a  breadth 
varying  from  So  to  420  mkm.,  the  primaiy  lieing  frequently  divided  by 
aecondar}^  meduUaiy  rays.  These  latter  rays  consist  of  one,  often  of  two, 
rows  of  cells  of  the  usual  form.  The  woody  tissue  which  they  endosi 
is  ehieHy  made  up  of  small  ligneous  fibres  with  pointed  ends,  some  largfr 
parench^^matous  cells,  and  thick -walled  vessels.  The  resin  and  eascntiil 
oil  reside  chiefly  in  the  medullary  raySj  as  shown  by  the  darker  oolw 
of  these  latter. 

Chemical  Composition^ — The  most  important  constituent  is  thi 
essential  oil,  which  the  wood  yields  to  the  extent  of  from  2  to  5  per 
cent*  In  India,  with  imperfect  stills.  2v5  per  cent,  of  the  oil  are  obtained; 
the  roots  yield  the  largest  amount  and  the  linest  quality  of  it*  It  i** 
light  yellow,  thick  liquid,  possessing  the  chara^cteristic  odour  of  sanM 
that  which  wc  examined  had  a  sp,  gr,  of  0*963.  We  did  not  succeed  i* 
finding  a  fixed  boiling  point  of  the  oil;  it  began  to  boil  at  Sli""  C^W 


I 


I 


*  Millett,  An  Australian  Parson  a  ye^ 
Loud.,  187*2,  43.  95.  3S2. 

a  Straitif  SHfkjmui^  Blm  Book  Jor  1872, 
Singapore,  1873.  298,  347,— It  is  possible 
that  ttie  sondat  wood  iu  ^ue«tion  may  have 
been  the  produce  of  tho  Bouth  Sea  lilanda^ 
ahipptjil  from  an  Aitstralian  port. 


*  Op,  cU. 

*  Inforniation  obligingly  commoateii'" 
by  Messrs.  Schimmd  aad  Coi,  iMftt 
(1878). 

*  Dr.  Bidie,  in  Pharmacopefia  ^  i^^ 
186S*  p,  4ei. 
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the  tempemture  quickly  rose  to  255%  the  oil  acquiring  a  darker  hue. 
Oil  of  sandal  wood  varies  much  in  the  strength  and  chaiticter  of  its 
axoma,  according  to  the  sort  of  wood  from  which  it  is  produced. 

The  oil  as  largely  prepared  by  Messrs.  Schimmel  &  Co.,  in  a  column 
100  millimetres  long,  deviates  the  plane  of  polarization  IHiT  to  the  left. 
Oil  of  Venezuela  sandal  wood,  from  the  same  distillers,  examined  in  the 

fme  manner,  deviates  G^'To  tcj  the  rtght. 
From  the  wood,  treated  with  boiling  alcohol,  we  obtained  about 
per  cent,  of  a  blackish  extract,  from  which  a  tannate  was  precipitated 
by  alcoholic  solution  of  acetate  of  lead.  Decomposed  by  sulphuretted 
hydrogen,  the  tannate  yielded  a  tannic  acid  having  but  little  colour,  and 
striking  a  greenish  hue  with  a  ferric  salt.  The  extract  also  contained  a 
dark  resin. 

Commerce— The  greatest  trade  in  sandal  wood  is  in  China,  which 
country  in  the  year  18G<i  imported  at  the  fourteen  treaty  ports  then  open 
87,321  peculs,  equivalent  to  5,11*7  tons;  of  this  vast  quantity  the  city  of 
Hankow  on  the  river  Yangtsze,  received  no  less  than  61,414  peculs,  or 
more  than  seven  times  as  much  aa  any  other  j)ort.^  The  imports  into 
Hankow  have  recently  been  much  smaller,  namely ^  14,980  pecuLs  in  1871 
and  12,798  peculs  in  1872.-  On  the  other  hand,  Shanghai  lying  near 
the  mouth  of  the  same  great  river,  imported  in  1872,  50,485  peculs  of 
.vandal  wood,  the  estimated  value  of  which  was  about  £100,000.  In 
1877  the  imports  of  all  China  were  72,934  peculs. 

A  considerable  trade  in  sandal  wood  is  done  in  Bombay,  the  auantity 
imported  thither  annually  being  about  650  tons,  and  the  annual  export 
about  400  tons.'* 

Oil  of  sandal  wood  is  largely  manfactured  on  the  ghats  between 

Ijlangalore  and  Mysore,  where  fuel  for  the  stills  is  abundant.     Official 
btuj'ns^  represent  the  quantity  of  the  oil  imported  iuto  Bombay  in 
lie  year  1872-73  as  10,348  lbs.,  value  £8,874;  4,500  lbs.  were  re-exported 
p  sea. 
I     Uses — ^The  essential  oil  has  of  late  been  prescribed  as  a  substitute 
or  copaiba,  otherwise  sandal  wood  has  hardly  any  uses  in  modern 
European  medicine.     It  is  employed  as  a  perfume  and  for  the  fabri- 
cation of  small  articles  of  ornament.     Among  the  natives  of  India 
j^  is  largely  consumed  in  the  celebration  of  sepulchral  rites,  wealthy 
Hindus  snowing  their  resiject  for  a  depai'ted  relative  by  adding  sticks  of 
^^ndal  wood  to  the  funereal  pile.     The  powder  of  the  wood  made  into  a 
Bte  with  water  is  used  for  making  the  caste  mark,  and  also  for  medicinal 
Purposes,     The  consumption  of  sandal  wood  in  China  appears  to  be 
incipaily  for  the  incense  used  in  the  temples. 


Reports  on  Trade,  at  the  pmU  in  China 
M4  i<y  foreign  trade  for  1866,  pa  bibbed  by 
ler  of  the  Inspector-General  of  duBtoms^ 
iiDgh^,    1867.    120.     121.— One    pecul 

►  C^ummnvial  Reports  o/H.M,  ComnU  in 


China  for  1871  (p.  60)  and  1872  (pp.  62, 
159), 

"  From  the  official  doonmedt  quoted  at 
p.  601,  note  1. 

*  See  p.  333,  tjote  3. 
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TEREBINTHINA    VULGARIS- 

Ci'iide  or  Common  Tut*pentuie  :  F.  Terebentidne  comnimie ;  G, 
Gemeiner  Terj)€nthin . 

Botanical  Origin — The  trees  which  yield  Common  TuqjentiiK! 

raay  be  coDsidered  ia  two  groups,  namely,  Eoropean  and  American. 

1.  European — In  Finland  and  Russia  Proper,  the  Scotch  Pine, 
PinU'S  fiilvestrls  L.;  in  Austria  and  Corsica,  P,  Lariclo  Poiret;  and  io 
South-western  France,  P.  Pinaster  Solandcr  {P.  marfthna  Poiret}, 
extensively  cultivated  as  the  Phi  'luaritihie,  yield  turpentine  in  their 
respective  countries. 

2.  Amcricnti — In  the  United  States,  the  conifers  most  iiBportaBt  for 
terebinthinous  jiroducts  are  the  Swamp  Pine,  P/7m^a«-*»/r«/w  MichiOx 
(P.  jMilmtriH  Mill.),  and  the  Loblolly  Pine,  P.  Ttcda.  K 

History — The  resin  of  pines  and  fii*s  was  well  known  to  the  ancienU, 
who  obtained  it  in  much  the  same  manner  as  that  practised  at  the 
present  day.  The  turpentine  used  in  this  countiy  has  for  many  ytAi^ 
past  been  derived  from  North  America.  Up  to  the  last  century,  l»otJi 
it  and  the  substance  called  Cojnmon  Frankhictnise  were  imported  frow 
France.  The  late  civil  war  in  the  United  States  and  the  blockade  of 
the  Southern  ports,  occasioned  a  great  scarcity  of  American  tar[>eiitin«; 
and  terebinthinous  substances  from  all  other  countries  were  poured  iiit<> 
the  London  market.  The  actual  supplies,  however,  were  mainly  for- 
nished  by  France. 

Kopp'  quotes  a  passage  showing  that  the  essential  oil  of  turpentiw 
was  known  to  Marcus  Giipcus,  who  termed  it  Aquu  ardevs.  This  ahmflrt 
unknown  personage  is  the  reputed  inventor  of  Gretk  Firr,  a  dreifcd^ 
engine  of  destruction  in  medijeval  warfare. 

Secretion — The  primary  formation  of  resin-ducts  in  the  bark  « 
coniferous  trees  has  been  explaincul  by  Bippeb"*  MiUler/  and  Frank. 
The  subsequent  ditiusion  of  the  resinous  juice  through  the  heart- wood, 
sap-wood,  and  bark,  has  been  elaborately  Investigated  by  Hugo  vou 
Mohl*    From  the  various  forms  under  which  this  dilfusion  exists  in  the 


^  Oe*chkhh'  tier  Ch^itf,  iv.  (1847)  3fl2. 
3  Botanischt  Zeiiuny^  ISbH, 
*  PringBlieiui.  Jnftrb.  j'ttr   wutHrf*^ha/ti, 
lioianik.    ]S()e. 


Bcitragf  zur  Pjfnnt^fphtf^iohffi^n  MP 
1868.  1J9. 
Botanitcht  ZfUuH*j.  185R  3:3>. 
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different  species  have  arisen  the  diverse  methods  of  obtaining  the 
terebinthinous  resins. 

Thus  in  the  wood,  of  the  Silver  Fir  {Pinvs  Picea  L.)  resin-ducts  are 
altogether  wanting; — and  led  by  experience,  the  Alpine  peasant  collects 
the  turpentine  of  this  tree  by  simply  puncturing  the  little  cavities  which 
form  under  its  bark.  In  the  Scotch  Pine  (P.  sUvestris  L.),  they  are  more 
abundant  in  the  wood  than  in  the  bark,  a  fact  which  might  be  anticipated 
by  observing  how  rarely  this  tree  exudes  resin  spontaneously. 

Oil  of  turpentine,  like  volatile  oils  in  general,  undergoes  on  exposure 
to  the  air  certain  alterations  giving  rise  to  what  is  called  reainijication. 
The  formic  acid  which  is  produced  in  small  quantity  during  this  change 
characterizes  it  as  one  of  oxidation;  the  chief  products  however  are  not 
exactly  known,  and  not  one  of  them  has  been  proved  identical  with  any 
natural  resin.  The  common  assumption  that  resins  are  produced  from 
volatile  oils  by  simple  oxidation,  is  consequently  not  yet  entirely 
justified. 

Extraction — In  the  United  States  ^  turpentine  is  obtained  to  the 
largest  extent  from  Finns  atistralia,  of  which  tree  there  are  vast  forests, 
the  piny  woods  or  pine-barrens,  extending  from  Virginia  to  the  Mexican 
Qulf,  especially  through  North  and  South  Carolina,  Georgia  and  Ala- 
bama. But  it  is  in  North  Carolina  that  the  extraction  of  turpentine  is 
principally  carried  on. 

In  the  winter,  i.e,  from  November  to  March,  the  negroes  in  a 
Turpentine  Ordiard,  as  the  district  of  forest  to  be  worked  is  called,  are 
occupied  in  making  in  the  trunks  of  the  trees,  cavities  which  are 
technically  known  as  booces.  For  this  purpose  a  long  narrow  axe  is 
used,  and  some  skill  is  required  to  wield  it  properly.  The  boxes  are 
made  from  6  to  12  inches  above  the  ground,  and  are  shaped  like  a  dis- 
tended waistcoat-pocket,  the  bottom  being  about  4  inches  below  the 
lower  lip,  and  8  or  10  below  the  upper.  On  a  tree  of  medium  size,  a 
box  should  be  made  to  hold  a  quart.  The  less  the  axe  approaches  the 
centre  of  the  tree  the  better,  as  vitality  is  the  less  endangered.  An  ex- 
pert workman  will  make  a  box  in  less  than  10  minutes.  From  one  to 
four  boxes  are  made  in  each  tree,  a  few  inches  of  bark  being  left  between 
them.  The  greater  number  of  trees  from  which  turpentine  is  now 
obtained,  are  irom  12  to  18  inches  in  diameter,  and  have  three  boxes 
each. 

The  boxes  having  been  made,  the  bark  and  a  little  of  the  wood 
immediately  beneath  it,  which  are  above  the  box,  are  hack^ ;  and  from 
this  excoriation,  the  sap  begins  to  flow  about  the  middle  of  March, 
gradually  filling  the  box.  Each  tree  requires  to  be  freshly  hacked  every 
8  or  10  days,  a  very  slight  wound  above  the  last  being  all  that  is  needed. 
The  hacking  is  carried  on  year  after  year,  until  it  reaches  12  to  15  feet 
or  more,  ladders  being  used.  The  turpentine,  which  is  called  dip,  is 
removed  from  the  boxes  by  a  spoon  or  ladle  of  peculiar  form,  and 
collected  into  barrels,  which  are  made  on  the  spot  and  are  of  very  rude 
construction.  The  first  year  s  flow  of  a  new  tree,  having  but  a  small 
snrface  to  traverse  before  it  reaches  the  box,  is  of  special  goodness  and 
is  termed  Virgin  dip. 

1  The  account  here  given  is  taken  from        Slavt  States,  New  Vork«  1836,  p.  .338,  etc. 
P.  L.  Olmated's  Journey  in  thf  Seaboanl 
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The  tuipentine  which  concretes  upon  the  trunk  is  c>ccasion^yscra[ 
off  and  harrelled  by  itself*  and  m  known  in  the  market  as  scrape,  or  b; 
English  druggists  as  Common  Frtinkincense  or  G^nn  thus. 

Although  a  large  amount  of  turpentine  ia  shipped  to  the  northeni 
ports  for  distillation,  a  stiU  larger  ia  distilled  in  the  neighbourhood 
the  turpentine  orchards.  Copper  stills  are  used,  capable  of  con 
5  to  20  barrels  of  turpentine.  The  turpentine  is  distilled  without  water, 
the  volatile  oil  as  it  flows  from  the  woi-ra  being  received  in  the  barrel  in i 
which  it  ia  afterwards  sent  to  market  When  all  the  oil  that  can  be 
profitably  drawn  off  has  been  obtained,  a  spigot  is  removed  from  an 
opening  in  the  bottom  of  the  still,  and  the  residual  Botiin,  appearing 
as  a  viscid  t!u id-like  molasses,  is  allowed  to  flow  out  Only  the  fiiafc 
qualities  of  rosin,  as  that  obtained  from  Vhyin  dipf  are  generallj 
considered  worth  saving,  the  less  pure  sorts  being  simply  allowed  to  run 
to  waste.  When  it  is  intended  to  save  the  rosin,  the  latter  is  drawn  off 
into  a  vat  of  water,  which  separattvs  the  chips  and  other  rubbish,  and 
the  rosin  is  then  placed  in  barrels  for  the  market  A  North  Carolina 
turpentine  orchard  will  remain  productive  under  ordinary  treatment 
for  fifty  years. 

The  collection  of  turpentine  in  the  depai'tmenta  of  the  Landes  ind 
Qironde  in  the  south-west  of  France,  is  performed  in  a  more  rational 
manner  than  in  America,  inasmuch  as  the  plan  of  making  deep  cavitieii 
in  the  tree  for  the  parjKJse  of  receiving  the  resin,  is  avoided  by  thtf 
simple  expedient  of  placing  a  suitable  vessel  beneMh  the  lowest  incision/ 
The  turpentine  which  concretes  upon  the  stem  is  termed  in  France 
Oidiput  or  Barras. 

Description — Common  turpentine  is  chiefly  of  two  varieties^ 
namely,  Aviencan  and  Bord^ait^ ;  the  first  alone  is  commonly  foalid 
in  the  EngUsh   market 

Amerkau  Tnrpentbie — A  viscid  honey-like  fluid,  of  yenowifih 
colour,  somewhat  opaque,  but  becoming  transparent  by  exposure  toth« 
air  J  it  has  an  agreeable  odour  and  warm  bitterish  taste.  When  long 
kept  in  a  bottle,  it  is  seen  to  separate  into  two  layera,  the  upper  cle*r 
and  faintly  fluorescent,  the  lower  somewhat  turbid  or  granular.  When 
the  latter  portion  is  examined  under  the  microscope,  it  is  found  t<»  con- 
sist mainly  of  minute  crystals  of  peculiar  cur\^ed  or  bluntly  elliptic 
form.  These  crystals  are  abietic  acid  ;  when  the  turpentine  is  warmed, 
the  crystals  are  speedily  dissolved. 

Bordeaux  Tnrpenfme — in  all  essential  particulars  agrees  vnth 
American  Turpentine ;  it  appears  to  sepaiute  rather  more  readily  tiiM 
the  latter  into  two  layers,^ — a  transparent  and  an  opaque  or  crp- 
talline. 

Chenxical  Composition — The  turpentines  arc  mixtures  of  wrio  i 
and  essential  oil.    The  latter,  which  amounts  to  from  15  to  30  fier  cent 
consists  for  the  greater  part  of  various  hydrocarbons,  correspandioi 
to  the  formula  C^^H'",     Many  of  the  crude  turpentine  oils,  and  somerf 
them  even  after  rectification,  are  energetically  acted  on  by  meUlBf 


1  For  further  particulars,  ace  ( Juibourt, 
HUL  dea  drag.  li.  (IsaO)  259,  also  Curie, 
ProdtUU  ritineux  du  Fin  mariiimf.     Varh 


XSl'L  24  pages,   1  plate; 

fofrHtf^e  imo,  p.  ass. 
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:>diuin.  This  re-action  proves  the  presence  of  a  certain  quantity  of 
jrgenated  oiL%  not  one  of  which  has  thus  far  been  isolated. 

The  toipentine  oils,  althoutrh  agreeing  in  composition,  exhibit  a 
series  of  physical  differences  according  to  their  origin.  One  and  the 
same  tree,  indeed,  yields  from  its  several  organs  oils  of  different  proper- 
ties. The  boiling  point  varies  between  152°  and  172' C.  The  sp,  gr. 
at  mean  temperatures  ranges  from  0"85tJ  to  0870.  Greater  differences 
are  exhibited  in  the  optical  properties,  some  varieties  of  the  oil  turning 
the  plane  of  polarization  to  the  right,  others  to  the  left.  This  rotatory 
power  differs  in  many  c^ses  from  that  of  the  turpentine  from  which 
the  oil  was  derived.*  The  odour  of  oil  of  turpentine  varies  with  the 
species  from  which  it  has  been  obtained. 

When  crude  turpentine  is  distilled  with  water,  nearly  the  whole  of 
the  oil  passes  over,while  the  resin  remains.  This  rosin  is  called  Colo2:)hony 
or  Romn,  When  it  still  contains  a  little  water,  it  is  distinguished  in 
English  trade  as  Yellow  Eimin  ;  when  fully  deprived  of  watt^r,  it 
becomes  what  is  called  Tmn^patTnt  Rosin.  That  of  ileeper  colour 
acquired  by  a  still  longer  application  of  heat,  bcai-s  the  name  of  Black 

"^  Colophony  softens  at  80*  C,  and  melts  completely  at  Wif  into  a  clear 
liquid.  At  about  150''  it  forms  a  somewhat  darker  liquid,  but  without 
undergoing  a  loss  iu  weight ;  at  higher  temperatures,  it  giaJually  de- 
composes. Pure  colophony  has  a  sp.  gr.  of  107,  and  is  homogeneous, 
transparent,  amorphous,  and  very  brittle.  At  temperatures  between  1  o"* 
and  20^  C,  it  requires  for  solution  8  parts  of  dilute  alcohol  (0-883).  On 
addition  of  a  causfcic  alkali,  it  dissolves  in  spirit  much  more  freely.  It 
is  plentifully  soluble  in  acetone  or  benzol. 

The  composition  of  colophony  agrees  with  the  formula  C*^H'"0^. 
By  shaking  coarsely  powdered  colophony  with  warm  dilute  alcohol,  it  is 
converted  into  a  crystalline  body,  Ahletk  Acid,  C^W^Cf, — a  result  due 
simply  to  hydration.  Under  such  treatment,  colophony  ^delds  80  to  00 
per  cent,  of  abietic  acid,^  and  therefore  consists  chieffy  of  the  anhydride 
of  that  acid.  This  is  probably  the  case  with  the  resins  of  other  conifers* 
The  living  tree  contains  only  the  anhydride,  for  the  fresh  resinous  juice 
is  clear  and  amorphous  after  the  expulsion  of  the  oil ;  and  when  exposed 
to  the  air  it  loses  oil,  tiikes  up  water  and  solidities  as  the  ciystallioe  acid, 
— a  change  which  may  easily  be  traced  by  the  aid  of  the  microscope, 
in  drops  taken  direct  from  the  trunk.  Amorphous  colophony  retains  its 
transparency  even  in  a  moist  atmosphere,  and  appears  to  be  capable  of 
passing  into  the  state  of  abietic  acid,  only  when  the  assumption  of  the 
aeedful  molecule  of  water  is  aided,  in  nature  by  the  presence  of  the 
essential  oil,  or  artificially  by  that  of  alcohol 

Colophony  when  boiled  with  alkaline  solutions  forms  greasy  salts 
of  abietic  acid,  the  so-callen  resm'SOiq^s,  which  are  used  as  atlditions 
to  other  soaps. 
^  Siewert's  Sllvk  Acid  is  regarded  by  Maly  {1864)  as  a  product  of  the 
■ecom  position  of  abietic  acid ;  and  the  Pimaric,  Pinic  and  *S*//r/t;  Acids 
€>{  foiTuer  investigators,  as  impure  abietic  acid,  Piraaric  acid  however, 
which  is  the  chief  constituent  of  Gtdipot^   appeal's  to  be  decidedly 


^Wii 


'  For  ^Ltme  p&rticularfl,  B*^e  tny  notice  in 
ie  Jahrcsbtrkhi  of  Wiggers  and  Huaenmnu 
for  \m%  p.  36.— F.  A.  R 


^Fluckiger  in  ?oc  ciU  18f>7.  36.— Moet 
chemists  afisimi  to  tlu8  acid  the  forniula 
CsoH^W,  antTcsall  it  nilvk  nrhl 
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diflereiit,  so  tar  as  we  can  judge  from  the  experiments  of  Duvernoyj 
(18G5)  and  of  one  of  ourselves  (F.) 

Abietic  acid,  as  well  as  the  unaltered  coniferous  resins,  deviate  the 
ray  of  polarized  light,  whereas  American  colophony,  dissolved  in 
acetone,  is  devoid  of  opticiil  power. 

Commerce — The  supplies  of  turpentine  are  chiefly  derived  from  the  j 
United  States,  but  the  trade  has  undergone  a  great  change,  as  shown  by] 
the  following  figures,  which  represent  the  quantities  imported  in  the 
several  years: — 


1S69 

G0,46S  owt. 


1870 
51,257  vwt. 


1871 
2,231  cwt. 


187S 
1,000  cwt 


This  greatly  diminished  importation  of  the  crude  article  is  partially  ex- 
plained by  a  larger  import^ition  of  Oil  of  Turpentine  and  Rosin  ;  but  the 
increase  is  by  no  means  sufficient  to  account  for  the  vast  diminution 
indicated  by  the  above  figures.  The  r|imutities  of  these  latter  articks 
imported  into  the  United  Kingdom  during  the  year  187-  were  &* 
follows  :--Oil  of  Turjmnthie,  220,202  cwt.,  value  £470,085,  six-sevenths 
being  furnished  by  the  United  States  of  America  and  the  remainder 
ehieiy  by  France.  Rosin,  910,494  cwt.,  value  £492,240;  of  thi> 
quantity,  the  United  States  supplied  nine-tenths,  and  France  the 
larger  part  of  the  remainder,^ 

Uses — Turpentine,  Common  Frankincense  and  Colophony  arc 
ingredients  of  certjiin  plastei's  and  ointments.  Oil  of  turpentine  » 
occasionally  administered  internally  as  a  vermifuge  or  diuretic,  untl 
applied  externally  as  a  stimulant  But  these  substances  are  immea- 
aumbly  less  important  in  medicine  tlian  in  the  arts. 

Thus  Americanum  vel  vulgare. 

This  substance,  known  among  druggists  as  Common  Fravkinc 
or  Oum  Thu^s^  is  the  resin  which,  as  explained  at  p.  605,  concretes  apoT 
the  stems  of  the  pines  in  the  American  turpentine  orchanls.  and  i^ 
there  called  Sarq^e.     It  corresponds  to  the  Galijfot  or  Bari^s  of  thr 
FrencJi,  which  in  old  times  supplied  its  place. 

It  is  a  semi-opacjue,  softish  resin,  of  a  pale  yellow  colour,  snieUing 
of  turpentine  ;  it  is  generally  mixed  with  |iine  leaves,  bits  of  wood  H.n«l 
other  im]nirities,  so  that  it  requires  straining  l>efore  it  is  used,  By 
keeping,  it  becomes  dry  and  brittle,  of  deeper  colour  and  milder  ^nloor. 
Under  the  microscope,  it  exliibits  a  ciystalline  structure  due  to  Abietk 
Acid,  of  whidi!   it   ehieHy  consists.     It  is  imported  from  m 

barrels,  but  in  insignificant  quantities  and  only  for  the  di-  n^ 

Sometimes,  however,  it  is  distilled  as  common  turpentine. 

Diy  pine  resin,  of  Avhich  Common  Frankincense  is  the  type,  eTolf tf 
when  heated  an  agreeable  smell ;  hence  in  ancient  time^  it  was  com- 
monly used  in  English  churches  in  place  of  the  more  costly  olib&num. 
At  present  it  is  scarcely  employed  except  in  a  few  plasters. 


'  Annml  Statrvtntt  qf  thr  Trtuff  o/lhe  U.K.  far  1872.  |)p.  53.  5a  60.  210, 
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TEREBINTHINA  VENETA. 

Terehinthina  Laricina;  Venice  Tu7*pentine,  Larch  Turpenthie ;  F. 
TMbenthine  de  Venise  ou  ds  Briangmi,  T^r^benthme  du  mdhe ; 
O.  Venetmniacher  Terpenthin,  Ldrcken'TerpentMn, 

Botanical  Origin — Pimvs  Lainx  L.  (Larix  europcea  DC),  a  tall 
forest  tree  of  the  mountains  of  Southern  Central  Europe,  from  Dauphiny 
through  the  Alps  to  Styria  and  the  Carpathians,  ascending  to  an  eleva- 
tion of  3000  to  5500  feet  above  the  sea-level.  It  is  largely  grown  in 
plantations  in  England  and  also,  since  1738,  in  Scotland. 

History — The  tuqientine  of  the  larch  was  known  to  Dioscorides  as 
imported  from  the  Alpine  regions  of  Gaul.*  Pliny  also  was  acquainted 
with  it,  for  he  correctly  remarks  that  it  does  not  harden.  Galen  in  the 
2nd  century  also  mentions  it,  admitting  that  it  may  well  be  substituted 
for  Chian  turpentine  (see  p.  165),  the  true,  legitimate  Terehinthina. 
Yet  even  in  the  beginning  of  the  17th  century  many  pharmacologists 
complained  of  such  a  substitution.  Mattioli  ^  gave  an  account  of  the 
method  of  collecting  it  about  Trent  in  the  Tirol,  by  boring  the  trees  to 
the  centre,  which  is  true  to  the  present  day.  It  used  formerly  to  be 
exported  from  Venice,  then  the  great  emporium  for  drugs  of  all  kinds  ; 
the  turpentine  may  even  at  times  have  been  collected  in  the  territories 
of  the  Venetian  republic.  We  find  it  expressly  called  Terehinthina 
Veneta  by  Guintherus  of  Andemach.* 

The  name  Uuxh  seems  to  belong  to  the  turpentine  rather  than  to  the 
tree.  Dioscorides  says  the  resin  is  called  by  the  natives  XdpiKa,  and 
a  similar  name  is  mentioned  by  Galen.  In  Pasi's  Tariffa  de  pesi  e 
misure,  1521  (see  Appendix),  we  find  "  Termentina  &ive  Lurga'' — and 
larga  is  still  an  Italian  name  for  larch  turpentine.  The  peasants  of  the 
Southern  Tirol  call  it  Lerget,  and  in  Switzerland  the  common  name  in 
Gterman  is  Loii^ch. 

Extraction — Larch  turpentine  is  collected  in  the  Tirol,  chiefly  about 
Mais,  Meran,  Botzen  and  Trent.  A  very  small  amount  is  ootained 
occasionally  in  the  Valais  in  Switzerland,  and  in  localities  in  Piedmont 
and  France  where  the  larch  is  found.  The  resin  is  obtained  from  the 
heart-wood,  by  making  in  the  spring  a  narrow  cavity  reaching  to  the 
centre  of  the  stem  at  about  a  foot  from  the  ground.  This  is  then 
stopped  up  until  the  autumn  of  the  same  or  of  the  following  year,  when 
it  is  opened  and  the  resin  taken  out  with  an  iron  spoon.  If  only  one 
hole  is  thus  made,  the  tree  yields  about  half  a  pound  yearly  without 
appreciable  detriment.  But  if  on  the  other  hand  a  number  of  wide 
holes  are  made,  and  especially  if  they  are  left  open,  as  was  formerly  the 
practice  in  the  Piedmontese  and  French  Alps,  a  larger  product  amount- 
ing to  as  much  as  8  lb.  is  obtained  annually,  but  the  tree  ceases  to  yield 
after  some  years,  and  its  wood  is  much  impaired  in  value. 

Mohl,  who  witnessed  the  collection  of  this  turpentine  in  the  Southern 

Lib.  i,  cap.  92.  ^  De.  medlcina  veteri  et  nora  etc.,  Basileao, 

*  Comment,  in  lihr,LDioKoridw,YenetnB,        1571.  183. 
IXo.  loa 
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Tirol,'  observed  that  when  a  growing  larch  stem  was  sawn  through,  the 
resiix  flowed  most  abundantly  from  the  heart-wood,  and  in  smaller 
(|uantifcj,  though  somewhat  more  quickly^  from  the  sap-wood,  and  that 
the  bark  contained  but  few  resin-ducts.  The  practice  of  closing  the 
cavities  is  adopted,  not  only  for  the  sake  of  preserving  the  wood 
and  for  the  greater  convenience  of  removing  the  turpentine,  hot 
hUo  because  it  tends  to  maintain  the  transparency  and  pmity  of  tbe 
latter. 

Description — Venice  turpentine  ia  a  thick*  honey-like  fluid,  slightly 
turbid,  yet  not  granular  and  crystalline  ;  it  has  a  pale-yellowish  colour 
and  exhibits  a  slight  fluorescence.  Its  odour  resembles  that  of  common 
turjientine,  but  is  less  powerful ;  its  taste  is  bitter  and  aromatic.  Wbea  ■ 
exposed  to  the  air.  ifc  thickens  but  slowly  to  a  clear  varnish,  and  h/irdens  ■ 
but  very  slowly  when  mixed  with  magnesia.  Larch  tuipentine,  though 
common  on  the  Continent,  is  seldom  imported  into  England,'  and  the 
article  sold  for  it  is  aknost  always  spurious. 

Chemical   Composition — Larch  turpentine  dissolves  in  spirit  of 
wine,  forming  a  clear  liquid  which  reddens  litmus  \  hot  water  agi 
with  it  also  acquires  a  faint  acid  reaction,  due  to  formic  and  pK)bahl;_ 
also  to  succinic  acid.     Glacial  acetic  acid»  amylic  alcohol,  ancl  acetoDe 
mix  with  it  perfectly.     By  distiOation  it  yields  on  an  average  15  per 
cent,  of  essential  oil  of  the  composition,  C^**H^*,  which  boils  at  1^7*  C 
and  when  saturated  with  dry  nydrochloric  acid  gas,  easily  produces' 
crystals  of  the  compound  C^^^H^^  -h  HCl     The  residual  resin  ia  solubk 
in  two  parts  of  warm  alcohol  of  75  jrer  cent.,  and  more  oopiou^y  ic 
concentrated  alcohol. 

Two  parts  of  the  turpentine  diluted  with  one  of  l>enzol  or  ao-UDe 
deviate  the  ray  of  polarized  light  0%>°  to  the  right.  The  essential  oil 
deviates  6'4'^  to  the  left;  the  resin  perfectly  freed  from  volatile  oil  aaJ 
dissolved  in  half  iis  weight  of  acetone,  deviates  12-6"  to  the  rifjht  in* 
column  50  mm,  long. 

We  have  not  succeeded  in  preparing  a  crystallized  acid  froui  Oic 
resin  of  Venice  turpentine,  altliough  its  composition  according  to  Miflj 
(1864)  is  the  same  as  that  of  American  colophony,  which  is  easily  tian^- 
fornied  into  crystallized  abietic  acid. 

Uses — Venice  turpentine  appears  to  possess  no  medicinal  proptrkie^ 
that  are  not  equally  founil  in  other  substances  of  the  same  class,  and  i^ 
a  medicine  it  has  fallen  into  disuse.  But  in  name  at  least  it  l^  in  ht- 
<|uent  requisition  for  horse  and  cattle  medicin&s. 

Adulteration — Alston  (1740^00)  said  of  Venice  turpentine*  ihal  » 
is  seldom  found  in  the  shops, — a  remark  equally  true  at  the  prei*ent  J*J^ 
for  but  few  druggists  trouble  themselves  to  procure  it  genuine^  Tfc 
Venice  turpentine  usually  sold  is  an  artificial  mixture  of  common  iwio 
and  oil  of  turpentine,  which  may  be  easily  distingui3he<l  from  tbe  pr>- 
duet  of  the  larch  by  the  facility  with  which  it  dries  when  .*ipreiid  odi 
piece  of  paper.*  ami  liy  its  stronger  turpentine  smelL 


KBotnnM^  Zdluntf,  xvii.  (1859)  329, 
ahatnu^ted  in  the  Jahrtuihericht  of  Wicjzein, 
1851*.  IS. 

'  On  one  occasion  I  observeil  Venice  Tuj'- 
l>eiitiiic  in  a  public  drug  «alc  in  tendon,  21 


biLtrelfl  imported  from  Trieste  beu^oflii^ 
14  Jidy,  1864,— D,  H. 

^  Lectures  on  <M  Mai^Ha  MMm,  \m^ 
ii,  (1770)  3»a 

*  Tlius  if  a  thin  layer  of  truv  Vwikr  u? 


CORTEX   LARICIS. 

Larch  Bark, 
Botanical  Origin — Pin  us  fAirix  L — see  p.  (iOI>. 

History- — The  l»ark  of  tlie  larch  has  long  been  known  to  possess 
astringent  properties;  hence  it  haii  heen  iiwed  in  taiining.  Gerarde.^  wlio 
wrote  near  the  close  of  the  IGth  century,  likened  it  to  that  of  the  pine, 
which  he  described  to  be  of  a  binding  natnre:  but  there  is  my  eviilence 
that  it  was  an  officinal  drug. 

About  the  year  1858  larch  bark  was  recommended  by  Dr.  Frizell  of 
Dublin,  and  afterwards  by  other  pli3^'7^icians,  a«  a  stimulating  astringent 
and  expectorant.  In  consequence  of  the  favourable  effects  which  have 
resulted  from  its  use  it  has  been  inchided  in  tlie  Additions  to  tfie  Phar- 
mampima  o/1867. 

Description^ — The  bark  that  we  have  seen  is  in  flattish  pieces  or 
large  quills,  externally  reddi«h-brown.  In  those  taken  from  older  wood 
there  is  a  large  amount  of  an  exfoliating  corky  coat,  displaying  as  it  ii* 
removed  bright  rasy  tints,  while  the  liber  is  of  a  ditlbrent  texture,  slightly 
fibrous  and  whitish.  The  inner  .surface  is  smooth  and  of  a  pinkish -brown, 
or  pale  yello%v.  The  bark  breaks  with  a  short  fracture,  exlialing  an 
agreeable  balsamic  terebinth inous  odour;  it  has  a  wclbmarked  a.stringent 
taste.     For  medicinal  use  the  inner  bark  is  to  be  preferred 

Microscopic  Structure — A  transverse  section  exhibits  re^in-ducts, 
ut  far  le.ss  nimierous  than  in   the  bark  of   many  allied  trees.     The 
tiiedullary  rays  are  not  very  distinct.     Throughout  tlie  luiddle  layer  of 
the  bark  large  isolated  thick-walled  celLs  of  very  irregular  shape  are 
Lscatteretl. 

H[      Chemical  Composition — Larch  bark  has  been  examined  by  Sten- 

^uouse,^  who  finds  it  to  contain  a  coixsideralde  amount  of  a  peculiar 

Viaimin,  yielding  olive-green  precipitates  with  salts  of  iron.     The  same 

chemist  also  cliscovered'  in   larch  bark  an   interesting  cry  stall  izable 

Pmihstance  called  Larixin  or  Lan;civic  ^fuf,  which  has  the  compasition 
jQ»<rmaQ9  j^  ^^^y,  ^^  obtained  by  digesting  the  bark  in  water  in  80°  C. 
and  evaporating  the  infusion  to  a  sjTupy  consist^^nce.  From  this,  by 
still  further  cautious  heating  in  a  retort,  the  larixin  may  be  distilled^ 
during  which  operation  some  of  it  eiystallizes  on  the  inner  surface 
of  the  receiver,  the  remainder  being  dissolved  in  the  lIjs tilled  liiiuor. 
From  the  latter  it  may  be  obtained  in  crystals  by  evaporation.  The 
Hubatance  forms  colourless  crystais,  sometimes  as  much  as  an  inch  long; 
it  volatilizes  even  at  9^""  C,  and  melts  at  153^  It  requires  about  HH 
parts  of  water  for  solution  at  15'  C,  but  more  freely  dissolves  in  boiling 
water  or  in  alcohol  From  ether»  in  which  it  is  but  sparingly  soluble, 
it  separates  in  brilliant  crystals.     The  solutions  have  a  bitterish  astrin- 


I 


Eentin^  and  another  of  common  turpentine 
e  spread  on  two  sheets  of  paper  it  will  be 
foQod  after  the  lapse  of  some  weeks  that 
the  former  cannot  be  touch<;tl  witliout  jwl- 
hering  to  the  fingers^  wliilo  the  InttiT  will 
hftTe  beoome  »  dry«  hnrd  ramiah. 


*  H^rhnll,   enlarged  ht/  Johnmnf   Lond* 

leae.  1366. 

-  Ffoctedings  of  ihe  Royal  Sodetjf,  xL 
(IS62)  404. 

3  PhiL  Trans.,  vol.  152  (1802)  53. —We 
write  the  name  Larixh  instead  of  Lmrixln^^ 
with  the  enncurteiice  of  Dr.  Stenbousf, 
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«,rent  taste  and  a  slightly  acid  reactioo,  and  assume  a  purple  hue  on 
addition  of  feiTic  cliI<Dride,  Wlien  a  solution  of  baryta  is  added  to  a 
concentrated  solution  of  larixin,  the  latter  being  in  excess,  a  bulk)' 
gelatinous  precipitate  falls;  it  is  rea<lily  8olul>!e  in  boiling  water  and  is 
(leposited  again  on  cooling'.  Stenhouse  failed  to  obtain  it  either  from 
the  bark  of  Finns  Abies  L.^  or  from  that  of  P.  silve^stris  L. 

Uses — Larch  bark,  chiefly  in  the  form  of  tincture,  haw  been  pre- 
scribed to  check  profuse  expect<iration  in  cases  of  chronic  bronchitis;  it  J 
has  also  been  found  useful  in  arresting  internal  liasiuorrhage. 


TEREBINTHINA   CANADENSIS. 

Balsamnvi  Canadense:  Ca7uida  Balsam,  Canadian  Turp&rUhie;  F. 
Tt^re'heiifhhie  ou  Baame  de  Oanifda;  G,  Canada-Baisum. 

Botanical  Origin — Pinus  hahumea  L.  {Abies  halsamnea  Marshall), 
the  Balsam  Fir  or  Balm  of  Gilead  Fir,  a  handsome  tree,  20  to  40  feet 
high,  with  a  truidv  C  to  12  inches  in  tliaineter,  sometimes  attaining  stiil 
larger  dimensions,  growing  in  profusion  in  the  Northern  and  Westeni 
United  State.*^  of  America,  Nova  Scotia  and  Canada,  but  not  ohserwl 
beyond  GS"*  N.  lat  It  resembles  the  Silver  Fir  of  Europe  {Pinm 
Picea  L.),  Ijut  has  the  bracts  short-pointed  and  the  cones  more  acut6  at 
each  end. 

Canada  balsam  is  also  furnished  by  Pinus  Fraseri  Pui-sh,  the  Small- 
fruited  or  Double  Balsam  Fir,  a  tree  found  on  the  mountains  of  Penn- 
sylvania, Virginia,  and  south Avard  on  the  highest  of  the  Alleghaiiiea* 

Piiiits  canadeiisiH  L.  (A  bit's  canadensis  Michx.),  the  Hemlock 
Spruce  or  P^russe,  a  large  tree  abundant  in  the  same  countries  «s 
P.  bahamea,  and  extending  throughout  British  America  to  Alasks,  ii 
said  to  yield  a  similar  turpentine,  which  however  has  not  yet  been 
sufficiently  examined.  The  Hemlock  Spruce  Ls  of  considerable  import* 
anee  on  account  of  the  resin  collected  from  its  trunk,  and  the  essential 
oil  distilled  from  its  foliage,  the  latter  operation  being  perfonned  on  a 
large  scale  in  Madison  County,  New  York.  The  inner  bark  of  the  tree 
is  a  valuable  material  for  tanning. 

History — The  Freuch,  in  whose  possession  Canada  remained  until 

the  year  1703,  were  probably  acquainted  with  Canada  bab^n  long  1>^ 
fore  this  period.  Yet  no  mention  of  it  is  found  in  Pomet*s  work,  but 
in  1759  it  was  at  Strassburg  a  current  article  of  the  phannacy.-  As  to 
Eogland,  Lewis,  in  his  History  of  the  Materia  Medica  published  in  ilfil 
says  that  *' an  elegant  balsam,'*  obtained  from  the  Canada  Fir»  is80^l^ 
times  brought  into  Europe  under  the  name  of  Bidsavnim  Canudeiut 
Canada  balsam  was  first  introduced  into  the  London  PharmacojKeia  io 
1788.  From  the  books  of  a  London  druggist,  J.  Gurney  Bevan,  wefiiwl 
that  its  wholesaJe  price  in  177G  was  4^.,  in  1788,  oa.  per  tb. 

Description^ — Canada  balsam  is  a  transparent  resin  of  honey-like 


^ 


*  Aaa    Gray,    Botantf    of  tlie    Northern 
UniUd  States,  New  York,  1806.  422. 


«FlUckiger,   Pharm,  Jourm,   vi,  (ISI^V 
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consisteDce,  and  of  a  light  atraw-colour  with  a  greoDish  tint*  By  keeping, 
it  slowly  becomes  thicker  and  of  a  somewhat  darker  hue,  but  always 
retains  its  transparency.  When  carefully  examined  in  direct  sunlight, 
it  exhibits  a  slight  greenish  fluorescence  in  the  same  degree  as  other 
turpentines  or  as  copaiba;  this  optical  power  appears  to  increase  if  the 
balsam  is  exposed  to  a  heat  of  about  2U0°  C. 

Canada  balsam  has  a  pleiisant  aromatic  odour  and  bitterish,  feebly 
acrid,  not  disagreeable  taste.  On  account  of  its  flavour  it  is  sometimes 
called  Balm  of  Gilead,  but  eiToiieously,  as  this  latter  is  derived  from  a 
tree  of  the  genus  Balsaviothndron  growing  in  Arabia.  We  found  a 
good  commercial  balsam  to  have  a  sp.  gr.  of  0*098  at  ll'o"  C,  \vater  at 
the  same  temperature  being  roOO.  Four  parts,  mixed  with  one  of 
benzol  and  examined  in  ii  column  of  50  mm.  in  lenifth,  deviated  a  ray 
of  polarized  light  2"  to  the  right.  The  balsam  is  perfectly  soluble  in  any 
proportion  in  chloraform,  benzol,  ether,  or  warm  amy  lie  alcohol ;  and 
^he  solution  in  each  case  reddens  litmus.  With  sulphate  of  carbon  it 
Hiixes  readily,  but  the  mixture  is  somewhat  turbid.  Glacial  acetic  acid, 
acetone  or  absolute  alcohol  di.ssolve  the  balsam  partially,  leaving,  after 
ebullition  and  eooUog,  a  conaidei"ahle  amount  of  amorphous  residue. 
Colophony  and  Venice  turpentine  are  completely  dissolved  by  the 
liqaids  in  question,  as  well  as  by  spirit  of  wine  containing  70  to  75  per 
cenL  of  alcohol 

Chemical  Composition — Like  all  analogous  exudations  of  the 
Coni/erw,  Canada  turpentine  is  a  mixture  of  resins  with  an  essential  oil. 
If  the  latter  is  allowed  to  evaporate,  the  former  are  left  as  a  transparent, 
somewhat  tough  and  elastic  ma.ss.  The  proportion  of  the  components 
is  witliin  certain  limits,  variable  in  different  samples.  The  specimen 
beforementioned  lost  after  an  exposure  in  a  steam-bath  during  several 
days,  no  less  than  20  per  cent  of  volatile  oil,  or  even  24  per  cent,  if  tlie 
experiment  w^as  made  on  a  very  small  scale,  as  with  20  grammes  or  less 
in  a  thin  layer. 

By  distillation  with  water,  it  is  not  easy  to  obttiin  more  than  17  to 

K8  per  cent,  of  essential  oil  The  resin  in  this  case  is  a  tough,  elastic, 
on-transparent  mass,  retaining  obstinately  a  large  proportion  of  water, 
which  can  only  be  removed  by  keeping  it  for  some  time  at  a  tempera- 
ture of  ioo'-i70'  a 

The  oil  as  obtained  by  distillation  with  water  is  colourless,  and  has 
the  cKlour  of  common  oil  of  turpentine  rather  than  the  agreeable  smell 
of  the  balsam;  it  consists  of  an  oil,  C"'H'^  mixed  with  an  insignificiint 
proportion  of  an  oxygenated  oil,  the  [iresenee  <jf  which  may  be  proved 
ty  the  slight  evolution  of  hydrogen  on  addition  of  metallic  sodium,  after 
the  oil  has  been  freed  from  %vater  by  contact  with  fused  chloride  of  cal- 
cium. After  this  treatment,  a  small  proportion  begins  to  distil  at  about 
IGO**,  but  by  far  the  larger  part  Iwiils  at  107  C,  a  small  portion  only 
distilling  at  last  at  170''  and  above.  The  oil  obtained  at  1G7^  examined 
under  the  conditions  already  mentioned,  has  a  sp.  gr.  of  0*803,  and  the 
power  of  rotating  a  ray  of  polarized  light  5*6''  to  the  left  The  portion 
distilling  at  160°  does  not  difler  in  this  respect;  but  that  passing  over 
at  170**,  deviates  the  ray  72"*  to  the  left.  The  oil  readily  dissolves  a 
irge  pro}X)rtion  of  glacial  acetic  acid ;  an  equal  weight  of  each  mixes 
Brfectly  at  about  5 J''  C,  but  some  acetic  acid  sepanitcs  on  cooling. 
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The  essential  oil  of  Cauada  balsam,  satiu*ated  with  dry  hydrochlorie 
acid,  does  not  yield  a  solid  crystalliziible  compound  ;  but  this  is  easily ^ 
obtained  on  addition  of  faming  nitric  acid  and  gently  heating,  wheiii 
the  inside  of  the  retort  becomes  covered  by  sublimed  crystals 
C'^H^HHCl. 

Thus  this  oil  in  its  general  characters  beai's  a  close  resemblance 
the  essential  oik  of  the  cones  of  Finns  Pieea  L.,  and  of  the  leaves  of 
P.  Piutiifh  Hiinkc,  and  to  raont  of  the  French  varieties  of  oil  of  turpen- 
tine, rather  than  to  the  American  turpentine  oils,  which  rotate  to  the 
right,  and  combine  immediately  with  HCl  to  form  a  solid  crystalline 
compound. 

On  the  other  hand,  the  resin  of  Canada  Ijalsam  is  dextrogyre 

Earts  of  it,  entirely  tleprived  of  easential  oil  and  dissolved  in  one 
enzol,  deviating  the  ray  H^  to  the  right     The  optical  powei's  of  the. 
two  coniponenti^  (oil  and  re>sin)  are  therefore  antagonistic. 

The  resin  of  Canada  balsam  consists  liowever  of  two  ditierent  boii« 
7H  7  per  cent,  of  it  being  soluble  in  boiling  absolute  alcohoh  and  2HI 
(in  our  specimen)  remaining  a.s  an  amorphous  mass,  readily  soluble 
ether.  Neither  the  alcoholic  nor  the  ethereal  solution  yields  a  cry! 
residue  if  allowed  to  evaporate.  They  redden  litmus,  but  we  did 
succeed  in  obtaining  any  crystallized  resinous  acid,  crystals  of  wl 
are  formed  if  common  turpentine  or  colopliony  is  digested  with  ililnti* 
alcohol.  Cilacial  acetic  acid  acts  upon  the  resins  like  absolute  alcohoi 
Caustic  alkalis  do  not  dissolve  either  the  balsam  or  the  re^in;  the  fonoer 
however  is  considerably  tldckened  by  incorporation  with  J  of  its  weight 
of  recently  calcined  magnesia.  If  the  mixture,  moistened  with  tlilui'* 
alcohol,  is  kept  at  9tT  C.  for  some  days  and  frequently  stirred,  a  iu&^^ 
nt  hard  consistence,  finally  translucent,  residts.  Caustic  ammonia  heat/^i 
with  the  balsam  in  a  closed  bottle,  forms  a  thick  ndlky  jelly,  which  ifces 
not  aft-er wards  separate. 

Hence,  according  to  our  investigations,  100  paits  of  Canada  ttirpei^ 
tine  consist  of 

Ksseutial  oO,  C^'^H^^  with  a  veiy  small  pro|jortiun  of 

an  oxygenated  oil    . . .         ...  2 1 

Rosin  soluble  in  Imling  alcohol . , ,  GO 

Resin  soluble  only  in  ether    ...         * . .         ...         , . ,  16 

The  result  of  Wirzen's  examination  of  Canada  balsam*  are  not  is  j 
complete  accordance  with  those  here  stated.     He  found  IG  per  c^ntj' 
oil  and  throe  different  amorphous  resins,  one  of  which  had  thecoft*] 
position  of  abietic  acid. 

Production  and  Comnierce — Canada  balsam  is  obtained  eiti 
I>uncturing  the  vehicles  which  form  under  the  suberous  envelop 
trunk  and  branches,  and  collecting  their  Huid  contents  in  a  1 
Ity  making  incisions.     It  is  obtained  princii>ally  in  Lower 
is  shipped  from  Montreal  and  Quebec,  in  kegs  or  large  barrels. 
neighbourhood  of  Quelle,  about  2000  gallons  (20,000  ib.)  used  i 
collected  annually ;  but  in  1808,  owing  t-o  distress  among  the! 
the  quantity  obtained  was  unusually  large,  and  it  was  estimatttl  4 
nearly  7000  gallons   would   be  expoited  to  England  and  the  Ui* 

*  De  baUnmU  rt  pnffffrtim  tit  Bnlmmo        teil  in  the   Ja/tfr^thrrieht   of 
Ctinadtnatf  Heleingforeiii,  tS-it*,    -iilistnic-         ]H4M  liS. 
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States.^  During  a  recent  scarcity  (1872-73)  a  sort  of  balsaui  from 
Oregon  has  been  substituted  in  the  American  market  for  true  Canada 
balsam.^ 

Uses — The  medicinal  properties  of  Canada  balsam  resemble  those  of 
copaiba  and  other  t^rebinthmous  oleo-rcsios,  yet  it  is  now  rarely  em- 
ployed as  a  remedy.  The  balsam  is  much  valued  fur  mounting  objects 
tor  the  microscope,  as  it  remains  constiiiitly  transparent  and  uncrystal- 
line.     It  18  also  used  for  makine:  varnish. 


TEREBINTHINA     ARGENTORATENSIS- 

Stviissburg  Tttrj^enthie ;  F.  TMbenihine  d' Alsace   oa  (k  Stmsboiirgt 
Tereberithine  dv  sajrh  ;  G.  Strassburger  Terpeiithin, 

Botanical  Origin— Pn^t^  Ficm  L.  {Abies  ^jedivata  DC),  the 
Silver  Fir,^  a  large  handsome  tree,  growing  iu  the  mountainous  parts 
of  Middle  and  Southern  Europe  from  the  Pyi*cnees  to  the  Caucasus, 
and  extending  under  a  slightly  diflerenfc  form  (var.  ft.  cephfdovica) 
into  continental  Greece  and  the  islands  of  Eubcea  and  Cephalonia. 

History — Belon    in    his    treutise  De  Arhorihus   conifer  Is   (1553) 

described  this  turpentine,  which  is  also  briefly  yet  accurately  noticed 

iby  Samuel  Dale/  a  learned  apothecary  of  London  and  the  friend  of 

[Sloane  and  Ray,     It  had  a  place  in  the  London  Pharmacopceia  until 

1788,  when  it  was  omitted  from  the  materia  medica. 

Extraction — The  ofeo-resin  of  P.  Picea,  like  that  of  P,  bahiimea, 

contaitiod  in  little  swellings  of  the  bark''  of  young  stems,  and  is 

Pexiracied  by  the  tedious  process  of  puncturing  them  and  receiving  in  a 

suitable  vessel  the  one  or  two  drops  which  exude  from  each.     It  is  still 

I  collected  near  Mutzig  and  Barr,  in  the  Vosges  (1878),  though  only  to  a 

Iverj*  small  extent 

Description— An  authentic  sample  collected  for  one  of  us  by  the 
[Surveyor  of  Forests  in  the  Bernese  Jura,  Switzerland,  resembles  very 
[closely  Canada  balsam,  but  is  devoid  of  any  distinct  fluorescence.  It 
[has  a  light  yellow  colour,  a  veiy  fmgrant  odour,''  more  agi^eeable  than 
I  that  of  Canada  balsam,  and  is  devoid  of  the  acrid  bitterish  taste  of  the 
i  latter. 

We  found  our  specimen  to  have  sp,  gr.  of  distilled  water.  It 
[deviates  a  ray  of  polarized  light  3**  to  the  left,  if  examined  either  pui*e 
t)r  diluted  with  a  fouiih  of  its  weight  of  benzol,  in  the  manner  described 
it  p.  610,  Our  drug  is  soluble  in  the  same  liquids  as  the  Canadian,  yet 
miscible  with  glacial  acetic  acid,  absolute  alcohol  and  acetone,  without 
leaving  any  considerable  flocculent  residue.  It  is  even  soluble  in  spirit 
>f  wine,  the  solution  being  but  very  little  turbid.  The  solutions  have 
acid  reaction. 


*  From  infonnatjon  obligingly  cummuni- 
ated  by  Mr.  N.  Mercer  of  Montreal  and 
fr.  H.  Sogdcn  Evana  of  London. — See 
y  Froi',  Am,  Plutnn.  Aa^o^-t  1877,  page 

7,  »b«tract€d  in  PL  Joiir,  viii.  (1878)  8ia 

^  Pi'vcffiitnffM  of  thf  Avtrtkan  Phai'ma- 
tttticiil  AiiJ<orifUion,  Philadulphim  I873i  Itf* 

n\»n  I874»  433. 


*  Sapin  in  Freuch  ;   Weit^ufmi^  or  Bdef* 
tanne  in  Gcrmiiu, 

*  Pharmacolofjia,  Land,  1603.  395, 
*See  Mord,  Ph.  Jour,  viii.  (1877)  2J. 

*  Hence  it  is  aonK'timea  called  in  French 
T^ihenthine  nn  citrotK 
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Chemical  Composition— ^ After  the  complete  desiccation  of  a  small | 
r|iiantity,  there  remained  724  per  cent  of  a  brittle,  transparent  resin,] 
soluble  iu  glacial  acetic  acid,  but  not  entirely  in  absolute  alcohol  or  ial 
acetone.  By  subDiittin^  half  a  pound  of  the  turpentine  to  distillatioa  1 
with  water,  we  obtained  24  per  cent  of  essential  oihtlie  remaining  resin] 
being  when  cold  perfectly  friable.  The  fresh  oil,  purified  by  sodium,] 
deviates  the  ray  of  polarized  light  to  the  left  whereas  the  remaining  1 
resin,  disscdvcd  in  half  its  weight  of  benzol,  shows  a  weak  dextrogyrej 
rotation.  The  oil  boils  at  1G3'  C.  After  having  kept  it  for  two  ye 
and  a  half  in  a  well-stopped  bottle,  we  find  that  it  has  become] 
considerably  thicker  and  now  deviates  to  the  right.  If  saturated  with 
dry  hydrochloric  acid,  the  oil  does  not  yield  a  solid  compound 

This  oil  has  nearly  the  same  agi'eeable  odour  as  the  crude  oleo-re«iii,1 
yet  the  essential  oil  of  the  coius  of  the  same  tree  is  still  more  fragrant. 
The  latter  is  one  of  the  most  powerfully  deviating  oils,  the  rotation 
being  51"  to  the  left,  and  it  is  consequently  extremely  different  from  | 
the  oil  obtained  from  the  turpentine  of  the  stem,  though  its  compositiaii , 
is  represented  by  the  same  formula,  0^**!!'^ 

A  peculiar  sugar  caDed   Abieiiie,  nearly  related  to  mannite  but' 
having  the  composition  C^^H^'^O^  ha.s  been  detected  by  Rochleder'  m 
the  leaves  of  the  Silver  Fir. 

Uses — Strassburg  tur|ientine  possesses  the  properties  of  common 
turpentine,  with  the  advantage  of  a  very  agreeable  odour.  It  wa^ 
formerly  held  in  great  esteemi  but  has  now  become  nearly  foi^otten. 


PIX  BURGUNDICA. 

Pix  abielina;  Burgitndy  Piteh  ;  F.  Poix  de  Bourgogne  on  dea  Va 
Poix  jaiiTie ;  G.  Fichievharz,  Tannenharz, 

Botanical  Origin^P inas  Abim  L.  (Abies  e^cceha  DC),  the  Norway 
Spruce  Fir,"  a  noble  tree  attaining  an  elevation  of  100-lUU  feet,  widely 
distributed  thronghoiit  NorthL*rn  and  the  niountainous  parts  of  CVntml 
Europe,  but  not  indigenous  to  Great  Britain,  though  extensively  plaiil4?cf. 
In  Russian  Lapland  it  reaches  at  08'"  N,  lat.  almost  the  extreme  limit, 
of  tree-vegetation,  while  southward  it  extends  to  the  Spanish  PjTtfflfic^ 
In  the  Alps  it  ascends  to  6,00U  feet  above  the  level  of  the  sea. 

History — In  accordance  with  the  definition  of  the  London  Vhu-i 
copoeias  and  the  cust^jm  of  English  druggists  the  name  Bufyundy  PiixkX 
is  re^strieted  to  the  product  of  the  above-named  species.  The  plmrraaeo-' 
logists  of  France  use  an  equivalent  term  with  the  same  limitations;  but  i 
in  other  parts  of  the  Continent  Pix  Burgundicu  has  a  wider  meantngi  j 
and  is  allowed  to  include  the  turpentines  of  other  Coniftrw.  We  bfint| 
employ  it  hi  the  Engli,sh  sense. 

Parkijison,  an  apothecary  of  London  antl  herbalist  to  King  Chariesi 
I,,  speaks  of  "  Burgony  Pitch"  as  a  thing  well  known  in  his  time.*  ^  ' 
in  his  Pkarma<:ologia  (1003)  mentions  Pix  Burgundica  as  being  iifr^ 
ported  into  England  from  Germany,  and  it  is  also  noticed  by  Sunoo 

=  Pc»)te  or  Kpk^  of  the  Frenoh ;  Mit 


*  Wiggers  and  Husomann,  Jahresberichl, 


or  Hothtanne.  o?  the  Geni>&ru». 
*  Theater  <^  Planh,  1640*  1542 
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(1693),  who  says  "  it  is  brought  to  us  out  of  Burgundy,  Germany  and 
other  places  near  Strasburgh.  '* 

Pomct,  writing  in  Paris  about  the  same  period,  discards  the  prefix 
BtirgwixdydA  a  fiction,  remarking  that  the  best  Poix  graase  comes  from 
Holland  and  Strassburg.- 

Whether  this  resin  ever  was  collected  in  Burgundy  we  are  imable  to 
determine.  It  may  probably  have  acquired  the  name  through  having 
been  brought  into  commerce  from  Switzerland  and  Alsace  oy  way  of 
Franche  Comt^,  otherwise  called  Comt^  de  Bourgogne  or  Haute 
Bourgogne.' 

Burgundy  pitch  is  enumerated  among  the  materia  medica  of  the 
London  Pharmacopoeia  of  1677,  and  in  every  subsequent  edition.  In 
that  of  1809  it  was  defined  under  the  name  of  Pix  ai*ida,  as  the  pre- 
pared resin  of  Pimcs  Abies, 

Production — Burgundy  pitch  is  produced  in  Finland,  in  the  Black 
Forest  in  the  Grand  Duchy  of  Baden,  Austria  and  Switzerland.  On 
the  estate  of  Baron  Linder  at  Svarta  near  Helsingf ors,  it  is  obtained  by 
melting  the  crude  resin  in  contact  with  the  vapour  of  water,  and 
straining.  The  quantity  annually  produced  there  was  stated  in  1867 
to  be  35,000  kilogr.  (689  cwt.);*  that  afforded  by  an  establishment  at 
Ilm  in  the  same  country  amounted  to  80,000  kilogr.  (1,575  cwt.).' 

In  the  neighbourhood  of  Oppenau  and  on  the  Kniebis  mountain  in 
the  Grand  Duchy  of  Baden  the  stems  of  the  firs  are  wounded  at  equal 
distances  by  making  perpendicular  channels,  1^  inches  wide  and  the 
same  in  depth.  The  resin  which  exudes  from  these  channels  is  scraped 
oflF  with  an  iron  instrument  made  for  the  purpose,  and  purified  by  bemg 
melted  in  hot  water  and  strained.  This  is  performed  in  three  or 
four  small  establishments  at  Oppenau  and  the  neighbouring  village  of 
Locherberg.  In  this  state  the  resin,  which  is  opaque  and  contains  much 
moisture,  is  called  Wasserhai^z.  By  further  training  and  evaporating 
a  portion  of  the  water  its  quality  is  improved. 

The  manufacture  in  that  part  of  Germany  is  on  the  decline,  partly  in 
consequence  of  the  timber  being  injured  by  the  wounding  of  tne  trees, 
so  that  the  collecting  of  resin  is  not  permitted  in  the  large  forests 
belonging  to  the  governments  of  Baden  and  Wurtemberg.  We  have 
had  the  opportunity  of  observing**  that  in  the  establishments  in  question 
French  turpentine  or  galipot,  imported  from  Bordeaux,  as  well  as 
American  rosin  or  colophony,  are  used  in  quantities  certainly  exceeding 
that  of  the  resin  grown  on  the  spot. 

In  the  middle  of  the  last  century  some  Burgundy  pitch  was  pro- 
duce<l,  according  to  Duhamel,^  in  the  present  canton  of  Neuch^tel,  but 
no  such  branch  of  industry  is  now  pursued  there,  at  least  on  a  large 
scale.  On  the  other  hand,  in  the  districts  of  Moutier  and  Del^mont  m 
the  Bernese  Jura  this  resin  is  still  collected,  though  it  is  not  known  as 
Burgundy  Pitchy  but  is  termed  simply  Poix  blanche  (White  Pitch). 

>  Ctmpleat  English  Phyaician,  1693.  1031.  *  Phann,  Journ.  ix.  (1876)  164;  ako  in 

»  Hint,  de$  Drogues,  raris,  1694.  part  i.  Hanbury'a  Science  Papers,  pp.  46  to  53. 

287.  '  OeMterrficAischer A  ussteUungs-  Berkht,  x. 

*  Ch*bnea8  in  his  Stirpium  Sciagraphia  (Wien,  1868)  471. 

(1666)  remarkB  that  he  had  seen  the  Pfsse  *  I  spent  several  days  in  the  localities  in 

[P.  Ahies  L.]  in  great  plenty  "m  Bur<ntH-  1873.— F.  A.  F. 

dki»  moHiibus,"  yet  makes  no  particular  ^  TraiU  dfx  Arbrt«,  etc.  i.  (1775)  12. 

allnsion  to  its  yielding  resin. 
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The  surveyor  of  the  forests  of  this  disti'iet.  which  is  one  of  the 
in  Plnits  Abies,  hius  informed  one  of  us  that  from  700  to  850  quintals] 
are  collected  and  exported  to  Basle,  Zlirich,  Aarau  and  Vaud*    The 
pitch  is  worth  in  loco  {1868)  100  to  110  francs  (£4  to  £4  Ss,)  the  bo9it 
of  G  quintals.     The  quantities  collected  in  other  parts  of  Swiiserknd 
are  even  le.ss  confiiderahle. 

Description — Pure  Burgundy  pitch,  of  which  we  have  nmnenras 

authentic  specimens,  is  a  rather  opaque,  yellowish -brown  siihstancej 
hard  and  l>rittle  when  cold,  yet  gradually  taking  the  form  of  the  ves 
in  which  it  is  kept.  It  is  strongly  adhesive,  hreaks  with  a  dear  con- 
choidal  fraetiu'c,  and  has  a  very  agreeable,  aromatic  odour,  e^^ciallyl 
when  heated.  It  does  not  exhibit  a  cr}^stalline  structure,  although,  aal 
we  have  frequently  observed,  the  resin  on  the  stem  of  the  tree  is  di^ j 
tinctl}^  crystalline. 

Burgundy  pitch  is  readily  soluble  in  glacial  acetic  acid,  acet^^De,] 
absolute  alcohol,  and  even  in  alcohol  of  7o  per  cent  (sp.  gr,  0'8(j0»,  yetj 
its  solubility  in  these  liquids  is  considerably  altered  by  the  presence  of  j 
water  or  easential  oil ;  and  still  more  by  tlie  f onuation  of  abietic  acid  in 
the  resin  itself.     The  same  influences  also  attect  the  melting  point 

The  crude  resin  of  Pinus  Ablr>i,^  deprived  of  essential  oil  and  dis- 
solved in  one  part  of  absohite  alcohol,  was  found  to  deviate  a  ray  of 
polarised  light  *V  to  the  left,  in  a  column  of  ^0  mm,;  the  assentialoil 
deviated  8iV  to  the  same  direction.  The  oil  contains  a  small  amount  <^ 
an  oxygenated  oil.  After  treatment  with  sodium  the  oil  which  remaia* 
does  not  form  a  solid  compound  if  saturated  w^ith  hydrochloric  acid. 

Chemical    Composition — The  investigatioixs  of  Maly  mentiom'*!  I 
at  p.  (J07  afford  a  satisfactory  elucidation  of  the  chemical  properties  "f 
the  pinic  resinous  exudations.     They  all,  according  to  that  cheml«<w^ 
mixtures  of  the  same  amorphous  resin,  C*^H*'0*,  w^ith  essential  oik  of 
the  composition  C^^H^^     These  terebinthinous  juices  are  collected  nni  \ 
sold  either  in  their  natural  state  as  ttirmut I ve,  or  deprived  more  or  k*  I 
completely  of  their  volatile  oil,  in  which  condition  they  are  reprcseBted 
liy  Bitrtjunihj  Pltck,  and  finally  by  nwf?i  or  cohrphorit/. 

The  turpentines  flowing  down  the  stems  of  the  trees  gradually  h^ 
their  transparency  if  allowed  to  dry  slowly  in  the  air,  Ijecoming  at  the 
same  time  harder  and  somewhat  gi'anular.  This  alteration  is  due  to 
the  incorporation  of  water,  which  at  last  is  not  only  mixed  wit 
cimiponents  of  the  resinous  juice,  but  to  some  extent  combines  eh 
cally  with  the  resin  .so  as  to  transform  it  into  a  crystalline  bixly  hann? 
the  character  of  an  acid.  The  fact  is  easily  observed  if  clear  dmp^  ^ 
the  turpentine  of  Phnis  silvestrw,  P.  Abies  or  P.  Picea  are  coUectdl  i» 
vials  and  kept  perfect!}'  dry*  Thus  treated  these  turpentines  remaiR 
transparent,  but  the  addition  of  water  causes  after  a  short  time  tli<* 
formation  of  microscopic  ciystals  of  abietic  acid,  rendering  them  m^n?  j 
or  le^ss  opaque. 

If  turpentines  are  collected  before  they  lose  their  essential  oil  bf  j 
evaporation  and  oxidation,  and  before  they  have  become  crj^stalli^' 
they  can  be  retained  perfectly  transparent  by  distilling  otf  tlie  vcUtik 
oil  without  water     Tlie  distillation  being  most  commonly  carried  *a» 
u-itii  vjffter,  the  remaining  resin  is  opaque. 

*  Collected  by  iiiyaplf.  —  F.  A,  h\ 


PIX  LIQUIDA 

Maly  is  of  opinion  that  the  same  aiDor[>lious  reaiii  occulta  in  all  the 
?it7iifet*m,Am\  that  it  yields  by  hydration  the  same  acid,  namely  Abieiic, 
{•which  has  been  described  hy  former  chemists  as  Plvic,  SUvic,  and 
^iviainc  acids,  all  of  which  indeed  are  admitted  to  have  the  same  com- 
f position.     We  must  however  remember  that  several  sorts  of  turpentine, 
as  Canada  Balsam,  appear  incapable,  according  to  our  experiments,  of 
yielding  any  cryHtalline  resinoid  compound  whatever;  and  that  their 
ainorphou8  resin  being  but  partially  soluble  is  certainly  not  a  homo- 
geneous substance. 

The  crystals  as  formed  naturally  in  the  common  turpentines  do  not 
J  exhibit  precisely  the  same  forms  as  those  obtained  artificially  when  the 
[resins  are  agitated  with  warm  diluted  alcohol,  as  in  the  preparation  of 
I  abietic  acid.  As  to  Fhnitrlc  Acid,  we  have  prepared  it  in  quantity 
j  from  f/i't/ijX)f,  the  re^in  o{  Finite  Pi  natter  ^  hut  have  always  found  its 
I  crystalline  character  entirely  different  fi'om  that  of  abietic  acid.^ 

We  are  inclined,  therefore,  to  think  that  the  composition  of  the 
resins  oiCvuifene  is  not  so  uniform  as  Maly  suggests.     The  remarkable 
I^Lvariety  of  their  essential  oils  is  a  fact  which  seems  in  favour  of  our 
^Kview. 

^P       Uses — Burgundy  pitch  is  prescribed  as  an  ingredient  of  plaatei*s, 

l^and  thus  employed  is  useful  as  a  mild  stimulant.     In  Germany  it  lias 

some  economic  applicationn,  one  of  which  is  the  lining  of  beer  casks, 

for  which  purpose  a  composition  is  used  cjUled  Brauerpet-h  (brewers* 

^ pitch),  made  by  mixing  it  with  colophony  or  galipot 

^m        Adulteration — No  drug  is  the  subject  of  more  adulteration  than 

'      Burgundy  pitch,  so  much  so  that  the  very  name  is  understood  by  some 

pharmacologists  to  be  that  of  a  manufactured  compound.    The  substance 

commonly  sold   in  England  is  made  by   melting  together  colophony 

with  palm  oil  or  some  other  fat,  water  being  stirred  in  to  render  the 

mixture  opaque.     In  appearance  it  is  very  variable,  different  samples 

presenting  different  shades  of  bright  or  dull  yellow  or  yellowish*brown. 

Many  when  broken  exhibit  numerous  cavities  containing  air  or  water ; 

all  are  more  or  less  opaque,  becoming  in  time  transparent  on  the  surface 

^^  by  the  loss  of  water.     Artificial  Burgundy  pitch  is  offered  for  sale  in 

^■bladders ;  it  has  a  weak  terebinthinous  odour,  and  is  devoid  of  the 

^■peculiar  fragrance  of  the  genuine.     The  presence  of  a  fatty  oil  is  easily 

discovered  by  treatment  with  double  its  wr3ight  of  glacial  acetic  acid, 

which  forms  a  turbid  mixture,  separating  by  repose  into  two  layers,  the 

f  upper  being  oily, 

PIX   LIQUIDA. 

Wood  Tar;  F*  Goiidrmi  vegetal ,  Foix  liquiik;  G.  Holztheer^ 
Ficht€nihmi\ 

Botanical  Origin — Tar  Ls  obtained  by  submitting  the  wood  of  the 
stems  and  roots  of  coniferous  trees  to  dry  or  destructive  distillation. 
That  found  in  commerce  is  produced  in  Nortliern  Europe,  chiefly  from 
two  species,  namely  PimcH  BilveatriH  L.  and  F.  Ledrbouni  Endl.  (Lari^c 
^ibirica  Ledeb.).  These  trees  constitute  the  vast  forests  of  Arctic 
Europe  and  Asia. 

/ahresfierkhi  of  Wiggcrs  ami  HuticDiaim  for  1S07.  ?J7. 
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History — Theophrastus  gives  a  circumstantial  description  of  the] 
preparation  of  t^ar,  which  applies  with  consideraVjle  accuracy  to  the  J 
processCvS  atill  practised  in  those  districts  w^here  no  improved  methc 
of  manufacture  have  yet  been  introduced. 

Production— The  great  bulk  of  the  vegetable  tar  used  in  Europe, 
and  known  in  counnerce  n^  Archanfjel  or  Stockholpi  Tar,  is  prepared  in 
Finland,  Central  and  Northern  RiLssia,  and  Sweden. 

The  process  is  conducted  in  the  following  manner : — vast  stacks  of 
pine  wood  consisting  chiefly  of  the  roots  and  lower  portions  of  the 
trunks  (the  more  valuahle  parts  of  the  trees  being  used  as  tijiiber),iin(l 
containing  as  much  as  30,000  to  70,000  cubic  feet,  are  carefully  packed 
together,  and  then  covered  with  a  thick  layer  of  turf,  moss,  and  eariJi, 
beaten   dow^n  with    heavy  stampers.      The   whole  stack  of  billets  is j 
constructed  over  a  conical  or  fuiniel-like  cavity  made  in  the  ground,  if] 
possible  on  the  side  of  a  hill,  this  arrangement  being  adopt^id  for  this  [ 
purpose  of  carrying  on  a  downward  distillation.     Fire  being  applir^l ' 
the  combustion  of  the  mass  of  wood  has  to  be  carried  on  very  alowly 
and  without  flaiue  in  order  to  obtain  the  due  amoimt  of  tar  an«i  a 
charcoal  of  good  quahty.     During  its  progress  the  product.s^  chiefly  tar, 
collect  in  the  funnel-like  cavity,  from  which  they  are  discharged  by  a 
tvdje  into  a  cast-iron  pan  placed  beneath  the  stack,  or  simply  int<> 
hollow  tree  tnuiks.      The  time  required  for  combustion  varies  from 
one  to  four  weeks,  according  to  the  size  of  the  stack. 

Duiing  the  last  few  years  this  rude  process  has  been  improved  and 
accelerated  by  the  introduction  of  rationally  constructed  wrought-iron 
stills,  furnished  with  refiigerating  condensers,  as  proposed  in  Russia  bj 
Hesael  in  1801*  By  this  mode  oi  manufacture  the  }ield  in  tar  of  pin^ 
wood  is  about  1 4  per  cent,  from  stems,  dried  by  expasure  to  the  opi'C 
air;  and  16  to  20  per  cent,  from  roots.  Large  quantities  of  pyroligueous 
acid  and  oil  of  turpentine  are  at  the  same  time  secured.  The  wood  d  , 
the  beech  and  of  other  non-coniferoos  trees  appeal's  not  to  afTord  mow  | 
than  10  per  cent,  of  tar,  while  turf  yields  only  from  3  to  9  per  cent 

Description^The  numerous  empyrenniatic  products  which  njsult 
from  the  destructive  distillation  of  pine  wood,  and  wliich  we  Cftll  tat, 
constitute  a  dark  brown  or  blackish  semi-liquid  substance,  of  peculitf 
odour  and  sharp  taste.  When  deprived  of  water  and  seen  in  thin 
layem,  tar  is  perfectly  transparent.  The  magnifying  glass  shows  &>vat 
of  the  varieties  to  contain  colourless  crystals  of  Pip^ocatechin,  scaticrwl 
throughout  the  dark  viscid  substance,  and  to  these  tar  ow^es  its  occasion- 
ally granular,  honey-like  consistence.*  A  gentle  heat  causes  them  ^ 
melt  and  mix  with  the  other  constituents. 

True  vegetable  tar  has  always  a  decidedly  acid  reaction.    It  >si 
readily  nuseible  with  alcohol,  glacial  acetic  acid,  ether,  fixed  and  volatile  | 
Is,  chloroforiu,  benzob  amy  Re  alcohol  or  acetone.     It  is  soluble  in 
lustic  alkaline  solutions,  but  not  in  pure  water  or  waterj^  liquids.  Tbr 
sp.  gr.  of  tar  from  the  root^^  of  conifers  is  about  1  06  (Heasel)  yet  at  t 
somewhat  elevated  temperature,  it  becomes  lighter  than  warm  wiit4*x 

Water  agitated  with  tar  acquires  a  light  yellowLsh  tint,  and  the  tarf^ 
anil  odour  uf  t-ar,  as  well  as  an  acid  reaction.     On  evaporation  thf 


light 
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iBlion  becomeB  broi\i\,  and  at  last  microscopic  crystals  are  obtained 
rith  a  brown  residue  like  tar  itself,  whicli  is  no  longer  soluble  in  \vatt«r, 
A  microscopical  examination  of  tar  wbicli  ba.s  been  exhausted  with 
water,  shows  that  all  crystals  have  disappeared. 

Chemical  Composition — Dry  wood  may  Ije  heated  to  about  150°  C 
without  decomposition ;  but  at  a  more  elevated  temperature,  it  com- 
mences to  undergo  a  change,  yielding  a  large  number  of  products, 
the  nature  and  comparative  quantity  of  which  depend  upon  circum- 
stances. If  the  process  is  carried  on  in  a  closed  vessel,  a  residue  will 
he  got  which  has  more  or  less  reseudilance  to  coal.  By  heating  tir-wood 
enclosed  with  some  water  to  400"  C,  Daubr(.%  (1857)  obtained  a  coal* 
like  substance,  which  yielded  by  a  subsequent  increase  of  temperature 
scarcely  any  volatile  products. 

The  results  are  widely  different  if  a  process  is  followed  which  permits 

the  formation  of  volatile  botlies ;  and  these  substances  are  formed  in 

Jargest  proportion,  if  the  heat  acts  quickly  and  intensely.     At  lower 

■legrees  of  heat,  more  charcoal  results  and  more  water  is  evolved. 

H     Among  the  volatile  products  of  destructive  distillation,  those  alone 

P^liich   are  condensed  at  the  ordinary  tem])erature  of  the  air  are  of 

pharmaceutical  interest ;  and  of  these,  chieHy  the  portion  not  soluble  in 

water,  or  that  which  is  called  Tar  or  Liquid  Fitch,    The  aqueous  portion 

of  the  products  consist  principally  of  empyreunmtic  acetic  acid,  to 

jrhich  tar  owes  its  acid  reaction. 

■  The  tissue  of  wood  is  chiefly  formed  of  cellulose,  intimately  combined 
Hrith  a  saccharine  substance,  wldch  may  be  separated  if  the  wood  is 
fcoiled  with  rlilute  acids.  The  remaining  cellulose  is  however  not  yet 
fcure,  but  is  still  unit^^id  to  a  substance  which,  as  shown  by  Erdmann,^ 
B  capable  of  jielding  pjT^ocatechin* 

It  is  well  known  that  sugar  subjected  to  an  elevated  temperature, 
yielrls  a  series  of  pyi'ogenous  products ;  and  the  same  fact  is  observed 
if  punhed  cellulose  is  heated  in  similar  maimer.  But  for  tar-making, 
wood  is  preferred  which  is  impregnated  with  resins  and  essential  oils, 
and  these  latter  furnish  another  series  of  empjjTeumatic  products.  From 
these  circumstances,  the  components  of  wuod-tar  are  of  an  extreiaely 
complicated  character,  which  is  stil!  more  the  case  when  other  woods 
than  those  of  conifers  form  part  of  the  material  sybudtted  to  distilla- 
tion. In  the  case  of  l>eecli'wood,  Creasote  is  formed,  which  is  obtained 
only  in  very  small  quantity  from  the  Conifero!.  Volatile  alkaloii^ls  and 
carbolic  acid,  which  are  largely  produced  in  the  destructive  distillation 
of  coal,  appear  not  to  be  present  in  wood-tar. 

The  components  of  the  latter  may  I  te  considered  under  two  heads : 
— first,  the  tighter  (iquetmii^  j^wrfioii,  which  separates  from  the  other 
products  of  distillation,  forming  what  is  called  Trnpure  Pyroligneous 
mAciiL  This  contains  chiefly  acetic  acid  and  Mefhyl  Alcohol  or  Wood 
^pajMha,  OH^O ;  Acetone,  C^H^O  ;  besides  other  liquid  products  abun- 
flantly  soluble  in  water  and  acetic  acid.  In  this  portion,  some  pyro- 
catechin  also  occurs. 

The  second  class  of  pyrogenous  products  of  wood  consists  of  a 
homologous  series  of  liquid  hydi^oearbons,  sparingly  soluble  in  water, 
and  which  therefore  are  chiefly  retained  in  the  heav-y^  layer  below  the 
pyroligneous  acid,  forming  the  proper  wood-tar.  The  liquid  in  question 
Liebig,  Annaltn  dtr  Chemk  u,  PhjtrmQ^k,  Suppl  v.  (1867)  229. 
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fiimiahes  Toluol  or  Toluene,  C'O*  (boiling  point  114^  C),  XyMe  C*H 
and  several  oUier  analogous  Bubstances. 

If  tar  is  redistilled,  an  elevated  temperature  being  used  towards  t! 
end  of  the  process,  «ome  erystallizable  solid  l>odies  are  obtained,  tli 
most  important  of  whicli  m  that  called  Paraffi^n,  having  the  foniiu 
C^H^^-,  n  varpng  from  20  to  24. 

The  crystals  already  mentioned  as  occurring  lii  tar  are  Pyn^atecldtd 
They  are  easily  sublimed  at  some  degrees  above  their  fusing  poi 
(104"  C-X  or  removed  by  acetic  acid,  in  which  as  well  a«  in  water  the; 
are  readily  soluble.     Hence  in  some  sorts  of  tar  this  substance  docsiji 
occur,  it  having  probably  been  removed  by  water. 

Pyrocatechin,  CH^tCJH)-,  can  be  obtained  by  the  de~^tnictivi-  distil- 
lation of  many  other  substances,  as  catechu,  kino,  the  extracts  of  rhaUnjTi 
and  bearberry  leaves,  and  other  extracts  rich  in  that  form  of  tamiiji 
which  produces  gremish  (not  fdue-Uack)  precipitates  in  salts  of  iron.  It 
is  extracted  from  the  granular  sorts  of  wood-tar,  by  exposing  them  at  ft 
proper  temperature  to  a  current  of  heated  diy  air,  or  by  exhaustinif 
them  with  water.  Ether  when  slmken  with  the  concentrated  a^^tieou- 
sohition  and  left  to  evaporate,  leaves  colourleas  crystals  of  pyrocatehin 
which  after  purification  are  devoid  of  acid  reaction.  They  have  a  peculiar 
burnijig  persistent  taste,  and  are  very  pungent  and  irritating  when 
aUowed  to  evaporate,  A  solution  of  pyi'ocatechin  yields  with  perchlori<fc 
of  iron  a  dark  green  coloration  changing  to  black  after  a  few  momenta 
ami  becoming  red  on  the  ad*lition  of  pot-fish.  This  mixture  finnHv 
acquires  a  magniiicent  violet  hue,  like  a  solution  of  alkaline  penuan- 
ganate.  No  alteration  is  produced  in  a  solution  of  pjTocatechin  If 
protosalts  of  iron. 

Among  the  few  medicinal  preparations  of  tar,  is  Tar  Water,  called 
Aqua  vel  Liquor  Picis,  made  by  agitating  wood-tar  with  water.  The 
presence  in  it  of  pyrocatechin  is  easily  proved  by  the  above-mentionwi 
reactions,  or  by  a  few  drops  of  red  chromate  of  potassium,  which  pro- 
duces a  brownish  black  colouration.  It  may  hence  be  inferred  that 
pyrocatechin  is  perhaps  the  active  ingredient  in  tar-water,  and  tb*t 
for  making  this  liquid  the  gmnular,  c^}^stalline  sorts  of  tar  should  be 
preferred/ 

Commerce — Tar  as  well  as  pitch  is  manufactured  in  Finland,  and 
shipped  from  various  ports  in  the  Gidf  of  Bothnia,  as  LTleaborg,  GamU 
Oarleb}^  Jaeobstad,  Ny  C'arleby  and  Christinestad  ;  also  from  Archan^^tl 
and  Onega  on  the  White  Sea.  Some  tar  is  also  produced  iu  Volhjiii*. 
and  finds  its  way  by  the  Dnieper  to  the  Black  Seiu 

The  North  of  Sweden  likewise  produces  tar,  chiefly  about  VmB 
and  Lulea,  the  distillation  being  now  performed  in  wolbconstnictod 
apparatus  of  iron. 

The  pine  forests  of  North  America  afford  tar  and  pitch.  Wilmington 
in  North  Carolina  exported  iji  1871,  25,260  barrels  of  tai%  and  H7S^ 
harrels  of  pitch.^ 

The  imports  of  tar  into  the  United  Kingdom  in  1872,  were  189.fl»l 


*  Wc  may  suppose  tbat  the  authors  of  the 
French  CWrj:  were  not  of  this  opinion,  iit- 
as  much  aa  in  making  £^(tu  fie  domiroh,  Uiey 
order  that  the  liqnid  <ibtatueil  hy  the  first 


maceration  of  til e  til r,  hT 

"Coiiitiil  Walker,  /. 
h'oiih  ami  South  Caj...,,,,.—  i  ,,ji.A^«r  L 
porU  pref^^nted  to  ParlimmffiC.  M«Jt  1^ 


valued  at  £218,330.     Of  thin  quantity  145,483  barrels  were 
shipped  from  the  northern  ports  of  Russia. 

The  barrels  in  which  tar  arrives  hold  about  30  galloas.     Smaller 

rd  vessels  termed  half-harreU  are  also  used,  though  lesa  frequently. 
Uses— In  medicine  of  no  great  importance :  an  ointment  of  tar  is  a 
common  remedy  in  cutaneous  diseases,  and  tar  water  is  sometimes  taken 
internally.      The   consumption   of  tar   in   ship-building   and  for  the 
preservation  offences,  sufficiently  explaias  the  large  importations, 

Other  Varieties  of  Tar. 

Tar^  Pyrokwm  Oxycedri,  Oleum  Jriniperi  empyrettma- 

^mim  Cadinum,  Hitile  de  Cade. — This  is  a  tar  originally  ob- 

_|in6d  by  the  destructive  distillation  of  the  wood  of  the  Cade,  Juniper  tin 

Oxj/cedrus  L,,  a  shrub  or  small  tree,  native  of  the  countries  bordering 

^he  MediteiTanean.    It  was  lor  centuries  used  in  the  Sooth  of  France  as 

■b  external  remedy,  chietly  for  domestic  animals,  but  had  fallen  into 

^niplete  oblivion  until  ten  years  ago,  when  it  began  to  be  prescribed 

IB  skin  complaints. 

kThe  Hu}le  de  Cade  now  in  use,  is  transparent  and  devoid  of  crystals. 
is  somewhat  thinner  than  Swedish  tar,  but  closely  agrees  with  it  in 
other  respects.     It  is  inipoi-ted  from  the  Continent^  but  where  made 

fid  from  what  wood  we  know  not.     Iluile  de  Cade  is  mentioned  by 
livier  de  Serres,*  a  celebrated  French  writer  on  agriculture  of  the  Itlth 
ntury  ;  it  is  named  by  Parkinson^  in  1640  ;  also  by  Poniet,'  in  whose 
time  (1G94)  it  was  rai-ely  genuine,  common  tar  being  sold  in  its  place. 

Beech  Tar — Tar  is  also  manufactured  from  the  wood  of  the  beech, 
^ugu^  ailvatica  L,  and  has  a  place  in  some  pharmacopceias  as  the  best 
Kurce  of  creasote. 

Birch  Tar — is  made  to  a  small  extent  in  Russia,  where  it  is  called 
Diiggct,  from  the  wood  of  Betida  alba  L.  It  contains  an  abundance  of 
pyrocatechin,  and  is  esteemed  on  account  of  its  peculiar  odour  well 
known  in  the  Ruvssia  leather.  A  purified  oil  of  birch  tar  is  sold  b}^  the 
Leipzig  distillei-s. 

PIX    NIGRA. 

Pix  »icca,  vel  solidu  vel  navalis  ;  Piteli,  BUtek  Fifrh  ;  F.  Poi^  noire ;' 
G,  Schiffhpeeh,  Sehitsterpech,  ^Schvxirzes  Pech. 

Botanical  Origin — see  Pix  liquida. 

Production — When  the  crude  products  of  the  dry  distillation  of 
pine  wood,  as  described  in  the  previous  article,  are  submitted  to  re-dis- 
tillation, the  following  results  are  obtained.  The  first  10  to  15  per  cent. 
of  volatile  matter  consists  chiefly  of  methylic  alcohol  and  acetone.  A 
higher  temperature  causes  the  vaporization  of  the  acetic  acid,  while  the 
still  retains  the  tar.  This  last,  subjected  to  a  further  distillation,  naay 
be  separated  into  a  liquid  nortion  called  OU  af  Tar  {Oleum  Picis 
liqmmt),  and  a  residuum  which,  on  cooling,  hardens  and  forms  the 

'  Th^tUre  tr A'jrkuUuTe,  Paris,  IfiCK).  941,  *  Hist,  ties  DroatteK,  Paria,  IdM.  part  i. 

•  7%eatntm  tiotanicam,  10S3.  clmp.  xU.  xiv. 
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product  under  notice,  namely  Bltich  Pitch.     Again  heated  to  a  vei^ 
elevated  temperatui'e,  it  is  capable  of  yielding  paraffin,  anthracene  and 
naphthalene- 
Description — Pitch  is  an  opaque-looking,  black  substance,  breaking 
with  a  shining  conchoidal  fracture,  the  fragments  showing  at  the  thia 
translucent  edges  a  brownish  colour.    No  trace  of  distinct  crystaUi^ation 
is  observable  when  very  thin  fragments  are  examined,  even  b}''  polarized 
liglit.     Pitch  has  a  peculiar  disagreeable  odour,  rather  different  from 
that  of  tar.     Its  alcoholic  solution  has  a  feeble  taste  somewhat  like  that 
of  tar,  but  pitch  itself  when  masticated  is  almost  tasteless.     It  softens  by, 
the  warmth  of  the  hand,  and  may  then  be  knea.ded.    It  readily  dissolve* 
in  those  liquids  which  are  solvents  of  tar.     Alcohol  of  75  per  cent 
freely  on  it,  leaving  behind  in  small  proportion  a  dark  viscid  residai 
The  brown  solution  reddens  litmus  paper,  and  yields  a  dingy  browniiili; 
precipitate  with   perchloride   of  iron,  and  whitish   precipitates  with 
alcoholic  solution  of  neutral  acetate  of  lead,  or  with  pui\;  water.     Pitcli 
dissolves  in  solution  of  caustic  potash,  evolving  an  offensive  odour 

Chemical  Composition — From  the  method  in  which  pitch  is  prt-^ 
pared,  we  may  infer  that  it  contains  some  of  the  less  volatile  and  less 
crystallizable  compounds  found  in  tar,  Ekstrand  (1875)  extracted  from 
it  Reiene,  C'*H",  a  colourless,  inodorous  crystaUine  substance,  meltiDg 
at  90°  C. 

The  pitch  of  beechwood  boiled  with  a  caustic  alkali,  yields  a  fcetiJ 
volatile  oil ;  when  this  solution  is  acidulated,  fatty  volatile  acids  we 
evolved.  These  principles  however  have  not  yet  been  isolated  either 
from  the  pitch  of  pine  or  beech.  Tlie  whitish  compound  fonned  by 
acetate  of  lead  in  an  alcoliolic  solution  of  pitch  deserves  investi^^mtion, 
and  perhaps  might  l)e  the  starting  point  for  acquiring  a  better  knun* 
ledge  of  the  chemistry  of  this  su Instance. 

Commerce— The  same  countries  that  produce  tar  produce  aki 
pitch.  The  quantity  of  the  latter  imported  into  the  United  King»iom 
during  1872  wa^  35,482  cwt,  four-fifths  of  which  were  supplied  ty 
Russia.     Pitch  is  also  manufactured  from  tar  in  Great  BritairL 

Uses — Pitch  is  occasionally  ailniinistered  in  the  form  of  pilk  oi 
externaUy  as  an  ointment ;  but  its  medicinal  properties  are,  to  say  tfe 
least,  very  questionable. 


FRUCTUS  JUNIPERI. 

Baccm  GalhuU  JunipeH;  Juniper  Berifi^a;  F.  Baits  de  Geniirrt; 
G.  Wacholderbeei'enj  Kaddt^beeren. 

Botanical  Origin^ JuviperiH  covwntiiiB  L.,  a  dirpcious  evei 
occuiring  in  Europe  from  the  Mediterranean  to  the  Arctic 
throughout  Russiaji  Asia  as  far  a«  Sachalin,  and  in  the  north -wt^tcm 
Himalaya,  wdiere  it  is  ascending  in  Ka^shmir  at  5400  feet,  in  Lahoul  t' 
12,500,  on  the  upper  Bias  and  in  Gurhwal  to  14,000  feet.  It  abouD*!^ 
in  the  islands  of  Newfoundland,  8aint  Pierre,  and  Miquelon,  and  i» 
also  found  in  Continental  North  America.  Dispersed  over  thi»  virt 
area  the  Common  Juniper  presents  several  varieties.     In  England  ijJ 
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in  the  greater  paH  of  Europe  it  forms  a  bushy  shrub  from  2  to  6  feet 
high,  but  in  the  interior  of  N»)rway  anrl  Sweden  it  becomes  a  small 
forest  tree  tjf  IJOto  30  feet,  often  attain! iif^  an  at(e  of  liundreds  of  years.* 
In  liigh  mountain  regions  of  temperate  Europe  and  in  Arctic  countries 
it  EKsumes  a  decumbent  liabit  (JuiiijyeniB  vann  Wilbl.),  rising  only  a 

tw  inches  above  the  soib 
History — The  fruits  of  juniper,  though  by  no  means  exclnsivelj'' 
ose  of  «/.  contmanis,  were  commonly  used  in  medicine  by  tlie  Greek 
and  Roman  as  well  as  by  tlie  Arabian  pliysieians ;  thoy  had  a  place 
among  the  drugs  of  the  Welsh  ''  pliysician^  of  Mydilvai  "  (see  Appendix), 
and  are  mentioned  in  some  of  tlie  earliest  printed  lierliaLs.  The  oil  was 
distilled  by  Schnellenberg-  as  early  as  ir)4(l 

Popular  uses  were  furmorly  assigned  in  various  p»arts  of  Eui'opt;  to 
juniper  l>crries.  They  were  employed  as  a  spice  to  food  ;^  and  a  spirit, 
of  which  wtjrnnvood  was  an  ingredient,  was  obtained  fron^  them  by 

trrnentation  and  distiliation.      The  spirit  called  in  French  Gmiievvf^ 
jcame  known  in  English  as  Genera^  a  name  subsequently  contracted 
to  Gin^ 
Description — The  flowers  form  minute  axillary  catkins ;  those  of 
the  female  plant  consist  of  'i  to  5  whorls  uf  imbricateil  bracts.    Of  these 

te  uppermost  three  soon  become  tieshy  and  scale-like,  and  alternate 
ith  three  upright  ovules  having  an  open  pore  at  the  apex.  After  the 
•wers  have  faded  these  three  Heshy  liracts  grow  togctlier  to  form  a 
beny-like  fruit  termed  a  tfttibttbiff,  which  encloses  three  seeds.  The 
three  points  and  sutures  of  the  fruit-scales  are  conspicuous  in  the  upper 
part  of  the  young  fruit;  but  after  maturity  the  sutures  alone  are 
visible,  forming  a  depressed  mark  at  its  summit,  A  small  point,  sur- 
rounded by  two  or  three  trios  of  minute  bracts,  indicates  tlie  base  of 
the  fruit 

tThis  fruit  or  pseudo-beriy  remains  ovate  and  green  during  its  first 
ar,  and  it  is  not  until  the  second  autumn  that  it  becomes  ripe.  It  is 
en  Rpherical,  f^^  t*^  tV  ^*^  ^^  i'l^^h  in  diameter,  of  a  ileep  piu'plish 
colour,  with  a  VJue-grey  liloom.  Its  internal  structure  may  lie  thus 
described  :■ — beneath  the  thin  epicarp  there  is  a  loose  yellowish-brown 

frcocarp,  enclosing  large  cavities,  the  oil -ducts ;  the  three  hard  seeds 
ing  close  together,  triangular  and  sharp-edged  at  the  tcjp,  areattacherl 
the  sarcocarp  at  their  tjuter  sides,  and  only  as  far  as  the  lower  half. 
Tlie  upper  half,  which  is  free,  is  covered  by  a  thin  mriulirane.  In  the 
longitudinal  furrows  of  the  hard  testa  towards  the  lower  half  of  the 
seed  are  small  prominent  sacs  growing  out  into  the  sarcocarp.  Each 
need  l>ears  on  its  iimer  side  1  or  2,  and  on  its  convex  outer  surface  4  to 
8  of  these  sacs,  which  in  old  fruits  contain  the  resinitied  oil  in  an 
ATuorplious  ctilourless  stat^?* 

^    Juniper  berries  when  crushed  have  an  aromatic  odour,  and  a  spicy, 
Bfcreetjjih,  terebinthinous  taste. 

Microscopic  Structure — The  outer  layer  of  the  fruit  consists  of 
M colourless  transparent  cuticle,  which  covers  a  few  rows  of  large  cubic 

Bi  Hohilbeler,    VuUurpflnn%tn    NorwfifruH,  *  The  \i\n  tliutilled  in  Hollaml  is  Havourf  li 

ChristiAnia,  1873^1S7.>.  HO,  with  %.  with  jiiiii per  berries,  yet,  as  we  arc  told,  but 

^  Artzntybuch^  Konigsbcrg,  1556.  3r).  very  slightly,  only  2  Ih.  IwJiiig  used  to  100 

f  Valmont  du  Boroarc,  DiH.  d'/fint,  wit.  gailotia. 
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or  tabular  cells  having  thick,  hrown,  porous  walls.  These  cells  contail 
a  dark  g^rfinnlar  substance  and  nias.^es  of  resm.  Tlio  sarcocarp,  whic 
in  the  ripe  stat^^  consists  of  large,  elliptic,  thin-walled,  h^osely  cohen*] 
cells,  contains  chlorophyll,  drops  of  esnential  oil,  and  a  crystalline  sub-^ 
stance  solublu  in  alcohol, — no  doubt  a  stearoptene.  BefoiH?  maturity  it 
likewise  contains  starch  granules  and  large  oil-cells.  This  tissue  is 
traversed  by  v*>ry  small  vascular  bundles  containing  aiinulated  and 
Jotted  vessels. 

Chemical  Composition — The  must  important  constituent  of  jii 

per  berries  is  tlie  volatile  oil,  obtainable  to  the  extent  of  04  to  li 
per  cent.  The  latter  amount  is  olitained  from  Hungarian,  07  per  et*nlll 
from  German  fruits/  It  is  a  mixture  of  levogyre  oils,  the  one  of  whicli 
having  tlte  composition  C"'H'"  boils  at  155'  i\;  the  prevailing  portioind 
the  oil,  boiling  at  about  200'',  consists  of  hydrocarlHtns.  which 
polyinerie  with  terpene,  C'"H^^  The  cmde  oil  as  clLstilled  by 
<leviated  '^'5  to  the  left  in  a  column  of  50  imo. 

By   passing   nitrosyl    chh^ride    gas,  NOCl,   into    it,  Tiklen  (1877 
olitained  from  the  portion  boiling  lielow  1(10^  the  crystalliised  coujp>uii*H 
C^'H"  (NOCl),  which  is  >4elded  by  ail  the  Wrpenes; 

Another  important  constitoent  *jf  juniper  l>erries  is  the  gluensi^of 
which  Trominsilorti"  (1822)  obtained  3:?  per  cent.,  while  Donath  iWM 
found  4rO,  and  Ritthausen  {1S77)  not  more  than  10  per  cent  in  ih«l 
Ijerries  deprived  of  water.  Of  allniminoirl  snl (stances  alw^ut  5  per  cent! 
are  prestmt,  of  inorganic  matters  tl  to  4  {>er  cent.  The  fruit,  nioreovi-r,  \ 
contains  also  according  t^>  Donath  small  amounts  of  formic^  acetic,  anJ 
malic  acids,  besides  resin. 

Collection  and  Comnnerce — Juniper  berries  are  largely  cullectf«l  i 
in  Savoy,  and  in  the  departments  of  tlie  Donbs  and  Jui*a  in  Franc*'- 
whence  they  tiu<l  tlieir  way  to  the  liands  of  the  Geneva  dnig^^it'^ 
They  are  also  gathered  in  Austria,  the  South  of  France  and  Italv 
In  Hamlrurg  priee-cuiTent.s  they  are  quoted  a.s  German  and  Italm* 
The  largest  supplies  are  apparently  furnished  by  Hungaria. 

Uses^The  berries  and  the  essential  oil  obtained  from  them  an' 
reputed  diuretic,  yet  are  not  often  pre45cribed  in  English  medicine. 


HERBA   SABINiE, 

Ciicmatva  eel  Summitaten  Sabhui*;  Savin  or  Sai^ve:  F.  Sfttnn4; 

G*  Sei'enkntut 

Botanical  Origin — Jtiniperiij<  t^rfffitta  L.,  a  wc_x)dy  evergrten 
shruli*  usually  of  small  size  and  low-growing,  spreading  habit,  but  in 
some  localities  erect  and  arborescent. 

It  occurs  in  the  Southern  Alps  of  Austria  (Tirol)  and  SwitaerUcl 
(Yisp  or  Viege  and  Stalilen  in  the  Valais,  also  in  Orisons  and  Vnudi  aii*i 
in  tlie  adjacent  uioiuitains  of  France  and  Piednmnt,  a>' 
tions  of  4.000  to  5,000  feet.     It  is  also  found  in  the  1^ 
Spain,  It-aly  and  the  iViuiea;  likewise  in  the  Caueasuj5,  where  it  t^^> 
12,000  feet  above  the  sea  level.     Eastward  it  extends  to  the  Eli^ 
range,  south  of  the  Ca*spian,  and  throughout  Southern  SiWria.  wliert*  J* 
^  According  to  ^lessri.  Scliimmel  k  Co.  {aav  p.  3041,  note  *X  ^ 
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liU  ia  the  Balkhafidi  aiul  Alatau  miniritaiii.s  in  H,*jOO  feet  In 
North  America  it  lias  been  feathered  on  the  bank.s  tjf  the  river  Saskatch- 
ewan, at  Lake  Huron,  in  NewFuundlaod,  an<l  in  Saint  Pierre  and 
Miquelon*  There  arc,  however,  a  tew  very  closely  allied  species  wdiieh 
■ay  occaHionally  have  been  confourKied  with  savin. 

History— Savin  in  roentioned  fi^  a  veterinary  drug  by  Marcus 
Porcins  Cato/  a  Rouian  writer  on  liuHbandry  who  tlouriwhed  in  the 
yeeottd  century  B.t'.:  an<l  it  was  well  known  Uj  Dioncorides  (under  the 
name  of  fipdBv)  ami  Pliny.  T)ie  plant,  whicli  is  lrec|neiitty  naiiierl  in 
the  early  Enj^lish  leech-lwmk.H  written  before  the  Noniiaii  CVuKHiest,' 
may  iirol>ably  have  been  introduced  into  Biitain  l»y  the  Romans. 
Charlema^nie,  AJi.  sit,  ordered  that  it  shnidil  be  cultivated  on  the 
imperial  farms  of  Central  Europe,  Its  virtues  as  a  stiioulating  a]ipli- 
^tion  to  wound.san<]  ulcers  are  uoticed  in  tlie  verses  of  Macer  Floridus,^ 
p>mposed  in  the  10th  century. 

Description — The  uiedifinal  part  of  .savin  is  the  young  and  tender 
green  .■shoots,  stripped  from  the  more  woody  twifj^  and  branches.  These 
are  clothed  with  minute  scale-like  rhomboid  leaves,  arranged  aU-eniateiy 
in  tjpposite  pairs.  On  the  younger  twigs  they  are  elost-ly  adpressed, 
thick,  concave,  rounded  nn  the  back,  in  the  middle  of  which  is  a  con- 
spicuous depressed  oil  gland.  As  the  shoots  gr<»w  ftlder  the  leaves 
become  more  pointed  and  di%'ergent  froiu  the  stem.  Savin  evolves,  when 
rul»l:>ed  or  l)rui.se<b  a  strong  and  not  ilisagreeable  odour.  Tlie  blackish 
fniit  or  */alhithi.^  resendiling  a  small  berry,  yq  of  an  inch  in  diameter, 
grnwH  on  a  short  recurveil  stalk,  and  is  covered  with  a  blue  bloom.  It 
is  globular,  dry,  but  abounding  in  essential  oil,  and  contains  1  to  4 
little  bony  nuts. 

To  inycologi.sts,  Jifvi/wrifs  Sttltlvti,  at  least  in  the  cultivateil  state, 
is  interesting  on  account  of  the  parasitic  fungus  FoJiSonta  /use am 
rhiby»  the  mycelium  of  whicli  produces,  on  the  leaves  of  the  pear-trees, 
the  so-called  RoeHteVm  cavrdladi  Rebentisch. 

Chemistry — The  odour  of  savin  is  due  to  an  essential  oil,  of  wliieli 
the  fre.sh  tops  ati'ord  2  to  4  per  cent.,  and  the  berries  about  10  per  cent. 
Examined  in  a  cohimn  ')()  millimetres  long  it  was  found  to  deviate  the 
ray  of  polarized  light  27'  to  the  right,  the  oil  used  having  been  distilled 
by  one  of  us  in  London  froui  the  fresh  plant  cultivated  at  Mitcbam. 
The  same  result  was  obtained  fium  the  oil  abstracted  ten  yeai"s  pre- 
viously froiu  savin  collected  wild  on  tlie  Alps  of  the  Canton  de  Vauih 
Switzerland.  We  tind  that,  by  the  prolonged  action  of  the  air,  if  the 
oil  is  kept  in  a  vensel  not  carefully  elos(:*d,  the  rotatory  power  after  the 
lapse  of  yearn  is  greatly  reduced.  Savin  oil,  according  to  Tilden  (1H77), 
yielcls  a  small  amount  of  an  oil  l»oiling  at  \i\Q\  which  answers  t<i  the 
fornnda  C"'H"'0.  Tlie  greater  part  of  the  oil  was  found  l>y  tliat  chemist 
to  hoil  above  200°  C.  Tihlen  asserts  that  n<>  terpejie  is  present  in  the 
oil  of  savin;  we  liave  not  been  able  to  obtain  from  it  a  erystallize<l 
^drocldoride.     Savin  tops  contain  traces  of  tannic  matter. 


^  C'np.  Ixx.  {Buhus  mrdicrtmt'ntnm), 
^  0»ckayiic,  Lrechdom*^  ttco/Eartff  Imij- 
!/,  \l  (IBB5)  xii. 
.'huuljitit^    Macer  Fim^idm  de  vtrt6iw 


iitrlmrntti^  Li}>8ia',  183*2.  48.  .  ,  .  **  Dup- 
Itim  Ht  (lesuut  ciutuumi  poni  In  medtcn* 
Tuentia  iubet  *Jt'[hnni*tM  aiictor/* 
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Uses — Savin  is  a  powerful  uterine  stimulant,  producing  in  o^ 
dosCvS  very  serioua  effects.     It  is  but  rarelj  administered   mtemally;] 
An  ointment  of  savin,  which  from  the  chloroph^^ll  it  contains  is  of  j 
fine  green  colour,  is  used  as  a  stimulating  dressing  fur  blLsters, 

Substitutes— There  are  several  species  of  juniper  which  have  a  con" 
siderablo  resemblance  to  savin ;  and  one  of  them,  ec»mmonl y  grown  in 
gardens  and  shruhheries,  is  sometimes  mistaken  for  it.  Tins  is  Janif^ru^  I 
vhyinlaim  L.,  the  Red  Cethtr  or  Savin  of  North  America,  In  its  native 
country  it  is  a  tree,  attaining  a  height  of  50  feet  or  more,  but  in  Britain 
it  is  seldom  more  than  a  large  slirub,  of  loose  spreading  growth,  very 
iliHerent  from  the  low,  campacfc  habit  of  sa\'in,^  The  foliage  is  of  twa 
sorts,  consisting  either  of  minute,  scale-like,  rhomboid  leaves  like  thase 
of  savin,  more  rarely  of  elongated,  sharp,  divergent  leaves  a  (jnarter  of 
an  inch  in  length,  resembling  those  of  common  Juniper.  Both  forms  | 
often  occur  on  the  same  branch.  The  plant  is  much  less  rich  in  essentiai 
oil  than  true  savin, '-^  for  which  it  is  sometimes  suUstitut<*d  in  the  Unit4*<l 
States. 

The  foliage  of  JiLmperu>s  phcenicea  L.,  a  Mediterranean  species,  has ' 
some  resemlilance  to  savin  for  which  it  is  said  to  be  sometimes  suit* 
stituted,^  liut  it  is  quite  destitute  of  the  peculiar  odour  of  the  latter 
The  specific  name  of  the  former  alludes  to  its  red  friiit,  from  ^ftomafH, 
purple. 


*  Wo  have  exi&mineil  numerous  lierLariiiin 
speciinena  {wild}  of  J.  rirtfiniaim  tiiul  J, 
Sah'tua,  but  except  ditTereiico  of  fitiituro 
aiml  litibit,  can  oliservc  scarcely  ti^ny  clm- 
ractets  for  fleimrating  thera  as  species.  T\m 
fruit  atalk  in  J,  vinjhtiaim  ia  often  |>L*ntlu- 
Imifl  aa  in  J.  Saimw.  Each  plant  has  two 
forma, — arboretms  and  fniticose. 

-  This  we  ascertained  by  distiOing  under 
precisely  similar  conditions  0  Ihs.  G  oz,  of 
tbc  freali  eboois  of  each  of  tbo  two  plants, 
Jumprrit^  Sahitia  and  J.  virffiuiuntt:  the 
tirst  gave  ^  draehms  of  esAeutial  oil,  the 


Becoud  only  ^  a  drachm.     The  latttr  WJ 
of  a  distinct  and  more  foctble  orlour,  iiB^*l 
difFerent  dextrogyre  jKiwer.     lu  Amtnei^ 
the  oil  of  J.  rirtjiniuna  ia  known  aa  *'  C^^ 
Oil/'  and  nacd  aa  a  taenifuge.     It  eoutuot 
a  crystallizable  oxygenate*!  portion.    Tbn 
oil  however  ia  afiForded  by  the  wood.    Hi>J 
Cedar  wood    irmn    Florida   ia  aut*«i  h' 
ilessra.   Schimmel   k  Co.    (aee  p.  306)  to 
afford  as  much  aa  4  to  5  per  cent  ol  IM  j 


oiL 


*  Bonpiandia,  x,  (1862)  55* 


m: 


620 


^ttonof  otghboiis. 


CANNACE.E. 

AMYLUM     MARANT^. 

J  rroivroot. 

Botanical  Origin — Manmta  armidlnacea/  L — An  lu^rliaeeinis 
branching  plant,  4  to  (J  i'cet  liigli,  with  ovate  lanceolate,  puberulous  or 
nearly  glabrous  leaves,  and  small  white  flowei-s,  solitary  or  iii  lax 

Iracernes.  It  is  a  native  of  the  tropical  part^  of  Anierit^a  from  Mexico 
lo  Brazil,  and  of  the  West  Indian  Islands ;  and  under  the  slightly  dif- 
ierent  ftn-ni  known  as  M.  ivdlca  Tiissac,  it  occur.H  in  Bt^ngal,  Java  and 
Ihe  Pliilippiiies.  This  Asiatic  variety  is  now  found  in  the  West  Indies 
and  Tropical  America,  but  apparently  as  an  introduced  plant.*' 

History — The  history  of  anowroot  is  ccmiparatively  recent.    Passing 

over  some  early  references  of  French  writers  on  the  West  Indies  to  an 

^^lerbe  aux  fftvhes,  whieli  plant  it  is  impossibk/  to  identify  with  Maranta, 

J^f^'Q  tind  in  81oane's  catalogue  of  Jamaica  |)lant,s  (1690),  Cajtna  Indica 

radice  albn  akx  i]  ihif  nn((ca.   Th  is  pi  ant,  disco\ererl  in  Dominica,  was  sent 

^^iience  to  Barhadoes  and  snhsequently  to  Jamaica,  it  being,  says  Sloane, 

^V  very  fauch  esteenied  for  Its  altxlphtArmttck  qaulltics.''    It  was  observed, 

^"ne  atkls,  that  the  native  Indians  used  the  root  of  the  plant  with  success 

against  tlie  poison  of  their  arrows,  '*%  only  rnashitH/  and  ifpplyhiy  it  to 

the  jmUmid  vownds'' :  and  fiuther,  that  it  cures  the  poison  of  tlie  ntan- 

^chineel  {Hlppimiane  Mancinella  L.),  of  the  wasps  of  CSuadaloupe,  anil 

^Bpven  strips  *Ni  hnpia  ffmigreeu!'  ^ 

^»      Patrick  Browne  (175C)  notices  the  reputed  alexiphannic  virtues  of 
Maranta,  which  was  then  cultivated  in  many  gardens  in  Jaujaica,  and 


Fig.    in   Bcntley  imd   Tiimei/s  Moi, 
\Phnt^^,  part  23  (1877). 

3  We  accept   the  opinioii  of   Komicke 
i^fmwfjraphiif  Mfirantarcarvm  Prodromum^ 
jhIL  fh  la  Soc.  imfh  drjt  J^'ntiirafiste^t  ch 
fo^cou^  XXXV.  1862^  i.)  that  Muranta  ariin* 
tiniirra  L,   antl  J/,    imika  Tuss.   aro  one 
nd  the  same  api^ciea.    (irisebiLch  maiDtains 
hem  as  (listinct  [Fhra  of  th*:  BrttUh  WtJst 
fnHifm  htantlAf   1804»  60i*i)t  aUowing  both 
I  he  natives  of  Tmpieal  America  ;  Imt  ho 
jfjiils  to  point  otit  any  important  character 
^^hy  which  they  may  be  distinguiahcd  from 


cja*ih  other.  According  to  Miqnel  ( Lmnmt^ 
xviii.  1844.  71)  the  plant  in  toe  herbarium 
of  LiniHims  labelled  M.  arumiiitacca,  ia  M. 
indka.  Wc  have  onraclvcs  made  arrowroot 
from  the  fr«Jsh  rhizomes  of  A!,  antmUuacea^ 
ill  order  to  compare  it  with  an  authentic 
Bpecimen  obtained  in  Java  from  M.  imiieai 
no  difference  eoold  be  found  between  theut. 
'  Sloane,  CafaL  plant,  qtuc  in  im.  Jantnica 
Mjmnte  jftoiYmtinff  vft  vtifijd  tolnntur^  Lond. 
109(1  122;  al8o//M/,  of  Jamaka,  i.  (1707) 
253. 
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Hays  that  tlje  rout  '^ivaHltetl,  i^nfudrdjit**'  (ind  bkached,  vudrs  a  finejlim^ 
am!  iifarcli'' — soiiietiuies  ii.sed  as  food  when  provisions  are  scarce.* 

Hughes,  wlien  writing  of  BarhaJoes  in  1750,  descrihes  arrowroot  as  t 
very  useful  plant,  the  juiee  niLxed  with  water  and  ih*unk  htiiiig  regardoJ 

'' tt  pt'eHnrt'fftire  (igftivt^f  utiy  la^lmv  of  (tn  hut  mitifre'  :  while  from 
ihe  root  the  finest  starch  is  made,  far  ext'elling  tliat  of  wlieat.'^  The  pn> 
perties  of  Mttrmda  arundinaeeit  a.s  a  counter -poison  are  ijisisted  iipen 
at  sonie  lenii^th  hj  Lnnan,"*  who  conekides  his  notice  of  the  plant  l»T 
detailing  tire  process  for  extracting  starch  from  the  rhizome. 

Arrowroot  came  into  nse  in  England  ahout  the  commencement  of 
the  present  century,  the  s\ipplies  heing  ijhtaiiied,  as  it  would  apj>t?ar, 
from  Jamaica.* 

Tlie  statementa  of  Slimne,  wliich  are  con  tinned  by  Browne  an4 
Lunan,  plainly  indicate  the  origin  and  meaning  of  the  word  arrourtxif, 
and  disprove  the  notion  of  the  learneil  ('.  V,  Ph.  von  Martins  (JHiXi) 
that  the  name  is  derived  from  that  of  thi^  Arnac  or  Aroacpiis  Indiaiui 
td"  JSouth  Amerit-a,  who  call  the  tinest  sort  of  fecula  they  obtain  fiviu 
the  Mandi<je  Arit-ftrti.  It  is  true  that  Mifmuht  uruvdinacea  is  known 
at  the  presrnt  day  in  Brazil  as  Arirnifa,\mt  the  name  jb  certainly  b 
corruption  of  the  English  word  uvi'oiv^'oot,  the  plant  according  to  geiicnJ 
report  having  l^een  introdnced.^ 

Manufacture — For  the  prt>diictiun  of  arrowroot,  the  rhizomes  aw 
dug  up  after  the  plant  lias  attained  its  complete  maturity,  which  in 
Georgia  is  at  the  beginning  of  winter.  The  scales  which  eo^^er  them 
are  removed  and  the  rhizomes  washed:  the  latter  are  then  gi-ound  in» 
miU,  and  the  pulp  is  washed  on  sieves,  or  in  wa^shing  machines  cou* 
structed  for  the  pnrpt>st*,  in  order  to  I'emove  from  it  the  .starch.  Tliisi* 
allowed  to  settle  down  in  |iure  water,  is  then  rlraiiied  and  tinally  drie<i 
with  a  gentle  hcot.  Instead  of  lieing  crushed  in  a  mill,  the  rhiawDJi'!' 
are  sometimes  grated  to  a  pulp  hy  a  rasping  machine. 

In  all  stages  of  the  process  for  njaking  arrowroot,  nice  precAUtieru^ 
have  to  he  t^iken  to  avtdd  contanunation  with  dust,  iron  mould,  inscct^ 
ur  anything  which  can  impart  eulour  or  ta-st*'  to  the  product,  Th<* 
rhizome  contains  about  (>N  p^r  cent,  of  water,  and  yields  about  a  fifth  d 
its  weight  of  starch.*^ 

Description — A^nl^^r<Jot  is  a  brilliant  white,  insipi<h  inodoiotti, 
powder,  more  or  less  aggregated  into  lumps  whicli  si-lclom  exceed  a  {h^ 
in  size  ;  when  pressed  it  enut.*^  a  slight  crackling  sound.  It  exhihitslht 
general  propurtiis  of  stareh,  eonsisting  entirely  of  granules  which  ur*" 
Hulispherical,  or  l>roadly  and  irregularly^  egg-shaped  ;  when  seen  in  wnt*'r 
tliey  show  a  distinct  stratitication  in  the  furni  of  tine  concentric  ring* 
around  a  small  star-like  hiluuL  They  have  a  diameter  of  .1  to  7  lutni 
when  obstu'ved  in  the  air  or  under  Wnzob     If  the  water  in  wliich  thej 


^  CVriV  and  Natural  MhtAiry  of  Jumaiat^ 
I7'>G.  112.  lia. 

*  Natura!  JHiit<>rifofBnrhnthvt^  1750.2*21. 
^  HoHiiM  Jfimaicm^ift,  i.  (1814)  30* 

*  Thiia  in  1790  there  weru  exported  fi-om 
ilaui&icji  24  ciiskB  and  boxe*-  of  *^  huiittti 
A  rroit-v*>fft,  '*     llenu  y,  IJit<t,  o/Jamaim,  '2XiTi. 

*  Since  tlie  above  was  written,  tlie  ftUlow. 
ijig  Imea  bearixig  on  this  qu*i»tiou  have  J>€.'eii 
vectjived  from  in*.  Spnico :-   '*.  .  I  kiii>w  not 


Miirtius'  dei-ivation  of  'nivowvwJ*.'  Oiili»l 
Aiuaxon  it  is  calletl  'arar^tu* — pladktj  »l 
corruption  of  thi3  Knglish  juuoo,  and  ct' f 
pluiiied  by  the  f»€t  timt  it  wmt  tliil  (vtk  I 
vnted,  a&  1  wa5  told,  from  tubtni  oUmowU  ] 
the  Kaat  luditB.** 

*  Thtti  was  in  the  German  colony  tft 
lucuAuiu  Southern  Hrajiil — EbefiiaALif^l 
tirr  Phitrm.  134  (ISfiS)  257. 
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lie  he  caiitiuiijsly  lit^ak^d  <m  tli*'  ol*jt.'€t-f^tagt?  *if  ttii'  iiiit-roscope,  the 
tiuiiefaction  of  tlio  grannk\s  will  l*e  fuiitid  fco  Itegiu  uxactly  at  70'  C. 
Heated  to  100"^  C.  with  20  parts  of  di.sfcillefl  water,  arrowroot  yields  a 
semi  transparent  Jelly  of  .sontewlrafc  earthy  tm^te  and  suielL  By  hydro- 
chloric aeid  of  sp.  j^r.  1*0(J.  arrowroot  i,s  but  imperfectly  dissolved  at 
4ir  C. 

The  specitic  gravity  of  all  %-arietics  of  starch  in  affected  by  the  water 
which  they  retain  at  the  ordinary  teinperatiire  of  the  ain  Arrowroot 
after  prolonged  exposure  to  an  atmosphere  of  average  moisture,  and 
then  kept  at  100*  C  till  its  weight  was  eonstajit,  was  found  to  have  lost 
j;i"3  j)er  cent,  of  "water.  On  subsequent  exposure  to  the  air,  it  regained 
'is  forijier  proportion  of  water. 

Weighed  in  any  liquid  which  is  entirely  devoid  of  action  *ni  st-iirch, 
as  petroleuui  or  benzol,  the  sp,  gr,  of  arrowroot  was  foiuid  l>y  one  of  us 
to  be  1504;  but  1%5G5  when  the  powder  had  been  previously  dried  at 

100^  a 

Microscopic  Structure  of  Arrowroot  and  of  Starch  in  general. 

The  granules  are  built  up  of  layers, — a  stnieture  wliieh  may  lie 
ndered  evident  liy  tlie  gradual  action  of  chloride  of  calciunu  chromic 
acid,  or  an  amnion iacal  solution  of  eupric  oxide.  When  one  of  these 
liquids  in  a  proper  state  of  dilution  is  made  to  act  upon  starch,  or 
hen  for  tliafc  jjur|>ose  a  Uquid  is  chosen  which  does  not  act  upon  it 
energetically,  such  as  diastai!?e,  bile,  pepsin^  or  salivaj  it  is  easy  to  obtain 
a  residue,  which  according  to  Niigeli,  is  no  longer  capable  of  swelling 
up  in  lioiling  wati-r.  nor  is  iuunediately  turned  l)hie  by  iotline,  excL^pt  on 
the  addition  of  sulphuric  acid  ;  but  which  is  dissolved  by  auunoruacal 
eupric  oxide.  These  are  the  essential  properties  of  cellulose ;  and  this 
residue  has  been  regarded  as  such  by  Nageli,  while  the  dissolved  portifju 
has  been  distinguished  as  (JnijitdoHe  (Masclike.  ]H'j2). 

C.  Nageli  in  his  important  monograph  on  st^irch  '  has  described  the 

ition  of  saliva  when  digested  with  starch  for  a  day,  at  a  teiiqierature 

of  40'  to  47'  C;  he  says  that  the  residue  is  a  skeleton,  corresponding 

ill  form  to  the  original  grain  but  somewhat  smaller,  light,  and  very 

uiobile  in  water.     He  conelude.s  that  its  interstitial  spaces  must  have 

en  previously  filled  witli  giunnlose. 

This  experiment,  which  has  been  repeated  by  one  of  tis  (F.),  does  not 

in  our  opini<»n  warrant  all  the  inferences  that  Nfigeli  has  drawn  from 

it :  it  is  true  that  many  separate  parts  of  the  gi*ain  are  dissoK  ed  by  the 

liva.  while  others  have  tlisappeared  d<iwn  to  a  mere  filio,  and  othei^ 

have  been  attacked  in  a  very  iiTegular  maimer.     But  we  cannot 

with  the  statement  that  anything  comparable  to  a  skelettjn  of  the 

in  has  been  left.    After  longer  action  at  a  higher  tempera tiire^  which 

however  must  not  exceed  (>5^  C,,  a  more  copious  dissohition  of  the 

tiircli,  either  by  saliva  or  Vjy  bile,  takes  place ;  but  in  no  ca^e  is  it 

mplete,- 

Chemistry  of  Starch — Its  composition  answ^ers  to  the  formula 

gioQ.y.^3  ()H^  or  when  dried  at  100"  C.  CH^W.     Miiscuhis  how- 

showed,  in  LS(j1,  that  by  the  action  of  thlute  aci<ls  or  of  Diastase, 

*  Dif  SHirhfkiirnfr,  Zllriuh,  1858.  4°,  also  uiay  be  foiuitl  in  luy  )mper  Urijrr  Htitrkt. 

NiUfifll*    Sttkrktgtunpe^    t-tc^    Lein/.ig,  fwd  Veifuh/te — Anhir  iln-  Phannacif.  lUU 

J74.  aS71)7.-F.  A.  R 
'  Furihirr  parti  culiuris  i»u  this  i|U€atiuii 
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Df'.rirln,  C'-H^O'^  and  Dextr 


C*H"0*,  with 


starch  is  resolved  into  Lh\rfi'tn,  U"ii'"U'%  ana  nexm 
wliich  decunipositioB,  the  foniuila,  C^-H*^0^*,  woidd  be  more  in  accord. 
Sachsse  (1877)  on  the  otlu-r  hand  advocates  the  formula  C**H®K)"f 
12  OHl 

Ck>ld  water  is  not  without  aetion  on  starch ;  if  the  latter  be  ccm- 
tinuously  triturated  with  it,  the  filtrate,  in  which  no  particles  can  be 
detected'  by  the  Hiicro.scope,  will  assume  a  blue  colour  on  addition  of 
iodine,  without  the  formation  of  a  precipitate.  The  proportion  of  starch 
thus  brought  into  solution  is  iutinitely  small,  and  always  at  the  expense 
of  the  integrity  of  the  grains.  It  is  even  probal>le  that  the  solution  in 
this  case  is  due  to  the  minute  amount  of  heat,  which  must  of  necessity 
be  developed  by  the  trituration. 

Certain  reagents  capable  of  attacking  starch  act  upon  it  in  vcrr 
fhfferent  ways.  The  action  in  the  cold  of  concentrated  aqueous  solutions 
of  easily  sohdiJe  neutral  salts  or  of  chloral  hydrate  is  remarkable. 
Pota^ssiuiu  bromide  or  iodide,  or  calcium  chloride  for  instance,  cause  tlir* 
grains  to  swell,  and  render  them  soluble  in  cold  water.  At  a  certain 
degree  of  dilution  a  perfectly  clear  liquid  is  formed,  which  at  first  ccr«- 
tains  neither  dextrin  nor  sugar;  it  is  coloured  blue,  but  is  not  precipi- 
tated by  iodine  water;  and  starch  can  be  tlirown  down  from  it  byalcobA 
Tbis  precij>itate,  though  entirely  devoid  of  tbe  structural  peculiarity  of 
starch,  .still  exhil)its  some  uf  the  leading  properties  of  that  su^JstaDce; 
it  is  coloured  in  the  same  manner  ijy  io(hne,  does  not  dissolve  even 
when  fresh  in  ammoniacal  cupric  oxide,  and  after  rb'jdng  is  inaoluMe 
in  water,  whether  cold  or  boiling.  The  progres-s  of  the  solvent  is  most 
easily  traced  when  calcium  cldoride  is  u.sed,  im  this  salt  acts  more  slowly 
tlian  the  others  we  have  mentioned.  It  leaves  scarcely  any  perceptible' 
residue.  This  fact  in  our  opinion  militates  against  the  notion  that 
starcli  is  composed  of  a  peculiar  amylaceous  substance,  deposited  witbiB 
a  skeleton  of  cellulose. 

The  remarkable  action  of  iodine  upon  starch  was  discovei'ed  in  IHU 
by  Colin  and  Gaultier  de  Claubr3^  It  is  extremely  different  in  dcgp?€. 
according  to  the  peculiar  kind  of  starchy  the  jiroportion  of  iovlinc,  an<i 
tlie  nature  of  tlie  substance  the  grains  are  impregnated  with,  Ijefurc  of 
after  their  treatment  with  iodine.  The  action  is  even  entirely  arrest<J 
(no  blue  colour  being  prudueed)  by  the  presence  in  certain  proj>oriiuD 
of  quinine,  tannin,  Aqim  Picts,  and  of  other  bodies. 

The  combination  of  iodine  w^ith  starch  does  not  take  place  in  eqni* 
valent  proportion.^,  and  is  moreover  easily  overcome  by  beat.  The  iowm 
eombmed  with  starch  amounts  at  the  utmost  to  7'*5  per  cent  Tlw 
compound  is  most  readily  formed  in  the  j»resence  of  water,  and  thtfl 
produces  a  deep  indigo  Idue.  Almost  all  other  sulistances  capahk  fi 
penetrathig  starch  graiiLs,  weaken  the  colour  of  the  iodine  compomid  to 
violet,  reddish  yellow,  yellow,  or  greenish  blue.  These  dit!erent  sh«l» 
the  production  of  which  1ms  been  descrilied  by  Niigeli  with  great  ilitfit^ 
ness,  are  merely  the  colours  which  belong  to  iodine  itself  in  the  »^*^ 
liquid,  or  gaseous  form.  They  must  be  referred  to  the  fact  that  tk« 
particles  of  iodine  didiise  thejusidvcs  in  a  peculiar  but  hitherto  un^Jt* 
plaine*!  manner  within  the  grain  or  in  the  swollen  and  dissolved  stant 

Commerce  of  Arrowroot — The  chief  kinds  of  arrowroot  foimJ  iii 

counnerce  are  known  as  BennmJa,  St,  Vincetit  and  Natah  but  that*/ 


Jamaica  and  other  West  India  Islands,  of  Brazil,  Sierra  Leone,  and  the 

East  Indies,  are  quoted  in  price -currents,  at  least  oeeasionally.    Of  these 

\  the  Bermuda  enjoys  the  highest  reputation  and  conmiands  by  far  the 

highest  price  ;  but  its  good  quality  is  nhared  by  the  arrowroot  of  other 

l(>ca.hties,  from  which,  wlien  et|ually  pure,  it  can  in  nowise  be  dis- 

I  tinguished.    Greenish/  how^ever,  points  out  tliat  in  Natal  arrowroot  the 

i  layers  (or  lannnip)  are  more  obvious  than  in  other  varieties,  although  it 

appeal's  that  the  former  ts  also  producer!  Ijy  Maranta. 

The  importations  of  arrowroot  into  the  United  Kingdom  dming  the 
[year  187n  amounted  to  21J7()  cwt.,  value  £33,0f»3.  Of  this  cpiantity 
'the  island  of  8t.  Vincent  in  the  West  Indies  furnished  nearly  17,00b 
1  cwt.,  and  the  colony  of  Natal  about  3000  cwt  The  exports  from  St 
I  Vincent  in  1874  w^ere  2,008,100  lt>./those  of  the  Bermudas  in  1876  only 
I  45,520  lb.-  The  shipments  fi'om  the  colony  of  Natal  during  the  3^ ears 
18GG  to  1876  varied  from  1,076  cwt  in  1873  to  4,305  cwt.  in  1867/ 

Uses — Arrowroot  boiled  with  water  or  milk  is  a  much^valued  food 
.  in  the  sick-room.     It  is  also  an  agreeable  article  of  diet  in  the  form  of 
pudding  or  blancmange, 

Adulteration^Other  starches  than  that  of  ^f^(ranta  are  occasionally 

Isold  under  the  name  ol  Anrnvroot     Their  recognition  h  only  possible 
by  the  aid  of  the  microscope. 
■ 


Substitutes  for  Arrowroot, 


Potnfo  tSfffrt'h — This  substance,  known  in  trade  as  F(trina  or 
J^otato  F(qiu\  is  made  from  the  tubei^  of  the  potato  (Sdanuni  lube- 
Toaum  L)  by  a  process  analogous  to  that  followed  in  the  preparation 
of  arrowroot.  It  has  the  following  characters  : — ^cxaniined  under  the 
microscope,  the  gi^anules  arc  seen  to  be  eliieily  of  tvv^>  sorts,  the  first 
Hmall  and  spherical,  the  second  of  much  larger  size,  often  100  ojkm.  in 
length,  liaviog  an  irregularly  circular,  oval  or  egg-shaped  outline,  finely 
marked  with  concentrie  rings  round  a  minute  inconspicuous  hiluin. 
When  heated  in  water,  the  grains  swell  considerably  even  at  60^  C. 
Hydrochloric  acid,  sp.  gr.  1  06,  dissolves  them  at  40""  qnickly  and 
almost  completely,  the  granules  being  no  longer  deposited^  as  in  the 
Ciise  of  arrowroot  similarly  treated.  The  mixture  of  arrowroot  and 
hydrochloric  acid  is  inodorous,  but  thiit  of  potato  starch  has  a  peculiar 
though  not  powerful  odour, 

Canna  Starch,  Tous-ks-3Ioh,*  Toifhrna^  Tohmutne—pL  species  of 
Cfinna  is  cultivated  in  the  West  India  Islands,  especially  8t  Kitts,  for 
the  sake  of  a  peculiar  starch  which,  since  abont  the  year  liSoG,  Uslh 
been  extracted  from  its  rhizomes  by  a  process  similar  to  that  adopted 
in  making  arrowroot.     The  specitic  name  of  the  plant  is  still  undetor- 


I 


»  TrarboGk  of  PhaiiJK  (1875)  520. 

*  Pnpera  relating  to  H*M.  Colon  itil  Poa- 
^i>e»«iona.    Reportg  for  JS7r>7C.     Preaeuteil 

to  botb  HouBCB  of  Parliament,  July  1877. 
j1.  4. 

*  Statiatr  Ab»tr-  for  tlio  Si^verai  Colonial 
f  Attil  otiier  Puftsessiona  of  the  United  Kiog- 

dom,  14tli  mttiiber,  1878.  p.  00. 

*  It  is  coiiHiioiily  Btated  thut  thu  name 
ToiiA'(f%*mQii  was  given  in  conBcquoncc  of 


tiie  jilaiit  flowering  nil  tht  yrav  rontifl.  But 
this  explaiiaiiou  uppcans  improbable ;  110 
such  miino  ia  mentioned  by  lliocliefort, 
Anblet,  or  Deacourtilz,  who  all  *leacribe 
the  Bulkier  or  Canna,  It  seems  mure 
tikoly  thrkt  tbo  term  is  the  rt^ault  of  au 
attempt  to  confer  a  meaning  on  an  Ancient 
name^perhBps  Touloula^  which  is  one  of 
the  Carib  designations  for  Canna  mid 
Calailiia, 
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mined;  it  is  said  to  agree  with  Ckiiwa  edidl^  Ker  (C,  imlim  Ruizet 

Tli€'  starch,  which  bears  the  yatiie  name  as  the  plant,  is  a  dull  white 
powder,  having  a  pL'^niliar  satiny  or  histrons  aspect,  by  reason  of  the 
extraordinary  magnitiide  of  the  stjirch  granules  of  which  it  is  composed. 
These  granules  examined  under  the  microscope  are  seen  to  \}e  flattt-neil 
and  of  irregiihir  fornj,  as  circular,  oval,  oblong,  or  oval-truncate.  The 
centre  of  the  numerous  concentric  rings  with  which  each  granule  b 
marked,  is  usually  at  one  end  rather  than  in  the  centre  of  a  gmnuk 
The  hilum  is  ineunspicuous.  The  gi'anules  though  far  larger  than  thcee 
of  the  potato,  are  of  the  same  density  as  the  smaller  forms  of  thjit 
starch,  and,  like  them,  iloat  perfectly  oti  chlorofonn.  When  heated, 
they  begin  to  hurst  at  72'  0,  Dilute  hych^ochloric  acid  acts  upon  them 
as  it  does  on  arrowroot. 

Canna  starch  boiled  with  2(1  times  its  weight  of  water  atiunls  a 
jelly  less  clear  and  more  tenacious  than  that  of  arrowroot,  yet  applicable 
to  exactly  the  sanie  purposes.  The  starch  is  but  little  known  and  tiol 
much  esteemed  in  Europe;  it  was  exported  in  1S70  from  »St.  Kitts  Ua 
the  amount  of  5I,87H  lb,  besides  5,30(1  lb  arrowroot  sttuch.- 

Cnrrfdua  SfHrrh,  Til-or,  T!khai\ — The  pendulous,  colourle^  tubei* 
of  some  species  of  Cure  am  a,  hut  especially  of  tl  (tfUjtu^eiifona  Ro.xb, 
and  C  leuettn'hhti  Roxb,,  have  long  been  utilized  in  Southern  IdJIh 
for  the  |>re|»iration  of  a  sui  t  of  arrowroot,  known  by  the  HindusUni 
name  of  Tihrr,  or  7'ik/nt/}\  and  sometimes  called  by  Europeans  Ea4 
I  Hi  lit  m  Arromroot.^  Tlie  granules  of  this  substance  mucn  i*esemhb 
those  of  Mtinrnfft,  but  they  are  neither  spherical  nor  egg-shaped.  On 
the  contrary,  they  are  rather  to  be  described  as  tiat  discs,  5  tt>  7  mkui. 
thick,  of  elliptic  or  ovoid  outline,  sometimes  truncate;  many  atUio  a 
length  of  *>0  to  70  lokm.  Th*'y  are  always  beautifully  stratitied  both 
on  the  face  and  on  tlie  edge.  The  hiluni  is  generally  situated  at  llje 
naiTower  end.  We  have  observed  that  when  heated  in  water,  tlie 
tumeiaction  of  the  grains  commences  at  72'  C. 

Curcuma  starch,  which  in  its  general  pro}>erties  agrees  with  ooinuioo 
arj'o%vroot,  is  rather  extensively  numufactuied  in  Travancoiv,  Cochin 
and  Canara  on  the  south-western  coast  of  India,  but  in  a  very  rwh 
manner.  Drury^  states  that  it  is  a  favourite  article  of  diet  among  il»« 
natives,  and  that  it  is  exported  from  Travancore  and  Madras  ;  we  ca& 
add  that  it  is  not  kuo%vn  as  a  s]fecial  kind  in  the  English  mark et»  and 
that  the  article  we  have  seen  offered  in  the  London  drug  sales  ai^  iiu^ 
Ituliitu  AriVwrtKff  was  the  starch  o(  Maraitta, 


'  Fig.   iti   Beiitli^y  and   Trriiieii'ft  Mttltr, 

'  Page  10*2  of  the  Heporta  quoted  nt.  p. 
n:i3.  note  2, 

^  Living  roots  of  the  plant  U8ud  for  mak- 


ing this  iHTo^Toot  fti  Cochin,  b^Ye  1*^ 
kitiflly  fnrH'iirded  to  us  by  A.  P.  S«bJj. 
E^fj.  of  that  plAcc. 

*  CrHf/ttl  Plant*  of  India,  e«l,  2.  IJCi  !«• 
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ZINGIBER  ACE^. 


RHIZOMA    ZINGIBERIS. 


Madix  Zi7i{fib€ris ;  Gintjer;  F.  Ghif/embrc  ;  O.lntjiver, 

Botanical  Origin — Zingiher  offiehifde  Roscoe  {Aviomuta  Zimjiber 

IL),  a  reed-like  plant,  with  annual  leafy  stems,  3  to  4  le<?t  high,  and 

'flowei*s  in  cone-sliaped  spikes  liiune  un  other  stems  thrown  up  from 

the  rhi^oiue.     It  is  a  native  of  Asi;*,  m  the  warmer  countries  of  wdiich 

it  is  universally  cultivated/  hut  nut  kmnvn  in  a  wild  stiite.     It  has 

been  introduced  into  most  tropical  countries,  iuid  is  now  found  in  tlie 

I  West  Indifis,  South  America,  Tropical  Western  AiVica,  and  Queensland 

'in  Australia. 

History— Ginger  its  knowu  in  India  under  the  old  nanie  of 
Srhiijavertt,  derived    p<jsj5ihly  from  the  Greek  /jtyytficpi     Ah  a  spice 

j_it   was  iLsed   among  the    Greeks  and    Romans,   who  appear  to   have 
received  it  hy  way  of  the  Red  Sea,  inasimich  a^s  they  considered  it  to 

""be  a  production  of  Soutliern  Arahia. 

In  the  list  of  imports  from  the  Refl  Sea  int<j  Alexandria,  which  in 
the  secon<l  century  fd'  our  era  were  there  lialvle  to  the  Rr^nian  fiscal 
duty  (rectiff*d),  Zinfphfr  oeeur?s  aioong  other  Indian  sjtices,^  During  the 
middle  ages  it  is  frei|Uetitly  mentioned  in  similar  list^s.  and  evidently 
eunstituted  an  important  item  in  the  commercial  relations  hetween 
Europe  and  the  East.  Ginger  thus  appears  in  the  taritf  of  tinties  levied 
It   Acre    in    Palestine   a!>otit    aak    117-^^    in    that   of    Barcelona'    in 

^1221;  Mars*dlles-  in  122H:  and  Paris'*  in  12fNi.  The  Tar  if  den  Fmfjes, 
or  customs  tariH',  of  the  Count.s  of  Provence  in  tlie  middle  of  tlie  ItUh 
century,  provides  tVir  ttie  levying  of  duty  at  the  towiis  of  Aix.  Uigne, 
Valensole,  Tarascon.  Avignon,  ( irgon,  Aries,  <kc.,  on  various  commodities 
imported  from  tlie  Ea.st.  These  includeil  spices,  as  jjepper,  ginger, 
cloves,  zedoary,  galango.l,  cubebs,  saffron,  canella,  cumin,  anise;  dye 
tntis>  such  as  lac,  indigo,  Brazil  wood,  and  especially  alum  from 
Cai^tib'a  and  Volcano  ;  and  groeeries,  as  racalicia  (liquorice),  sugar 
find  datesJ 

In  England  ginger  must  have  Wen  toleraldy  well  known  even 
prior  to  the  Norman  Con^piest,  for  it  is  fretjuently  named  in  the  Anglo- 
■^axon  leech -hooks  of  the  11th  century,  as  well  as  in  the  Welsh 
Ph^^sieians  of  Myddvai"  (see  Appendix).  During  tlie  l*ith  and  1 4th 
pt-nturies  it  was,  next  to  pepper,  the  commonest  of  spiees,  costing  on  an 
ivxTage  iiearly  1*^.  Id.  per  lb,,  or  ahout  the  prio.^  of  a  sheep.** 


*  The  \sHHle>  of  cultivation  iu  <leMcribeil  by 
[iuchaimn,  Journeif  from  Maihita  (hroH'jh 
ll*f$orf,  etc.  ii.  (iSOT)  4^'la  — Fig.  of  the 
pukut  in  Beiitley  and  Trimeira  Medic, 
Hi«/>,  part  32  (1878). 

-  ViDceiit,  Cvmnurce  and  NnvUjtUlOH  oj 
h  AncimU,  ii.  (1807)  695. 

*  Bfjtiiied  dm  /fijtforumt  df^  CrotJiodf* ; 
loM,  ii.  (IS-ia)  176. 

^  (Jjilimany,  Afenwrku  Mohre  la  Marina ^ 


rtr,  df  Bnitrhun,  MaKlriil,  ii.  (1770)  a 

*  Mery  et  Ouindon,  7/wf.  de^  Art  fit  ,  .  « 
df  fa  MtmicijHtlit6  de  MiU'wlUe^  i.  (UHl) 
372. 

«  Rrvut  iirch^olofjhuf,  ix.  (1852)  213. 

^  Cut  lection  de  CaH\dahe»  de  France^ 
I'ariji,  viii.  (1857)  pp.  Ixxiii-xci*,  Abbaye 
-lie  St.  Viftor,  Marseilles. 

*  Roijera,  Hint,  of  At/rieuftuff  and  Frk€4 
in  Ew/tmh  i.  (186n)  JiUll. 
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The  merchants  of  Italy,  alxiiit  the  middle  of  the  14th  century,  know 
three  kinds  of  ginger,  'ealled  respectively  BeUedi,  Ckdambino,  aufl 
Mkcfiino.  These  terms  may  he  explained  thus: — Brlledi  or  BaUxdi  h 
an  Arabic  word,  which,  as  applied  to  ginger,  would  signify  couutnfot 
vnldy  i.e.  anammi  (jhujer.  Cohmbhio  refers  to  Colunibuui,  Kolani  or 
Quilon,  a  port  in  Travancore  freqiiCTitly  mentioned  m  the  middle  ag^M. 
Ginger  termed  M lech i no  denotes  that  the  spiec'  had  been  brought  froni 
or  by  way  of  Mecca.' 

Ginger  preserved  in  syi*up,  and  aoraetimes  called  Gi'een  G^ingtr^  was 
also  imported  during  the  middle  ages,  and  regarded  as  a  delicacy  of 
the  choicest  kind. 

The  plant  atturding  guiger  must  have  been  known  to  Marco  Polo 
{civca  1280-r)0),  who  speaks  of  observing  it  both  in  China  and  InJiiu 
John  of  Montecorvino,  wlio  visited  Intlia  about  12J)2  (see  p.  5-!). 
describes  ginger  as  a  plant  like  a  flag,  tlie  root  of  which  can  be  dtij^' 
up  and  transported.  Nieolo  Conti  also  gave  some  description  of  tk* 
plant  and  of  the  collection  of  the  root,  as  witnessed  by  him  in  India.* 

The  Venetians  received  giiiger  by  M'ay  of  Eg^^it;  yet  some  of  the 
superior  kinds  were  conveyed  from  India  overland  by  the  Black  Sci, 
as  stated  by  ilarino  Sanudo*  about  13()<i. 

Ginger  was  introduced  into  America  liy  Francisco  de  Mend«J<?k 
who  took  it  from  tlie  Ea.st  Indies  to  Nuw  Spain."*  It  was  shipped  for 
commercial  purposes  from  the  Islaml  of  St.  Domingo  as  eaidy  at  least  a* 
1585;  and  from  Barbados  in  1()54.^  According  to  Rcnny,*  22,053  cwt 
were  exported  from  the  West  Indies  to  Spain  in  1547. 

Description— Ginger  is  known  in  two  forms,  namely  the  rhi»>iiM' 
dried  with  its  epiderinls,  in  which  case  it  is  called  coated;  or  deprive*! 
of  epidermis,  and  then  teiined  scroptid  or  iii} coated.  The  pieces,  which 
are  called  by  the  spice-dealers  racea  or  hand^t  rarely  exceed  4  incbc*in 
length,  and  have  a  somewhat  palmate  form,  l>eing  made  up  of  a  series 
of  short,  laterally  compressed,  lobe-like  shoot^s  or  knobs,  the  summit  o^ 
(/ach  uf  which  is  marked  by  a  depression  indicating  the  former  attach- 
ment  of  tlie  leafy  stem. 

To  produce  the  vmvoftfad  tjiiHjery  which  is  that  preferred  for  medidnal 
use,  the  fresh  rhizome  is  scraped,  washed,  and  then  dried  in  the  &un, 

Thus  prepared,  it  ha.s  a  pale  bufi'  hue,  and  a  striated,  soinowhat 
fibrous  surface.  It  breaks  easily,  exldliiting  a  short  and  farinactous 
fracture  with  numerous  bristle-like  fibres.  When  cut  with  a  knife  thf 
younger  or  terminal  portion  of  the  rhizome  appears  pale  yellow,  6«>ft 
and  amyhiceous,  while  tlie  older  part  is  flinty,  hard  and  resinous. 

Coifted  ijlfii/e}\  or  that  wluY'h  has  been  dried  without  the  removal  <»f 
the  epidermis,  is  covered  with  a  wrinkled,  striated  brown  integmncnt. 
which  imparts  to  it  a  somewhat  coarse  and  ciude  appearance,  which  b 
usually  reuiarkably  les.s  de%'e]oped  on  the  Hat  partes  of  the  rhizonr. 
Intenially,  it  is  usually  of  a  le.ss  l>right  and  delicate  hue  than  gw& 


1  Yule,  Book  cfStrJifarro  Poh,  ii.  (1871) 
liU), — 8ee,  however,  Ueyd,  Leva ntehan fid, 
I  I.J  1 879)  (Mil. 

'  See  Appendix, 

'  MarinusSaijutuB,  Liber  sefretortimjlde- 
Ihim  crtich,  Hanoviie  (1611)  22. 

*  Monarde^y  Hhtorhi  tfe  ittx  ro^f»ti  tpnn  *f 


trnrn  de  rmfstra»  ImiiftJf  oceiiltiUalet,  S 
(1574)  99. 

*  Calendar  of  Btal^  Papirt,  C^tM 
S^rieA,  1574^1660,  Lond.  ISCO,  p.  4:mih» 
pp.  414,  434. 

«  Renny^  Hist,  af  Jamaita,  LoiiiL  IMT* 
154. 
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from  which  the  cortical  part  has  been  removed.     Much  of  it  indeed  is 
dark,  homy  and  resinous. 

Ginger  has  an  agreeable  aromatic  odour  with  a  strong  pungent 
taste. 

Varieties — Those  at  present  found  in  the  London  market  are  distin- 
guished as  Jamaica,  Cochin,  Bengal,  and  African,  The  first  three  are 
scraped  gingers;  the  last-named  is  a  coated  ginger,  that  is  to  say,  it  still 
retains  its  epidermis.  Jamaica  Ginger  is  the  sort  most  esteemed;  and 
next  to  it  the  Cochin.  But  of  each  kind  there  are  several  qualities, 
presenting  considerable  variation  inter  se. 

Scraped  or  decorticated  ginger  is  often  bleached,  either  by  being 
subjected  to  the  fumes  of  burning  sulphur,  or  by  immersion  for  a  short 
time  in  solution  of  chlorinated  lime.  Much  of  that  seen  in  the  grocers' 
sliops  looks  as  if  it  had  been  whitewashed,  and  in  fact  Is  slightly 
coated  with  calcareous  matter,  —  either  sulphate  or  carbonate  of 
calcium.^ 

Microscopic  Structure — A  transverse  section  of  coated  ginger 
exhibits  a  brown,  homy  external  layer,  about  one  millimetre  broad, 
separated  by  a  fine  line  from  the  whitish  mealy  interior  portion, 
through  the  tissue  of  which  numerous  vascular  bundles  and  resin-celLs 
are  irregularly  scattered.  The  external  tissue  consists  of  a  lo(\se  outer 
layer,  and  an  inner  composed  of  tabular  cells:  these  are  followed  by 
peculiar  short  prosenchymatous  cells,  the  walls  of  which  are  sinuous  on 
transverse  section  and  partially  thickened,  imparting  a  horny  appear- 
ance. This  delicate  felted  tissue  forms  the  striated  surface  of  scraped 
ghujer,  and  is  the  principal  seat  of  the  resin  and  volatile  oil,  which  here 
till  large  spaces.  The  large -celled  parenchyme  which  succeeds  is 
loaded  with  starch,  and  likewise  contains  numerous  masses  of  resin  and 
drops  of  oil.  The  starch  granules  are  irregularly  spherical,  attaining  at 
the  utmost  40  rakm.  Certain  varieties  of  ginger,  owing  to  the  starch 
having  been  rendered  gelatinous  by  scalding,  are  throughout  homy  and 
translucent.  The  circle  of  vascular  bundles  which  separates  the  outer 
layers  and  the  central  portion  is  narrow,  and  has  the  stioicture  of  the 
corresponding  circle  or  nucleus  sheath  in  turmeric. 

Chemical  Composition — Ginger  contains  a  volatile  oil  which  is 
the  only  constituent  of  the  drug  that  has  hitherto  been  investigated. 
By  distilling  1121b.  of  Jamaica  ginger  with  water  in  the  usual  way, 
we  obtained  4J  ounces  of  this  oil,  or  about  J  per  cent.  It  is  a  pale 
yellow  liquid  of  sp.  gr.  0*878,  having  the  peculiar  odour  of  ginger,  but 
not  its  pungent  taste.  It  dissolves  but  sparingly  in  alcohol  (0*83) ;  and 
deviates  the  ray  of  polarized  light  2V.6  to  the  left,  when  examined  in 
a  column  50  mm.  long.  We  learn  from  kind  information  given  us 
(1878)  by  Messrs.  Schimmel  &  Co.  at  Leipzig,  that  they  obtain  as  much 
as  2*2  per  cent  of  oil  from  good  ginger. 

The  burning  taste  of  ginger  is  due  to  a  resin  which  we  have  not 
examined,  but  which  well  deserves  careful  analysis.  Protocatechuic 
acid,  which  is  so  commonly  afforded  by  resins  (see  page  243),  is  also 
produced  by  melting  the  resin  of  ginger  with  caustic  potash,  as  shown 
m  1877  by  Stenhouse  and  Groves. 

•  Mr.  Ganide  {Pharm,  Journ.  April  IS,  1874)  fonnil  both.  We  have  not  ol«en'etl 
the  carboDAte  to  be  used. 
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ComTnerce — Oreat  Britain  imported  of  ginger  as  follows  :^ — 

1868  1869  IB70  1871  1872 

52, 1  i)4  cwt.         34,5:i5  cw t.         33,  SM  c wl.         32. 723  o wt.         32, 1 74  cwi, 

In  1S7G  tlie  imparts  were  02,101' owL,  valued  at  £169,252, 
The  drug  was  received  in  1872  thus: — 

From  Egypt 4,923  cwt, 

,,     SieiTa  Leone -        6,167    *. 

.,      Britiali  IndiA  ^  -         -         -         -  13.310     ,. 

British  West  In<iies         ...  7,-'i4:]     ., 

„      ofclitr  ccmiitrk^s         ......  iill 

Totnl      ..--..       32,174 

The  shipments  from  Jamaica  during  tlie  years  1860  to  1876  varied] 

from  DddJHiUh.  in  1872  to  1,728,075  in  1867.     In   1876  there  were] 
exported  I,603,7<'*^  ^K  valued  at  £28.HS2.' 

Uses — Ginger  is  an  agreeable  aromatic  and  stomachic,  and  as  such 
is  often  a  valuable  aildition   to   other  medicines.     It  is  mnch  m<m\ 
largely  employed  as  a  condiment  than  as  a  drug. 


RHIZOMA   CURCUMi^. 

R^tdix  CntTumie  ;^  Tftmierlc:  FjJanntntt ;  (i.  GeUntmrzel,  Kvrkinmh 

Botanical  Origm—Cufrntna  lonfjit^h. — ^Turmeric  is  indigenous  tn 
Southern  Asia,  and  is  there  largely  cultivated  both  on  the  continent  an<l 
in  the  island.H. 

History — Dioscorides  mentions  an  Indian  plant  as  a  kind  of  C^ypn^^ 
(KuTretpos^)  resembling  ginger,  but  havuig  when  chewed  a  yellow  colour 
and  1  litter  taste:  probably  turmeric  was  intended,  Garcia  de  Orti 
(1568),  as  well  as  Fragoso  (1572),  describe  turmeric  as  CtvcuH  iwlicn^ 
A  list  of  tirugs  sold  in  the  city  of  Frankfort  about  the  year  1450,  uaineft 
Cmruma  along  with  zedoary  and  gingeiV 

In  its  native  countries,  it  luus  from  remote  times  been  highly  esteeme*! 
both  as  a  cundiment  and  a  dye-stuff;  in  Europe,  it  has  always  biM^D 
less  appreciated  than  the  allied  spices  of  the  ginger  tribe,  la  W 
inventory  of  the  effects  of  a  Yorkshire  tradesman,  dated  20th  Se| 
157H,  we  find  ciiumerHted — "j?.  owncis  of  tunneraclcef  x  dj" 

Description — The  Imse  of  the  scrape  thickens  in  the  first  year  inl 
an  ovate  root-stuck  ;  this  afterwar<ls  tlnows  out  shoots,  forming  latter*! 
or  secondary  rhizomes,  each  emitting  roots,  which  branch  into  fibre!*  <"" 
are  sometimes  enlarged  as  colourless  spindle-shaped  tubers,  rich  m 
starcli.  Tlie  lateral  rhizomes  are  doulitless  in  a  condition  to  devekp'' 
themselves  as  independent  plants  when  separated  from  tlie  panjw^ 
The  central  rliizomes  formerly  known  as  Catrnitui  mimid*t,hXiA  th«' 


1  StAtbt.  Abstract  (aa  ij^uoted  p.  633,  noto 
3).  p.  7K 

^  Curcuma  from  the  Peraian  hurhum^  a 
uamo  iipplietl  also  to  aiiffron.  The  origin 
of  the  word  Turmrrk  ia  not  known  to  iia ; 
7Vmi  mrrifti  seema  to  be  a  corruption  of 
it. 


*Fig,  in  Beiitley  atid  Triinen't  1^*^' 
PlanU^pikftd,  (IS76). 

•  Flttckiger.  Die  Fmnk/Hrttr  l.vit.  tUU*. 
1873.11. 

Mlaine,  WUIm  and  /nwtitork*  jf '^ 
Arr/ifitnmmy  uf  Hkhtnutuf  iBoiU'^ 
Society),  l$53.  277. 


RHIZOMA  cimcuM.i^: 
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ongated  lateral  one8  as  Curcuma  loiujfi,  were  regarded  by  Lirmseus 
as  the  produeticm  of  (JintiBct  si>ecios. 

The  radical  fcuhei^  of  some  species  of  Curcvma,  as  C*.  angnstJfoUa 
Roxb,,  are  used  for  makiug  a  st>rt  of  arrowroot  (p,  637).  Sometimes 
they  are  tlrieil,  and  constitute  the  peculiar  kind  of  turmeric  which  the 

■Chinese  call  Yuh-kit},^ 
The  turmeric  of  commerce  cousists  of  the  two  soi-ts  of  rhizome  just 
meotionecl,  iiaioely,  the  a'tdfot  or  ro^jjr/  and  the  hftend  or  linnj.  The 
former  are  ovate*  pyriform  or  subsphericiil,  soiuotimes  pointed  at  the 
upper  end  and  crowned  %vith  the  reuiains  of  leaves,  while  the  sides 
are  beset  with  those  of  roots  and  marked  with  concentric  ridges.  The 
diameter  is  very  variable,  but  is  seldom  less  than  f  of  an  inch*  and  is 
frequently  nuich  more.  They  are  often  cut  and  usually  scalded  in  order 
to  destroy  their  vitality  and  facilitate  drying. 
K  The  lateral  rhizomes  are  subcylindrieal,  attenuate"!  towards  eithei* 
Wend,  generally  curved,  covered  with  a  rugose  skin,  and  marked  more  or 
less  plainly  with  transverse  rings*  Sometimes  one,  two  or  more  short 
knobs  or  shoots  grow  out  on  one  side.  The  rhizomes,  whether  round 
or  long,  are  very  hard  and  firm,  exhibiting  wdien  broken  a  dull,  waxy, 
resinous  surface,  of  au  orange  or  orange-brown  hue,  more  or  less 
brilliant.     They  have  a  peculiar  aromatic  odour  and  taste. 

Several  varieties  of  turmeric  distinguished  by  the  names  of  the 
countries  or  districts  in  whicli  they  are  produced,  are  found  in  the 
English  market:    but  although  they   ]>resent   differences   which    are 

I  sufficiently  appreciable  to  the  eye  of  the  experienced  dealer,  the 
characters  of  each  sort  arc  scarcely  so  marked  or  so  ctmstant  as  to 
J)e  recognizable  by  mere  verlml  description.  The  principal  sorts  now 
in  commerce  are  known  as  Chiit(f,  Mff*Jnff<,  Bt'ihjal,  Jdra^  and  Cochin, 
Of  these  tlie  first  named  is  the  most  esteemed,  but  it  is  seldom  to  be 
met  with  in  the  European  market^ 
H  Matlmn  Turvterlc  is  a  fine  sort  in  large,  bold  pieces.  Sometimes 
^packages  of  it  contain  exclusively  ri>und  rhizomes,  while  otheis  are 
made  up  entirely  of  the  long  or  lateral 

Bevgtfl  Tifrmccie  difiers  from  the  other  varieties  chiefly  in  its 
deeper  tint,  and  hence  is  the  sort  preferred  fur  dyeing  purposes. 

Jitva  Tunttcrir  presents  no  very  distinctive  features;  it  is  dusted 
with  its  own  pow<ler,  and  does  not  show  when  broken  a  very  brilliant 
oalour.  Judgiiitr  by  the  low  price  at  w^hich  it  is  quoted  it  is  not  in 
g^at  esteetn.  It  is  the  produce  of  Ctfrcuniff  lovffd  var.  /3.  hihufc^ 
Hassk. 

t  Microscopic  Structure — The  suberous  coat  is  made  u|)  of  H  to  10 
rt*ws  of  tabular  cells ;  the  pare n chyme  of  the  mitldle  cortical  layer  of 
large  rounflisli  polyhedral  cellH.  Towanls  the  centre  the  transverse 
section  exhil>its  a  colierent  ring  of  filu'o- vascular  bundles  representing 
a  kind  of  medullary  sheath.  The  parenehyme  enclosed  by  this  ring 
is  traversed  by  scattered  bundles  of  vessels,  and  in  most  of  its  cells 
contains  starch  in  amc^rphous,  angular,  or  roimdish  masses,  wluch  are 


>  Hatihtiry,  Pharm,  Journ.  in.  (1862/206; 

L  ftlao  Sciencf  Aiprr^,  254,  %.  IL  — It  in  uot 

''WhuUy  ilevoid  of  yellow  colouring  matter. 

^  A  good  deal  ia  exjKirtcd  from  Takow  in 

Fonoosa,  bnt  mostly  tn  Chmese  port*. — 


Htlam*  of  Trade  at  the  Trtattf  PorU  of 

China/or  1S72   p.  106. 

'  From  iiiformatioD  communicated  hy 
Mr.  Biimeiuiyk,  of  the  Botanical  Garden, 
Buiteiizorg,  ffava. 


G4-0 


ZTNGIBERAOE^. 


so  far  cli.sorganizerl  that  tliey  no  longer  exhibit  the  itsual  appearance  in 
pakrizcd  li^ht,  hut  are  nevertheles.s  turned  blue  by  iocline.  The  rtaidi 
lias  l>een  rethiced  to  this  condition  by  scalding. 

Resin  likewise  occurs  in  separate  cells,  forming  dark  j^ellowish-i 
parfcieh^s.    The  entire  ti88ue  is  penetrated  with  yelluw  colouring  uiatttM 
and  shows  numerous  drops  of  essential  oil,  which  in  the  fresh  rhizoi 
is  no  doubt  contained  in  peculiar  celb. 

Chemical  Composition — The  *b'ng  yielded  us  (1876)  one 
cent,  of  a  yellow  esst*utial  oil,  which  coutains  a  portion  boiling 
^50"  a,  answeriner  to  the  formula  O^'H^'O  ;  this  liquid  ditfers  fr<> 
car  vol  (p.  306)  l)y  being  inial>le  to  coniliine  with  SH^  The  otiif; 
constituents  of  curcuma  oil  boil  at  temperatures  much  above  250^;  w 
found  the  crude  oil  and  its  ditlerent  portions  slightly  dextrogjTratc. 

The  aqueous  extract  of  the  drug  tastes  bitter,  and  is  precipitated  h; 
tannic  acid. 

The  colouring  matter,  Curciimint  CH^^O",  may  be  obtained]  t«J  th«» 
amount  of  J  per  cent,  by  depriving  first  the  drug  of  fat  and  essential 
oil.  The  powder,  after  that  treatment  with  bisulphide  of  carbon, 
is  gradually  exliausted,  according  to  Daube  (IN71),  with  warm  petn»- 
loum  (boiling  point  HO"-  90'  C).  On  cooling  chiefiy  the  last  ptrrtioiH 
of  petroleum  deposit  the  crystalline  curcumin.  Its  alcoholic  solution  i'^ 
purified  by  uuxiug  it  cautiously  with  basic  acetate  of  lead,  not  allowinir 
the  lh|uid  to  assume  a  deciiledly  acicl  reaction.  The  red  precipitate' 
thus  formed  is  collected,  washed  with  alcohob  iumien*ed  in  wakr,  arul 
decomposed  with  sulphuretted  hydrogen.  !Prom  the  dried  mixtun*  of 
sulphide  of  lead  and  curcumin  the  latter  is  lastly  removed  hy  boiling 
alcohol. 

By  Ivanow-Gajewsky  (1^73)  the  best  produce  of  curcumin  b  stete<i 
to  be  obtained  by  washing  an  ethereal  extract  f»f  turmeric  with  yr^ok 
ammonia,  dissolving  tlie  residue  in  Ixiiling  concentrated  ammonia*  noJ 
passing  into  the  solution  carbonic  acid,  by  wliich  the  ciircuniin  i* 
precipitated  in  flakes. 

After  due  recrystallization  from  alcohol  curcumin  forms  yelbw 
crystals,  having  an  odour  of  vanilla,  and  exhibiting  a  fine  blue  in 
reflected  light.  They  melt  at  l(i.3°  C.  Curcuuun  is  scarcely  soluble, 
even  in  boiling  water,  but  dissolves  readily  on  addition  of  wi 
alkali  either  caustic  or  carbonate.  On  acidulating  these  ,solutiom,  * 
yellow  powder  of  curcumin  is  precipitated.  Curcumin  is  not  abundantlv 
di^olved  by  ether,  very  sparingly  by  lK*nzol  or  bisulplude  of  carkMi 
It  is  not  volatile;  heated  with  zinc  dust  it  yields  an  oil  kiiling  »t 
290** ;  fused  with  caustic  potasli,  curcumin  affords  protocjvtechnic  flt'i'' 
(page  2m. 

Paper  tingiMl  with  an  aleoh<j!ic  solution  of  curcuniin  displays  »«» 
addition  <>f  an  alkali  a  brownish-reil  c(jluration,  l>eeuuung  violi-t  «» 
drying.  Boracic  acid  producers  an  tirange  tint,  turning  blue  uy  iwMiti'^D 
of  an  alkaline  solution.*     This  behaviour  of  (impure)  curcumiu  wa* 


( 


'  The  foUowiug  is  a  ^trikinij  exjjerimcint, 
allowing  some  of  theso  clmiiges  of  colour: 
— I'iace  a  little  pnished  turmeric  or  the 
pow«^ltr  fin  htottiiig  paper,  and  moisten  it 
repesatetUy  with  chJoroionii,  allowing  the 
latter  to  evaporate-  There  will  tboa  be 
formed  on  the  pajier  a  yoUaw  Btaiii,  which 


on  addition  of  a  slightly  ii(?idtilAt«*>l  •olot'*'* 
of  Iwrax  and  drying  a^tsumes  a  pun*!**  b**^ 
If  the  paper  is  now  sprinkle* I  with  •lUoi* 
aniinonia  it  will  acquire  a  tranvieiil  ^'^ 
This  reaction  enables  tiu©  to  rocognif*  ^ 
presence  of  tunneric  in  jHiwder«4  rhwh»i^ 
or  mustard. 


sointed  out  by  Vogel  as  early  as  1815,  and  has  since  that  time  been 
utilized  ns  a  eheniical  test. 

Borax  adcled  to  an  alcoholic  solution  of  curcuniin  gives  rise  to  a 
crystallizable  siihstanoe,  wliieh  Ivanow-Gajewsky  (1870)  isolated  by 
heating  an  alcoholic  extract  of  turmeric  with  boracic  and  sulphuric 
acids.  It  forms  a  purple  crj^stalline  powder  with  a  metallic  green 
lustre,  insoluble  in  wat<*r,  but  soluble  in  alcohol.  Its  solution  is  coloured 
dark  bhie  by  an  alkali. 

According  to  the  same  chendst  there  also  exists  in  curcuma  an 
alkaloid  in  very  small  ipiantity.     Kachler  (1870)  found  in  the  aqueous 

e:tion  an  abundance  of  bio.adtife  of  jiotasHium. 
ommerce — In  the  year  1800  there  w^ere  imported  into  the  United 
doru  04,280  cwt.  of  turmeric;  in  1870,  44,000  cwt., — a  very  large 
proportion  lieing  furnished  by  Bengal  and  Pegu.      The  export  from 
Calcutta^  in  the  year  1870-71  was  50,852  cwt. 

Bombay  expoiied  in  the  year  1871-72,  20,780  cwt.,  of  which  the 
greater  portion  was  shipped  to  Sind  and  the  Persian  Gulf,  and  only 
910  cw*t  to  Europe.^ 

Uses— Turmeric  is  employed  as  a  condiment  in  the  shape  of  curry 
■jowder,  and  as  such  is  often  sold  by  druggists ;  but  as  a  medicine  it  m 
^>8olete.     It  is  largely  consumed  in  dyeing. 

Substitute — Cochin  Ihivmerie  is  the  produce  of  some  other  species 
Curcuma  than  C,  krtiga.     It  consists  exclu.sively  of  a  bulb-shaped 
;ome  of  large  dimensions,  cut  transversely  or  longitudinally  into 
ices  or  segments.    The  cortical  part  is  dull  browTi ;  the  inner  substance 
hoiTiy  and  of  a  deep  orange-brown,  or  when  in  thin  shavings  of  a 
brilliant  yellow.     Mr.  A.  Forlx-s  Sealy  of  Coclun  lias  been  good  enough 
~    send  us  (1873)  living  rhizomes  of  this  Curcu^ytft,  wliieh  he  states  is 
Bostly  gro^^^l  at  Alwaye,  north-east  of  Cochin,  and  is  never  used  in 
\e  country  as  tiirmeric,  though  its  starchy  tubers  are  employed  for 
a»king  arrowroot.     The  rhizomes  sent  are  thick,  short,  conical,  and  oi 
Eiormous  size,  some   attaining  as   much   as  2J  inches   in   dianieter. 
Internally  they  are  of  a  bright  orangc-yellow. 

The  iMeautiful  figures  ot  Roscoe  ^  show^  several  species  of  Curcimia 
id  Zingiber  provided  wdth  yellow  tubers  or  rhizomes,  all  probably 
pntainbig  curcunun. 


RHIZOMA   GALANGiE. 

Radix  Galang(e^  minoris;  Galangal;  F.  Macine  de  Oalmuja; 

O,  Qalgant. 

Botanical  Otigin^Alpima  officinannn  Hance,*  a  flagdike  plant, 


*  Returns  quoted  at  p.  67 1»  note  2. 
^  -  SUMlf-infnt  of  the  Tradt  arid  Navtgaiion 
^  Bomlmy  for  iS7 1-72,  pt  ii.  95. 

*  MonandroftH  Piatit^  of  the  oi'drr  Seitn- 
)§fte<r^  Liverpool,  18*28,  enitecmMj  Zin(fibcr 
tt/utumunar. 

*  Galangn  appears  to  be  derivcil  fioin  the 
Arabic  name  Khitlnnjan,  whiiih  in  turn 
comet  from  tbe  Cbine»e  Katt-ftniiff  Kiaiiff, 
signifjriiig,  as  Dr.  F.  Porter  Sniitti  hujs  in- 


2s 


formed  ua^  Kau-Hanp  ginger.  Kau-liang  is 
the  ancient  name  of  a  district  iu  the  pro- 
viuce  of  Kwangtung. 

^Journ,  of  Linnean  Society tBotsmy,  xiii. 
(1871)  1 ;  afso  Trimeu's  Jowm.  of  Bot^^  ii. 
(1873)  175;  Bentley  and  Trimem'a  MfjL 
Plants,  part  31  (1878).— Dr.  Thwaitea  of 
Ceylon,  who  has  the  plant  in  cultivation, 
lins  l>een  good  enough  to  send  ua  a  fint^ 
coloure^d  drawing  of  it  in  flower. 
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with  steins  about  4  feet  higli,  cluthiMl  with  narrow  lanceolate  leawj, 
and  teniiinatiiig  in  short  an<l  jsiuiplt;  racemes  of  elegant  whit^e  flowers, 
shaded  and  veined  with  dull  red.  It  grows  cultivated  in  the  island 
of  Hainan  in  the  south  of  China,  and,  as  is  supposed,  in  some  of  tlm, 
southern  provinces  of  the  Chinese  Empire. 

History— The  earliest  reference  to  galangal  we  )iave  met  with 
occurs  in  the  writing.s  of  the  jVralnan  geograplyer  ihn  Khurdiidlkah '  aliout 
A,D,  86D-880,  wdio  in  enumerating  the  prodoctioiLs  of  a  coiintrv  calle*! 
Sila,  names  galangal  together  with  jaiisk,  aloes,  camphor,  silk,  and 
cassia.  Edrisi,"-  three  Inindred  years  later,  is  more  explicit,  fur  he  niea- 
tions  it  with  many  other  productions  of  the  far  East,  as  brought  from 
India  and  China  to  Aden,  then  a  great  euiporium  of  the  trade  of  Awa 
with  Egypt  and  Europe.  The  physician  Alkindi,^  who  lived  at  Bassora 
and  Bagdad  in  the  second  half  of  the  0th  century,  and  somewhat  Ist^r 
llhazes  and  Avicenna,  notice  galangal,  the  ime  of  wliich  wIls  introduce*! 
Liito  Europe*  througli  the  medical  system  promulgated  by  them  and  other 
writers  of  the  same  school.  A.s  to  ( Treat  Britain,  galingal,  as  it  wa.* 
frequently  spelt,  also  occurs  in  tl>e  Welsh  *' Meddygou  Myddfai"  (see 
Appendix). 

Many  notices  exist  showing  that  galaiigal  was  iiijporte<l  %rith  poppet 
ginger,  ekjves,  nutmegs,  cardamoms  and  zedoary ;  and  that  during  th«* 
middle  ages  it  was  used  in  conn^ion  with  these  siibvstances  as  a  culiiian 
spice,  which  it  is  still  held  to  be  in  certain  part8  of  Europe/  Tbr 
plant  atibrding  the  drug  was  unknown  imtil  the  year  1870,  when  a 
description  of  it  wai*  comnnmicated  to  the  Linnean  Society  of  Lmiosi 
by  Dr.  H.  F.  Hance,  from  specimens  collected  liy  Mr.  E.  C.  Taintor, 
Hoihow^  in  the  north  of  Hainan. 

Description — The  drug  consists  of  a  cylindrical  rhizome,  ha^ 
a  maximum  diauveter  of  about  J  of  an  inch,  but  for  the  most 
considerabl}'  smaller.  This  rhizouie  has  been  cut  wliile  fre.sh  into  short 
pieces,  1|  to  3  inches  in  length,  which  are  often  l»ranched,  and  ar^ 
marked  transversely  at  short  intervals  by  narrow  raised  sintious  rings, 
indicating  the  former  attachment  of  leaves  or  scales.  The  pieces  art 
hard,  tough  and  shrivelled,  exteraally  of  a  dark  reddish-brown,  display- 
ing  when  cut  transversely  an  internal  substance  of  rather  paler  hue 
(but  never  white),  with  a  darker  central  column.  The  drug  exhale^ 
when  comminuted  an  agreeable  aronm,  and  has  a  strongly  p\mg«nt. 
spicy  ta^ste. 

Microscopic  Structure— The  central  portion  of  the  rhizome  b 
separatcfl  from  the  out-or  tissue  by  the  nucletis  sheath,  which  appeAtsas 
a  well'delined  darker  line.  Yet  the  central  tissue  does  not  ditfer  much 
from  that  suiTrjunding  it,  both  being  composed  of  uniform  parendj)TD<* 
cells,  traversed  by  scattered  vascular  bundles.  There  also  cK^ur  tliri»ugh 
out  the  whole  tissue  isolated  cells  loaded  wdth  essential  oil  or  t*^ 
But  the  larger  luuulier  of  cells  abound  in  large  starch  gin  ^  ■'  v< 
unusual  club-shai>i3d  form.     Some  cells  contain  a  brown  s\i'  tii 
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*  Work  quoted  in  the  Appendix — tome  v. 
294, 

*  Dt  Rcrmn  tjnidibuA^  Afguutontti,  I'nSL 

*  Mac^r  Floritlua  (see  p.  627),  cap.  70, 


was  alre^y  acqufttnted  with  it, 

*  Hmnbury,  IJU/oriral  .Vofoi  m  lk$  JMi 
(*nfangai  qf  pharmnct/ — Jourm.  ^  £*■■* 
.SW^/jPA  Bot.  xiii.  (ISll)  20 ;  Pkum,  ifa»» 
S«pt.  23.  1871^  246 ;  J^Wokv  P»^m%  M 
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Bring  from  rem\  in  lining  ijisoluble  in  alcohol.     Tlie  corky  layer  is 
?markable  from  its  colls  ha\^ng  iinrliilatod  walk. 

Chemical  Composition — The   odour  of  galangal  m  due  to  an 
ssential  oil,  which  the  rhizoma  yields  to  the  extent  of  only  07  por 
?nt,  and  which  we  founJ  to  be  veiy  slightly  deviating  the  plane  of 
polarization  to  the  left 

Brande.s  ^  extracted  from  Oalangal,  hy  means  of  ether,  an  inodorous, 
tasteless,  crystalline  body  called  AVf/ji/i/r^r/f/,  which  is  worthy  of  furthi^r 
exannnation. 

The  pungent  principle  of  the  dru«:j,  which  is  probably  analogous  to 
that  of  ginger,  has  not  neen  studied. 

Commerce — tJalangal  is  shipped  from  Canton  to  other  pori^  of 
China,  to  India  an<)  Europe,  Init  there  are  no  general  statistics  to  g\\v 
an  idea  of  the  total  production.  From  official  returns  quotefl  by  Hance, 
the  export  (»f  the  year  \HiVJ,  which  seems  to  have  been  exceptiojially 
large,  amf muted  to  370,H00  ft.  From  Kiung-chow,  island  of  Hainan, 
2,1  IS  peculs  (281,783  Wl)  were  exported  in  1877. 

Uses— The  drug  is  an  aromatic  stimulant  of  tlic  nature  of  ginger, 
now  nearly  obsolete  in  British  luedicine.  It  is  still  a  popular  remedy 
and  spice  in  Livonia,  Esthonia  and  central  Russia,  and  by  the  Tartars 
is  taken  wdth  tea.  It  is  also  in  some  requisition  in  Russia  among 
brewers,  and  the  uianufacturers  of  vinegar  an<l  cor<lia]s,  and  finally  as 
a  cattle  medicine. 

Substitote — The  rhizoiua  of  A/jriva  G(davff((  Willd.,  a  plant  of 
Java,  constitutes  the  drug  kno^vn  as  liitdu*  Oahntf/ii^  'inajori'?  or  Gr^^jfpr 
Gft/fivgal,  packages  of  which  occasionally  appear  in  tlie  Loudon  drug 
sales.  It  may  lie  at  once  distinguished  fiom  the  Chinese  <lrug  by  its 
much  larger  size  and  the  pale  hnW  Inie  of  its  internal  substance,  the 
latter  in  strong'  contrast  with  the  <iran£je-brown  outer  skin. 
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ina   CaMumoTiii  7}ii7iori8;   C'itnhnnoTYiH,  Makibar   (hrdmyiortna ; 
F.  CardamoTiies ;  G.  Cardamomen. 
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I  Botanical  Origin^ — EletiarUr  Carthwioviinn  Maton  (Alpinia  Car- 
mkimomuyn  Roxb.),  a  tlag-like  perennial  plant,  (1  to  12  feet  high,  with 
large  lanceolate  leaves  on  long  sheathing  st^tlks,  and  flowers  in  lax 
flexuose  horiicontal  scapes,  6  to  \H  inches  in  length,  which  are  thrown 
out  to  the  number  of  3  or  4,  close  to  the  ground.  The  fruit  m  ovoid » 
three-sided,  plump  and  smooth,  with  a  fleshy  green  pericarp. 

The  Cardamom  plant  grows  abundantly,  both  wil<l  and  under  culti- 

B»tion,  in  the  moist  shady  mountain  forests  of  North  Canara,  Coorg  and 
iTynaad  on  the  Malabar  Coast;  at  an  elevation  of  2oOO  to  5000  feet  above 
the  sea.     It  is  truly  wild  in  Canara  and  in  the  Anamalai,  Cochin  ant! 
Travancore  forests.*     The  cardamom  region  has  a  mean  temperature  of 
C.  (72^  F),  and  a  mean  rainfall  of  121  inches. 

Archiv  tier  Phnrm,  xix.  (lS39)r»2.  Tjicoadive  group,  west  of  ^Ulabar,  i*  iii 

'  -  From  Ekttari,  the  Mttllynlim  name  of  liat>ited   W   Moplaha,    known  (as  wr.  ait' 

be  plant.  — Fig.  in  Bentley  \m*\  Trimen'i*  infonned  oy  Di'.   King,    Calcutta)   in    the 

WttL  Plants^  |mrt  24  0^77).  fiouth  of  Imlia  as  dealens  hi  catHliiinonia* 
f  *  The  sniftll  '*  Cnrtftnturm  "  iHlaud  in  the 
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A  well-marked  variety,  differing  chiefly  in  the  eloiigat4>d  form 
large  size  of  its  fniiis,  is  fouiKl  wild  iix  the  forests  of  the  central  ai>d 
southern  provinces  of  Gey  1  oil.  It  was  formerly  regarded  as  a  illstinct 
8peeies  under  the  name  of  Mettaria  mtfjor,  hut  careful  observ-ation  of 
growing  specimens  has  shown  that  it  possesses  no  characters  to  warranl 
it  being  considered  more  than  a  variety  of  the  tj'pical  plant,  and  it  i^; 
therefore  now  called  E.  (■ardammnum  van  ^.  It  is  only  known  to  occni 
in  Ceyh>n,  where  the  ordinary  cardamom  of  Malabar  is  not  found  exori4' 
as  a  cultivated  plant.^ 

History — Cardamoms,  Eld,  are  mentioned  in  the  writings  uf 
Susvuta,  and  hence  may  have  been  used  in  India  from  a  remot43  peritxL 
It  is  nofc  unUkely  that  in  coiumon  with  ginger  and  pepper  they  reaches! 
Europe  in  classical  times,  altliough  it  is  not  possible  from  the  de^cripti<>r« 
that  have  come  down  to  determine  exactly  what  was  the  KafySdfAtaiiaf 
of  Theoplna.stus  ami  Dioscoriiles,  or  the  ^'Afxw/jioi^  of  the  last-nainnl 
writer.  The  Araoiimtn,  Amoinis  and  Cardantoraum  of  Pliny  are  aha 
doubtful,  the  description  he  gives  of  the  last  l)eing  unintelligihle  as 
applied  to  anything  now  known  by  that  name. 

In  the  list  of  Indian  spices  liable  to  duty  at  Alexandria,  circa  LP. 
nCi-lHO  (see  Appendix,  A),  Amomum  as  well  as  Caniamtwmm  b* 
mentioned.  St.  Jerome  names  j4r/io?H urn  together  with  musk.  a«  pt^i- 
fiuues  in  use  among  the  voluptuous  ecclesiastics  of  the  4th  centurj^- 

CardamoDis  are  named  by  Edrisi^  al)Out  A.D.  1154  as  a  production  of 
Ceylon,  and  also  as  an  article  of  trade  from  China  to  Aden;  and  in  the 
sauic  century  they  are  mentioned  together  with  cinnamon  and  clove* 
(p.  282)  as  an  import  in  Palestine  hy  way  <jf  Acre,  then  a  trailing  citv 
of  the  Levant.* 

The  iirst  writer  who  definitely  and  correctly  states  the  country  of 
the  cardaruom  appears  to  be  the  Portuguese  navigator  Barliosa^  (15 UK 
who  frerpujntly  names  it  as  a  production  of  the  Malabar  coasL  Garci* 
do  Orta^  mentions  the  shipment  of  the  drug  to  Europe;  he  also  asort- 
tained  that  the  larger  sort  \xm  produced  in  Ceylon.  The  Maliil«a^ 
cardamon  plant  was  figured  by  Rheede  under  its  indigenous  name  ol 
EldtaTi? 

The  essential  oil  of  cardamoms  was  distilled  before  1544  i'^-  V«1.»riw 
Cordus  (see  p.  52G,  note  1). 

Cultivation  and  Production — Although  the  cardamom  jihiuf  ^t  ■• 
wihl  in   the  forests  of  ^Southern  India,  where  it  is  coinmonlj  ci^li*  i 
Ildclfi,  its  fruits  are  largely  obtained  from  eultivatetl  plants    Tin* 
metliods  of  cultivation,  which  vary  in  the  fbiferent  Llistricts,  may  b' 
thus  descriljed: — 

1.  Previous  to  the  commencement  of  the  rains  the  eulti%  »'0«t 

the  mountain  sides,  and  seek  in  the  shady  evergi-een  forests  ..  »t»^* 

some  cardamom  plants  are  growing.    Here  they  make  small  clearings. ift 


*  Tliwaites,  Knumcratio  Plantarum  Zey- 
tuukr,  18G4.  318. 

^  S.  Hiermiymi  Ojfei^a  Omnia,  eel.  Migne, 
ii.  (1845)  297,  in  Pairohrfue  curm*  com- 
plHu^f  vol  xxii, 

■  In  the  work  ([U<>te<)  in  the  AwjeiidiXt  i. 
(1836)  73,  51.— It  is  cjuestiounble  whetljL^r 
Eifitaria  is  ifitcniled  at  |».  51. 

*  A/o^f/aiid  curious  ortkk  on  rartlamofHA, 


by  A  phamiaciiit  of  Cairo,    1 3th  ceutaiy*  | 

named  Abut  Mctiaj  id  qiiotG<l  by  l«l««. 

IJixfoh'f  df  In  Mvthdne  oiviV^   iL  (T-im 

1876)  215. 

^  Dtju-nption  of  the  CoaMs  i^  £ad4frn 

and  Malabar,  Uakluyt  SooictJ.  IddL  • 

C4,  147,  154.  etc. 
*<  Id  the  work  quoted  At  p*  IM7,  Mit 
'  IJortus  Mahbaricux,  id,  (10192)  ^t^^ 


^hicli  the  adniission  of  light  occasioiLs  the  plant  to  ilevelopein  ab«iii< lance. 

The  cardaiiiotii  plants  attam  2  to  3  feet  in  height  during  the  following 
moasoonj  after  which  the  ground  is  again  cleai'ed  of  weeds^  protected 
with  a  fence,  and  left  to  itself  for  a  year.  About  two  yeai's  after  the 
first  clearing  the  plants  begin  to  flower,  and  five  months  later  ripen 
some  fruits,  but  a  full  crop  is  not  got  till  at  least  a  year  after*  The 
plants  continue  productive  six  or  seven  years.  A  garden,  484  square 
yards  in  area,  (out  of  which  may  be  made  in  an  acre  of  forest, 
will  give  on  an  average  an  annual  crop  of  12|  lbs,  of  garbled 
cardamoms.*  Ludlow,  an  As,sistant  Conservator  of  Forests,  reckons 
that  not  more  than  28  lbs.  can  be  got  from  an  acre  of  forest.  From 
what  he  says,  it  further  appeal's  that  the  plants  which  come  up  on 
clearings  of  the  Coorg  forests  are  niainl^^  se.edlivtjs,  which  make  their 
appearance  in  the  same  ^'^«.<fKi-spontaneous  niamier  as  certain  plants  in 
the  clearings  of  a  wood  in  Europe.  He  says  they  commence  to  tc^ar  in 
about  3J  years  after  their  first  appearance/-^  The  plan  of  cultivation 
above  described  is  that  pursued  in  the  forests  of  Travancore,  Coorg  and 
Wynaad. 

2.  On  the  lower  range  of  the  Pnliiey  Hills,  near  Dindigul,  at  an 
deviation  of  about  5,000  feet  above  the  sea,  the  cardamom  plant  is 
cultivated  in  the  shade.  The  natives  bum  down  the  underwood,  and 
clear  away  the  .small  trees  of  the  dense  moist  forests  called  sholas^ 
which  are  damp  all  the  year  round.  The  cardamoms  are  then  sown, 
and  when  a  few  inches  high  are  planted  out,  eitlier  singly  or  in  twos, 
under  the  sharie  of  the  large  trees.  They  take  fi\-e  years  before  they 
bear  fruit:  '*  in  October  "  remarks  our  informant,^  '"  1  saw  the  plants  in 
full  flower  and  also  in  fruit, — the  latter  not  liowever  ripe," 

3.  In  North  Canara  and  Western  Mysore  the  cardamom  is  cultivated 
in  the  betel-nut  plantatiorus.  The  plants,  which  are  raised  from  seed, 
are  planted  between  the  palms,  from  w^hicli  and  from  plantains  they 
derive  a  certain  amoimfc  of  shade.  They  are  said  to  produce  fruit  in 
their  third  year. 

Cardamoms  liegin  to  ripen  in  October,  and  the  gathering  continues 

during  dry  weather  for  tw^o  or  tliree  months.     All  the  fruits  on  a  scape 

do  not  become  ripe  at  the  same  time,  yet  too  generally  the  whole  scape 

is  gathered  at  once  and  dried, — 1<:>  tlie  manifest  detriment  of  the  drug. 

^Yib  is  done  partly  to  save  the  fniit  from  being  eaten  by  snakes,  frogs 

bid  sqidiTeis,  and  partly  to  avoid  the  capsules  splitting,  w^hich  they  do 

when  quite  niatin*e.     In  some  plantations  however  the  cardamoms  are 

fathered  in  a  more  reasonable  fashion.     As  thoy  arc  collected  the  fruits 

are  carried  to  the  houses,  laid  out  for  a  few  days  on  mats,  then  stripped 

Jrom  their  scapes,  and  the  drying  completed  by  a  gentle  fire-heat.     In 

Koorg  the  fruit  is  stripped  from  tlie  scape  before  drying,  and  the  drying 

^  sometimes  effected  wholly  by  sun-heat. 

In  the  native  states  of  Cochin  and  Travancore  cardamoms  are  a 
aonopoly  of  the  respective  governments.     The  rajah  of  the  latt-er  state 
iquires  that  all  the  produce  shall  be  sold  to  his  officials,  who  forward 


'  Report  OH  the  Admimfttrnthn  of  Coory 

'  0it  tjear  1872-73,  Bangalore,  1873.  44. 

•  Ktliot,  EitiwntHCt'Ji  of  a  Plmtier  in  ihr 

"  I  (^Mmore,  Loini  ii,  ( 1 87 1 )  *20U  200. 

,  Bodaorn^  Cuniiervator  gl  Forests, 


Madras,  We  have  Itkt^^^BC  to  acknowledge 
iiiformation  on  this  head  from  Dr.  Braiidis, 
Inspector 'General  of  Forents  iei  lodia,  and 
Ih".  King,  Director  of  the  Botanic  Garden » 
('aloutta. 
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it  to  the  main  depot  at  Alapalli  or^Aleppi,  a  portjin  Ti-avancoi-e,  where 
his  commercial  agent  re>sides.     The  rajah  is  tenacious  of  his  rights,  mwI 
inserts  a  clause  in  the  leases  he  grants  U:>  European  coffee-planter^  of  J 
whom  a  great  many  have  settled  in  his  territory,  requiring  that  carda*! 
moms  shall  not  he  grown. 

The  eardamooi?^  at  Aleppi  are  sold  by  auction,  and  bought  chietij 
hy  Moplah  merchants  for  transport  to  diiierent  part«  of  India,  and  fd»\^ 
through  third  parties,  to  England.     All  the  lower  qualities  are  consumcJ 
in  India,  and  tlie  finer  alone  shipped  to  Europe. 

In  tlie  forests  l>e longing  to  tlie  British  Govermnent  cardamoms  an* 
mostly  reckoned  among  the  miscellaneous  items  of  protiuce  ;  hut  in 
Cnorg,  the  earrlamom  foresis  are  now  let  at  a  rental  of  £3,000  perj 
annum  under  a  lease  whieli  will  expire  in  1878.^ 

Dr.  Cleghorn,  late  Conservator  of  Forests  in  the  MatiraH  Presidency, 
observes  in  a  letter  to  one  of  us,  that  the  rapid  extension  of  coffee 
ctdture  along  the  slopes  of  the  Malabar  mountainB  has  tended  to  le^.Ken 
the  prodttction  of  cardamoms,  and  has  encroached  considerably  upon 
the  area  of  their  indigenous  grcvwth.  A  recent  writer  *  ha^  shown  froui 
his  own  experience  that  the  cultivation  of  the  cardomom  is  a  branch  of 
industry  worth  the  attenti<in  of  Europeans,  and  has  given  many  valuable 
details  for  insmlng  successfid  results* 

Description^The  fruit  of  the  Malabar  cariiamom  as  foimd  in 
commerce  is  an  ovoid  or  oblong,  three-sided,  three-valved  capsule, 
containing  numerous  seeds  arranged  in  three  cells.  It  is  rounded  *t 
the  base,  anrl  often  rt-tains  a  suiall  stalk ;  towards  the  apex  it  Ls  moit 
or  le>ss  contracted,  and  ierndnates  in  a  short  lieak.  The  fonijitudinally* 
striated,  inodorous,  tastele.ss  pericai^  is  uf  a  pale  gi-eyish-yellow,  or  Vmtf, 
or  brown  when  fidly  ripe,  of  a  thin  papery  consistence,  splitting  length- 
wise into  tliree  valves.  From  the  nddtUe  of  the  inner  side  of  each  vii^*' 
a  thin  partition  projects  towards  the  axis,  thereby  producing  three  cell^. 
each  of  which  encloses  5  to  7  dark  bro\\Ti,  aromatic  seeds,  arranged  IB 
two  rows  and  attacheil  in  the  central  angle. 

Tlie  seetls,  which  are  about  two  lines  long,  are  irregiilarly  angular. 
transversely  rugose,  and  have  a  depressed  hilum  and  a  deeply  channel W 
raphe.     Each  seed  is  enclosed  in  a  thin  colourless  aril. 

Cardamoms  vary  in  size,  shape,  colour  and  tiavour :  those  which  air 
shortly  ovoid  or  nearly  globular,  and  yV  ^^  tV  <^f  ^^  i^<*^  in  length,  an.' 
teruied  in  trade  language  shorts;  while  those  of  a  more  elongated  foni», , 
pointed  at  each   end,  and  ^'j^  to  ^\  of  an  inch  long,  iii'e  called  fJiOf^' 
hmij^i.     They  are  further  distinguisheil  by  the  naiues  of  ItH^alitieSt  »» 
Malabar    <or    Man^^alore),  Aleppi,  and   Madras,       The   Mahrhtr  Oj  * 
iknttOini<,  which  are  the  most  esteemed,  are  of  full  colour,  and  oonir 
of  both  forms,  namely  shorts  and  f^hort-hiig^;    they  are  brought  t»J , 
Europe  rid  Bomba}'.     Tho.se  ierms  Afepjr!  are  generally  ahoiis,  plami'vJ 
1  leaked  and  of  a  peculiar  greenisli  tint ;  tht^y  are  imported  from  Calicut  I 
and  sometiiijrs  from  Aleppi.    The  MtidrntiSLVii  chieHy  of  elongateii  fonn 
i/ifioH-itmtfs)  and  of  a  more  pallid  luie;  they  are  shipped  at  Madjusii*' 
Pondicheriy. 

Cardanioms  are  esteemed  in  proportion  to  their  plumpness  iiJ 
heaviness,  an<l   the  sound   anfl    mature  condition  of   the  f*eeds  tl^  I 


'  Rc|JOrt  4Ut*t€<l  At  IK  Ij4i>.  uotc  I. 


•  Elliot,  op,  ret,  eliAp.  12, 
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coiit4iin.     UoikI  samples  at1'»nd  al>uut  tlnee-fonrtlis  of  ilieir  wfiglit  ut' 
seeds/ 

The  fniits  of  the  second  fonii  (var.  /3)  of  Ekttnria  Cardamornum, 
known  in  trade  as  Ceylon  Cardttmoius,  are  from  1  to  2  inches  in  length, 
and  yV  ^^  rV  <^f  an  inch  in  hreadth.  distinctly  three-sided,  often  arched, 
and  always  of  a  dark  greyish -brown.  The  seeds  ai-e  larger  and  more 
numerous  than  those  of  the  Malabar  plant,  and  somewhat  different  in 
odour  and  taste. 

Microscopic  Structure — The  testa  of  the  seed  consists  of  three 
distinct  layers,  namely  an  exterior  of  thick-walled,  spirally-striated  cells, 
somewhat  longitvidinally  extended,  and  exhibiting  on  transverse  section, 
square,  not  very  large,  cavities  ;  then  a  row  of  large  cells  with  thin 
transverse  walls  ;  and  tinally,  an  internal  layer  of  deep  brown,  radially- 
arranged  cells,  the  walls  of  which  have  so  thick  a  deposit  that  at  the 
most  only  small  cavities  remain. 

The  grannlar,  colourless,  sac-shaped  albun>en  encloses  a  horny  endo- 
sperm, in  which  the  embryo  is  inserted  the  projecting  radicle  being 
direet«^d  t<jwards  the  hilum.  The  cells  of  the  albumen  have  the  foiin 
of  elongated  polyhedra,  almost  entirely  Hlled  with  very  small  starch 
^Tanules.  Besides  them,  there  occur  in  most  of  the  cells,  somewhat 
larger  masses  of  albuminoid  matter  haviug  a  rhumbohedric  forui,  dis- 
tinctly obsei"v^able  when  tliiu  slices  of  the  seed  are  examined  under 
almond  oil  in  polarized  light.  These  remarkable  crystalloid  bodies 
resemble  those  occurring  in  the  seeds  of  cumin  (p.  332). 

Chemical  Composition — The  parenchymc  id'  the  albumen  and 
embryo  is  loaded  with  fatty  oil  and  easential  oib  the  foruier  existing 
in  the  seed  to  the  extent  of  abtvut  10  per  cent. 

The  percentage  of  essential  oil  is  stated  by  Messrs.  JSehimmel  Ac  Co., 
I^ipzig,  to  be  equal  tii  5  in  the  Madras  Cardauioms,  and  to  3*5  in 
the  Ceylon.  We  found  the  latter  to  be  dextrogyrate  ;  the  same  gen- 
tlemen presented  us  (187(>)  with  a  crvstallized  deposit  from  the  latter 
oil,  which  appears  to  be  ifleiittcfd  vnfh  t'oiiimou  varnphor.  Its  alcoholic 
solution  deviates  the  plane  of  polarization  to  the  right,  apparently  to 
the  same  amount  as  that  of  common  camphor  (see  also  oil  of  spike, 
p.  479). 

Dumas  and  P^ligot  (1834)  state  to  have  obtained  from  the  essential 
oil  of  cardamoms  (inodorous  ?)  crystals  of  teipin,  C^'^H^'"'  +  3  OH".  The 
anh  of  cardamoms,  in  common  with  that  of  several  other  plants  of  the 
name  order,  is  remarkably  rich  in  manganese,^ 

Commerce — There  are  no  statistics  to  sliow  the  production  of 
cardamouis  in  the  south  of  India  or  even  the  quantity  exported.  The 
shipments  in  the  year  1872-73  froui  Bombay,  to  which  port  the  drug  is 
largely  sent  from  the  Madras  Presidency,  amounted  to  l,«>oO  cwt.,  of 
which  1,055  cwt.  were  exported  to  the  United  Kingdom."' 

Cardamouis,  the  produce  of  Ceylon  and  therefore  of  the  large  variety, 
were  exported  from  that  island  in  1872  to  the  extent  of  9/273  lb. — ^the 
whole  quantity  being  shipped  to  the  United  Kingdom/ 

*Thua  202  lb,  alidled  at  various  times  «  Fhni^t,  Jouni.  iii.  {1S72)  208. 

dxiring  10  yearn,  atforiletl  154^  lb.  of  ftcetta.  '  Stattinetit  of  the  Trade^  ttc,  qf  B&mhay 

(Inforroation  from  tlie  laboratory  accounts  for  1872*73,  ii.  .18.  90, 

of  Mewrs.  Allen  and   HaQburys,   Plough  ^Ct^ahn  Bfnt  liwk  J'oi*  1872,  Colombo, 

1  Coxirt,  Lombard  Str.)  1873.  543. 
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Uses — Cardamonis  are  an  agreeable  aromatic,  of  ten  adminkiteTed  in 
conjunction  with  other  medicines.  As  an  ingredient  in  curry  powder, 
they  have  also  some  iiise  aa  a  condiment.  But  the  coasumption  in 
En<Hand  is  small  in  comparison  with  what  it  is  in  Russia,  hweden, 
Norway  and  parts  of  Gerniany,  where  they  are  constantly  employed  ai 
a  spice  for  the  flavouring  of  cakes.  In  these  coimtries  Ceylon  carda* 
moms  are  also  used,  but  exclusively  for  the  manufacture  of  liqueurs 
In  India,  cardamoms,  besides  being  used  in  medicine,  are  employed  Mj 
a  condiment  and  for  chewing  with  betel. 

Other  sorts  of  Cardaniom. 

The  fruits  of  several  other  plants  of  the  order  Zingiherac&x  have 
at  various  times  been  employed  in  pharmacy  imder  the  common  name 
of  Cardamonu  We  shall  here  notice  only  those  which  Imve  some  im- 
portance in  European  or  Indian  commerce.* 

Eound  or  ClmUr  Carikimoni—Amomuin  Ca^xlamoniuvi  L,  tie 
mother-plant  of  this  drug,  is  a  native  of  Cambodia,  Siain,  Sumatra 
and  Java. 

During  the  intercourse  with  Siam,  which  wa.s  frequent  in  the  cailf 
part  of  the  l7th  century,  this  drug,  which  is  there  in  common  use, 
occasionally  foimd  its  way  into  Europe.  Clu.sius  received  a  specimen 
of  it  in  1005  as  the  true  Aniomuin  of  the  ancients,  and  figured  it  as  a 
great  rarity.^  As  Amomum  vermn  it  had  a  place  in  the  pharmacopeias 
of  this  period.  Parkinson  (1 64"0),  who  figures  it  as  Aynmnum  yen uinumy 
says  that  *' of  late  days  it  hath  been  sent  to  Venice  from  the  East 
Indies/'  Dale  (1(393)  and  Pomet  {10r>4)  both  regarded  it  as  a  rare  drug,  | 
the  latter  says  it  is  brought  from  Holland,  and  that  it  is  the  only  thins? 
that  ought  to  be  used  when  Amomura  is  ordered.  In  1751  it  was»> 
scarce  that  in  making  the  Thcriaca  Andwmitclti  some  other  drug  had 
always  to  be  substituted  for  it." 

Thus  it  ha<l  completely  ilisappeared,  when  about  the  year  18^3 
commercial  relations  were  re-opened  with  Siam;  and  among  the  cwm- 
modities  poured  into  the  market  were  Mound  VardamQme.     They  were ' 
not   appreciated,  and   the    importations    becoming   unprotitable,  soon 
ceased/    Tliey  are  nevei'theless  an  article  of  considerable   traffic  in  i 
Eastern  Asia. 

Round  Cardamoms  are  produced  in  small  compact  l»imche.s.'*    E«ch| 
fruit  is  globular,  j\  to  ^-q  of  an  inch  in  diameter,  marked  with  longi- 
tudinal furrows,  and  sometimes  distinctly  three-lobed.     The  pericarp 
is  thin,  fragile,  somewhat  hairy,  of  a  but!"  colour,  enclosing  a  three-lobi?il  j 
mass  of  seeds,  which  are  mostly  shrivelled  a.s  if  the  fruit  had  b*«»u( 
gathered  unripe.     The  seeds,  which  ha^  e  a  general  resembL 
of  tlie  Malabar  cardamom,  have  a  strong  camphoraceous,  m 

There  is  a  large  export  from  Siam  of  curdamoms  of  tliis  and  tht?  i 
following  sort.     The  shipments  from  Bangkok  in  1871  amoimted  to  J 

occurs  ill  the  DUpcMoioriuin  of  VAlemol 
Cortlufl, 

*  Hill,  Hhif.  of  iht  MaL  MaL,  LobA 
(1751)  41± 

*  Thus  43  bftgit,  imported  ilifMl  tm 
Bangkok,  were  onerod  for  sale  in  LevieBk^ 
March,  tS57,  aikI  bought  in  At  l<,  6<L  pv^ 

*  Fig*  in  Guibourt,  i.  c.  215. 
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*  For  additioual  informatlou  on  tbe 
various  aorta  of  C'ariUmomj  consult  Oui- 
bouit,  //m/.  dt'H  DtQif.  \l  (1SG9)  215-227; 
Pereira,  Ekmtnt^  of  Mat,  Mtd.  ii,,  part 
i.  (1855)  *243  263;  Hanbury  in  Pharm. 
Journ.  xiv.  (1855)  352.  416:  Stttnct  Famr», 

-"15. 

*  ExaUcorum  Librl,  377*     Yet  it  already 
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',G78  peculs  (C2'3,738  lljs,),  and  were  all  to  Singapore  and  China.' 
In  1875  we  noticed  the  export  from  Bangkok  of  207  pecuLs  of  "true" 
cardamoms,  vahied  at  45. 14-0  dollars,  and  .*i,207  peculs  of  "  V)astard" 
cardamoms,  vahie  92,865  dollars ;  the  latter  no  donbfc  refer  to  the 
following  kind :  - — 

Xanthloid  Cardamom;  Wild  or  Bastard  Cardamom  of  8imn— 
Tills  is  afforded  hy  A  nioramn  xantkloide^  Wallich,  a  native  of  Tenasse- 
rim  and  Siam.  During  the  past  tliirty  years  the  seedfi  of  this  plant, 
deprived  of  their  capsnies,  hav^e  often  been  imported  into  the  London 
market,  and  they  are  now  also  common  in  tlie  bazaars  of  India.^*  Tiiey 
clasely  resemble  the  seecls  of  the  Malabar  cardamom,  differing  chieily 
in  flavour  and  in  bemg  rather  more  tinely  rugose.  Occasionally  tliey 
are  imported  still  cohering  in  ovoid,  three-lobed  masses,  as  packed  in 
the  pericaip.  Sometimes  they  are  distingiushed  as  BaMard  or  Wild, 
but  are  more  generally  termed  simply  Cardammn  Seeds.  They  are  a 
coasiderable  article  of  trade  in  Siam. 

The  fruits  of  this  species  grow  in  round  clusters  and  are  remarkable 
for  having  the  pericarp  thickly  beset  with  weak  fleshy  spines/  which 

f'ves  them  some  resemldance  to  the  fruits  of  a  Xanthiuvit  and  has  sug- 
sted  the  specific  name. 

Bengal  Cardammn^^ldH  drug,  which  with  the  next  two  has  been 

hitherto  confoimded  under  one  name,*  m  afforded  by  Amortium  subula- 

twra  Roxb.,**  a  native  of  the  Morung  mountains,  to  the  S.8,W.  of  Darjiling, 

jtt  about  20^*30'  N.  lat.     The  fruit  is  known  by  tlie  name  of  Wmged, 

■Benf/tii  Cardammn,  Morung  Elacki  or  Buro  Elachi,     They  average 

^)out  an  inch  in  length,  and  are  of  ovoid  or  slightly  obconic  form,  and 

obscurely  3-sided;  the   lower  end  is  rounded  and  usually  devoid  of 

Klk-  The  upper  part  of  the  fruit  is  provided  with  D  narrow  jagged 
igs  or  ridges,  wdiicli  become  apparent  after  maceration;  and  the 
summit  terminates  in  a  tnincate  bristly  nipple,^ — never  protracted  into 
a  long  tube.  The  pericarp  Is  coarsely  striated »  and  of  a  deep  brownn. 
It  easily  splits  into  3  valves,  inclosing  a  3-lol>ed  mass  of  seeds,,  60  to  80 
in  numlx'r,  agglutinated  by  a  viscid  saccharine  pulp,  due  to  the  aril 
with  which  each  seed  is  surrounded.  The  seeds  are  of  roundish  form, 
^tendered  angular  by  mutual  pressure,  and  about  J  of  an  inch  long; 
Hiey  have  a  highly  ai^omatic,  camphoraceous  taste. 

H    N^epai  Cardamom — The   description   of    the    Bengal   cardamom 

applies  in  many  points  U}  this  drug,  to  wdiich  it  has  a  singularly  close 

re^semblance.     The  fruit  is  of  the  same  size  and  form^  and   is  also 

crowned  in  its  vijiper  part  with  thin  jagged  ridges,  and  marked  in  a 

^dniUar  manner  with  longitudinal  striae;  and  lastly,  the  seeds  have  the 

Bkme  shape  and  flavour.     But  it  difiers,  firstly,  in  l>earing  on  its  summit 

K  tubular  calyx,  which  is  as  long  or  longer  than  tlie  fruit  itself;  and, 

^Bcoiidly,  in  the  fruit  Ijeing  often  attached  to  a  short  stalk.     The  fruits 

are  borne  on  an  ovoid  scape,  3  to  4  inches  long,  densely  crowded  with 


,^  Comfnercial  Beport   of  N.M.    Comitl' 

\nerat  in  Sinm/or  1871. 
^  h'cienc4t  Pa^icrit,  102-103. 
*  Moodeen  Sheriff,  iSupph^mtnl  to  Pluu'- 
xcpccia    qf  Indktt    Madraj),    186!^,    44. 

to. 

'  Bee    figures   in   Pfiarm,    Journ,    xiv. 


(ISoo)  418;  also  Science  Papers,  1870,  p. 
101-103. 

^  As  by  rereira,  Elrm,  of  Mai,  Med.  ii. 
(1S50)  1135. 

*  According  to  Dr,  King,  in  Sir  Joseph 
lTot>kor*8  BffpoH  on  die  Roytd  GartUun  ai 
Kew,  1877.  27. 
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overlapping  bracts,  wliich  aie  remarkably  broail  and  tnmc&te  with  a ' 
Hharp  central  claw, — very  distinct  from  the  much  narrcnver  ovate  bracte 
of  A.  aromatkumt  as  shown  in  Roxbiirgh's  unpublished  drawing  ofj 
that  plant. 

The  plant,  which  is  unquestionably  a  species  of  Amominn,  has  no 
yet  been  identitied  witli  any  published  description.  We  have  to  tlumk 
Colonel  Richard  C.  Lawrence,  British  Resident  at  Katmandu,  for  senri* 
ing  U8  a  fruit-8cape  in  alcohol,  some  drier]  leaves,  and  also  the  dnig 
itself,— the  last  agreeing  perfectly  with  specimens  obtained  througn 
other  channels. 

The  Nepal  cardamom,  the  first  account  of  which  m  due  to  Hamilton,^ 
is  cultivate<l  on  tlie  frontiers  of  Nepal,  near  Darjiling.     The  plant  hm 
stated  by  Col.  Lawrence  to  attaiu  3  to  6  feet  in  height,  and  to  be  grown  ■ 
on  well -watered  slopes  of  the  hills,  under  the  shelt-er  of  trees.    The  fniit     ' 
is  exported  to  other  parts  of  India. 

Jaim  Carfkimmn — A  well-marked  fruit,  produced  by  Anwnimt^\ 

liuwimuni  Roxb.,  a  plant  of  Java.  The  fruit-s  are  arranged  to  tli** 
number  of  80  to  40  on  a  short  thick  scape,  and  form  a  globose  gP5«f 
4  inches  in  diameter.  They  are  stalked,  and  of  a  conical  or  ovoid  form, 
in  tlie  fre.sh  state  as  much  as  H  inches  long  by  1  inch  broa<l  Eacli 
fruit  is  provide<l  with  9  to  10  prominent  wingb,  J  of  an  inch  high, 
running  from  base  to  apex,  and  coarsely  toothed  except  in  tnar 
lowest  part.  The  siunmit  is  crowned  by  a  sl*ort,  withered,  calyrinil 
tube. 

Mr.  Binnendyk,  of  the  Botanical  ganlen  of  Buitenzorg,  in  Java,whu 
ba-s  kindly  supplied  us  with  tine  specimens  of  A.  maxijnum,  as  wellai* 
with  an  admirable  coloitred  drawing,  states  that  the  plant  is  cultivated 
and  that  its  fruits  are  sold  for  the  sake  of  their  agreeable  edible  pulp 
We  do  not  know  whether  the  dried  fruit^s  or  the  seeds  are  ever  exportctl- 
Pereira  confounded  them  with  Bengal  and  Nepal  cardamoms. 

Komrimu  Canhntiam — The  Arab  Plij^icians  were  acquainted  with 
a  sort  of  cardamom  called  HfU,  which  was  later  known  in  Europe,  anJl 
is  mentioned  in  the  most  ancient  printed  pharuiacopreiaj^  as  Ct£nfar/a>-! 
mnm  majus^^  a  name  occurring  also  in  Valerius  Cordus  and  Mattiolua.  \ 
Like  some  other  Eastern  drugs,  it  gradually  disappeared  from  K" 
conmierce,  and  its  name  came  to  be  transfeired  to  Grains  of  1 
which  to  the  present  day  are  known  in  the  shops  as  Senuna  Ctijiiii-J 
}nomi  majaris. 

The  true  Cardaiuomuvi  majuii  is  a  conical  frmt/  in  size  and  sh  _ 
not  unlike  a  small  fig  reversed,  containing  roundish  angular  si*c*b*< 
an  agreeal>Ie  aromatic  flavour,  much  resemliling  that  of  the  Malabtr] 
cardamom,  and  t]iiite  devoid  of  the  burning  taste  of  grains  of  panMii'»^- 
Each  fruit  is  perforated,  having  been  strung  on  a  cord  to  dry;  suii 
strings  of  cardamoms  are  sometimes  used  by  the  Axalw  as  rosirit^  [ 
The  fruit  in  question  is  called  in  tlie  Galla  language  Korarima,  but  it ' 
is  also  known  as  Gurdgi  spice,  and  by  its  Arabic  names  of  Htil  tsd 


^  Account  of  the  Kingdom  of^^tvaL  E<im* 
1811».  74-75. 

'  As  the  JVmuj'njt  A  romahfriorttm^  print- 
ed ftt  MilAU  ill  1496,  in  which  it  is  culled 
Heti  or  OnrtlnfHftfmtm  rn^/iM. 


"  Figured  in  PerciiA,  Mnfrrta  MfScAO, 
part  i.  (1855)  250.  Mirl  already  tn  Hitfeiahi'i 


URANA  PAKADISL 


ti51 


Hablad'habashi}  According  to  B^ker'  it  iy  conveyed  to  tlie  nmrket  of 
B4so  (10**  N.  lat),  in  Southern  Abyssinia,  from  Tiiiidie,  a  rogion  l}^ng 
ill  alxJiit  9^  N.  lat.  and  35^  E.  long.;  thence  it  is  carried  to  Slassowah, 
on  the  Red  Sea,  and  shipped  for  India  and  Arabia.  Von  Heuglin' 
Hpe^ks  of  it  as  brouglit  fi'oni  the  Galla  country.  It  is  not  improbable 
that  it  is  the  same  fruit  which  Spcke*  saw  growing  in  18(]2  at  Uganda, 
in  lat.  C,  and  which  he  says  is  strung  like  a  necklace  by  the  Wagonda 
people.  Under  the  name  of  Hed  Habashci',  Korarima  cardamoms  were 
contributed  in  1873  from  Shoa  to  the  Vienna  exhibition ;  w^e  have  also 
l:>ecn  presented,  in  1877,  with  an  excellent  specimen  of  them,  recently 
imported,  by  Messrs.  SchiinHiel  ^.V:  Co.,  Leipzig. 

Pereim  proposed  for  tlie  plant  tlie  name  of  AhumiUTfi  Korarima,  hut 
it  has  never  been  Ijotanically  described.  It  would  appear  from  the  above 
statements  that  it  must  be  indigenous  to  tlie  whole  mountainoiLs  region 
of  Eastern  Africii,  from  tlie  Victoria  Nyanza  lake  (Uganda)  to  the 
coimtTie^  of  Tiunh^,  Ciiiragucj  and  Shoa,  soutli  and  soutn-eastward  of 
Abjasinm. 
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Semhia  CardAmiomii  niajoris,  Pi})er  Melexfueta ;  GtuiuB  of  FiintdUe\ 
Oumea  Grains,  Melegaeta  Pcpj/er ;  F.  Grains  de  Pturtdis,  Mani- 
(/uetie ;  O,  Panulieskorner. 

Botanical  Origin — Amomuvi  Mdegueta  Hoscoe — ^an  lierbaceuuM, 
reed-like  plant.  2  to  5  feet  high,  producing  on  a  scape  risin^^  scarcely  an 
inch  above  the  ground,  a  delieak*,  wax-like,  pale  purple  tiower,  which 
is  succji'eded  Viy  a  smooth,  scarlet,  ovoid  fruit,  '3  to  4^  incites  in  length, 
rising  out  of  sheathing  bracts/' 

It  varies  considerably  in  the  dimeixsions  of  all  its  paits,  according  to 
more  or  le-ss  favourable  circimistance.s  of  soil  and  climate.  In  Demerara, 
where  the  plant  grows  luxuriously  in  cultivation,  tlie  fruit  is  as  large 
Bs  a  tine  pear,  measuring  with  its  titlailar  part  as  nuich  as  5  inches  in 
length  by  2  inches  in  criameter ;  on  the  other  hand,  in  some  parts  of 
We,st  Africa  it  scarcely  exceeds  in  size  a  large  tilberi.  It  has  a  thick 
fleshy  pericarp,  enclosing  a  colourless  acid  pnlp  of  pleasant  taste,  in 
which  are  imbedded  the  numerous  seeds. 

A.  Melegu4ita  is  ividely  distributed  in  tropica!  West  Africa,  occurring 
along  the  coast  region  from  Sierra  Leone  to  Cijngo.  The  littoi'al  region, 
termed,  in  allusion  to  its  producing  grains  c>f  paratlise,  the  Grain  Coast, 
Pepper  Coast,  or  Mdtf/ucta  Coa^t,  lies  between  Liberia  and  C'ape 
Palmas ;  or,  more  exactly,  between  Capes  Mesiirado  (Montserrado)  and 
St.  Andrews.  The  fSold  Coast,  whence  the  seed.s  are  now  principally 
exported,  is  in  the  Gulf  of  Guinea,  further  eastward. 

Of  the  distribution  of  the  plant  in  the  interior  w^e  have  no  exact 
information.     Yet  the  name  Alelegueta  refers  to  the  ancient  empire  of 


'  i^  named  by  Forekal  in  1775  {AfaUrln 
Medka  Kahirina,  151.  ii.  41)  who  a«y» 
**/rtquem  in  rt  culinari4  tt  tncdicdt  toco 

^  LtUera  mi  the  commerce  qf  Abyeninia^ 
Hr.^  addroBseH  to  the  Foreign  Office,  ld52: 
4*  16.  20, 


^  Beise  nath  AittHsinirn,  Jcda,  1S(>S.  223. 

*  Journat  of  iht  (lhcovt:rt/  of  tht  source  of 
the  ^'ife,  1863,  (HS, 

^  Fig.  in  Btnihy  and  Trimcn'i  MtilkeU 
Phnt^,  part  30  (1878). 
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Melle  (Meli  or  Melly),  t'onnerly  extending  over  tJio  upper  Niger  regioi 
about  in  4"  E,  long.,  and  then  inlmbitcd  by  the  Mandingos.  now  by 
Fulbe  or  Fulliln.     Messena  is  theii*  most  considerable  plac-e.     In 
region  Arnomurfi  Melegueta  may  be  indigenoii.s,  or  tne  spice,  being 
formerly  exported  from  the  coast  by  way  oi  Melle,  took  its  cotamercisd 
name  in  allusion  to  the  latter. 
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History — There  is  no  e^^dence  that  the  ancients  were  acquaint 
with  the  seeds  called  Grains  of  Paradim;  nor  can  we  find  any  refe; 
to  them  earlier  than  m\  incidental  mention  imder  their  African  name^^ 
in  the  account^  of  a  curious  festival  held  at  Treviso  in  A.D.  1214:  it 
was  a  sort  of  tournament,  during  whicli  a  sliain  fortress,  held  by  twelve 
noble  ladies  and  their  attendants,  was  besieged  and  stormed  by  assail- 
ants armed  with  ilowers,  fruits,  swcetmeat^^  perfumes,  and  spicesw 
amongst  which  last  figure— Mel ei/etxe  ! 

After  this  period  there  are  many  notices,  showing  the  seed^  to  have 
been  in  general  use,  Nicola.s  Mjnrepsus,-  physician  at  the  court  of  tho 
Emperor  Jolin  III.  at  Nicam,  in  the  l^Uh  centiuy,  prescribed  Meveycrtu, 
and  his  contemporary,  Simon  of  Genoa,^  at  Rome,  names  the  same  drug 
as  Melegete  or  ^7eleifefie.  Grana  Paradlsi  are  enumerated  among  spioes 
sold  at  Lyons'*  in  1245,  and  were  used  about  the  same  time  by  thf 
Welsh  Physicians  of  Myddvai  under  the  name  Gravm  Parl^^  Tht?J 
also  occur  as  Greyn  Paradijs  in  a  tariff  of  duties  levied  at  Dorda*chi 
in  Holland'^  in  iS^H.  Aii<l  again  among  the  spices  used  by  John,  king 
of  France,  when  in  England,  A.D.  1359-60,  GraiuTie  de  Paradis  is  re- 
peatedly mentioned/ 

In  the  earliest  times  the  drug  was  conveyed  by  the  long  UnJ 
juurney  from  the  Mandingo  country  through  the  desert  to  tb? 
Me(Hterranean  port,  Monte  di  Barca  (Mundibarca),  on  the  coast  of 
Tripoli.  There  the  spice  was  shipped  by  the  Italians,  and  being  Ua' 
produce  of  an  unknown  region  and  held  in  great  esteem,  it  acqttired 
tlie  name  of  Grahhs  of  Paraduei^  or  also,  as  already  stated  at  i»ftgc 
(jfjO,  that  of  Semina  Cardamami  Masons.  That  they  came  rroui 
MelU  is  expressly  stated  also  by  Leonliard  Fuchs,-'  Sanall  quantiti*^  of 
the  ibnig  stil!  reach  Tripoli  in  the  same  way. 

Towards  the  middle  of  the  14th  century,  there  began  to  be  direct 
commercial  intc^rcourse  with  tropical  Western  Africa.  Margry**  re\Bio^ 
that  ships  were  sent  thither  from  Dieppe  in  13(j4,  and  took  cargoes  of 
ivory  and  mahtfjucHe  from  near  the  mouth  of  the  river  Cestos^  now 
Sestros.  A  century  later  the  coast  was  visiterl  by  the  Portugtitise. 
who  terjued  it  Ttrra  de  vudafjaet  The  celebrated  (Jolundius  alsa 
who  traded  to  the  coast  of  Guinea,  called  it  CWa  di  Afanigiutk^ 
Soon  after  this  period  the  spice  became  a  monopoly  of  the  kiiiigs  wf 
Portugal. 

^  Rolandinl  Pataviui  Chronica — Pertz, 
Monum*'nta  iterm/mM  hhtoriai :  ncriptorcji^ 
XIX.  (1866}  43-16.— Yet  q^/ah,  oecurring 
in  Eclriai,  probably  meaDs  grains  of  pam- 
diae. 

-  De  Com/ifMUhne  Mf^limmeniomm ;  dr 
aiUidolU,  cap*  xxii. 

»  Chvin  Sanationui,  Venet.  1510,  19,  i2. 

*  Blhliothch  d,  lit  Venimf  Stuttgart,  xvi. 
|>,  xxiii. 


>  Meddygon  Mpddfai  i$e^Anoaii^)9f^ 
286. 

*  Sartorius  wnd  Lappenbe^,  Gttdkkk 
del-  DentMt/trn  Hanm^  it.  448. 

7  Douet  d'Arc4«  219,  26a--we  f,  A 
note  2, 

^  G.  di  BarroiB,  Atia^  Ventt,  IMU3}M 

^  Dt  componntdarum  mim^ntdontm^^ 
dkatnetUorum  ratione^  libr.  tr.  hi§Si^>^ 
165fi.  50. 

»o  Quotes!  ftt  p.  589,  note  4. 


I 


igRsh  voyagers  visitr<id  the  Ciold  Coast  iii  the  1  Cth  century,  1  jring- 
ing  thence  in  exchanging  for  European  ^oods,  gold,  ivory,  pepper,  and 
Grains  of  Paradise.^  The  pepper  was  doubtless  that  of  Piper  Clumi 
(p.  589). 

Grains  of  paradise,  often  called  simply  grains,  were  anciently  used 
aa  a  condiment  like  pepper.  They  were  also  employed  with  cinnamon 
and  ginger  in  making  the  spiced  wine  called  hippocms,  in  vogue  during 
the  14th  and  15th  centuries. 

In  the  Portuguese  and  Spanish  idioms,  the  name  Mefegueta,  spelt 
in  various  ways,  aa  Meltgdfe,  MellUjeita,  Alalia gaetta.Mmngete,  Mani' 
guette,  was  subsequently  also  applied  to  other  substitutes  of  pepper, 
and  even  to  that  spice  itself. 

In  the  hantis  of  modern  botanists,  the  plant  affording  grains  of 
paradise  has  been  the  subject  of  a  complication  of  eiTors  which  it  is 
needless  to  discuas.  Suffice  it  tosay,  that -dr^ior/MiTH  Chanmn  Paradisi 
as  described  by  Linnams  cannot  be  identified  ; — that  in  1817,  Afzelius, 
a  Swedish  botanist,  who  rL*sided  some  yearn  at  Sierra  Leone,  published 
a  description  of  '*A7nomu77i  Griniurti  Paradin?  Linn,,*'-  but  tliat  the 
specimen  of  it  allegeil  to  have  been  received  fron^  hinj,  and  now  pre- 
served in  the  herbarium  of  Sir  J.  E.  Smith,  belongs  to  another  species* 
Under  these  circumstances,  the  name  given  to  the  grains  of  paradise 
plant  by  Roscoe,  A,  Meleguetat  has  been  accepted  aa  quite  free  from 
doubt^ 

Description — The  seeds  are  about  j\  of  an  inch  in  diameter,  rather 
variable  in  form,  being  roundish,  bluntly  angular  or  somewhat  pjTamidal. 
They  are  hard,  with  a  shining,  reddish-brown,  shagreen-like  surface. 
The  hilum  is  beak-shaped  and  of  paler  colour.  The  seeds  when  crushed 
are  feebly  aroroatic,  but  have  a  most  pungent  and  burning  taste. 

Microscopic  Structure — In  structure,  grains  of  paradise  agree  in 
most  respects  with  cardamom  seeds.  Yet  in  the  former,  the  cells  of  the 
albumen  have  very  thin,  delicate  walls  which  are  nuich  more  elongatetl. 
Of  the  testa,  only  the  innermost  layer  agrees  Math  the  corresponding 
part  of  carrlamom  ;  whilst  tlie  middle  layer  ha«  the  Cell  walls  so  mueli 
thickened  that  only  a  fe%v  cavities,  widely  ilistant  from  one  another, 
remain  open.  The  out4.*r  layer  of  the  testa  consists  of  thick-walled 
cells,  the  cavities  of  which  appear,  on  tranjsverse  section,  radially  ex- 
tended. The  albumen  is  loailetl  with  starch  granulcH  of  2  to  5  mkm. 
diameter,  the  whole  amount  in  each  cell  being  agglutinated,  so  aa  to 
form  a  coherent  mass. 

Chemical  Composition — Grains  of  paradise  contain  a  small  pro- 
ion  of  essential  oil ;  53  lb.  jdelded  us  only  2i  oz.,  equivalent  to 
iy  0'30  per  cent.*  The  oil  is  faintly  yellowish,  neutral,  of  an 
eeable  odour  reminding  one  of  the  seeds,  and  of  an  aromatic,  not 
rid  taste.  It  has  a  sp.  gr,  at  15'5'  C,  of  0*825.  It  is  but  sparingly 
aluble  in  absolute  alcohol  or  in  spirit  of  wine ;  but  mixe^  clearly  with 


^  '  Hakluytf  Principal  Navigations^  II  pt. 

^ — First  Voijice  of  the  Primtrmt  and  Lion 

^  Guinea  and ^uiD,  a.  r».  1553. 

i  -  BcmeiUa  Oainrt'nsiUf  Upaaliio,  p.  71. 
*  I  hftVe  repeatedly  raiacJ  v!  mom W7n  Mth- 
tjfifta  from  VMimneic'ml  (i rains  of  FanuliHt\ 
*  ud    have  cultivaU^il   thu  plant   for  Mnnse 


iLOii    nave 


3^ear8,  obtaining  nut  only  flowere,  but  large 
well-ripeiied  fraits  contaimiig  fertile  seeda. 

-a  H. 

*  Till 8  oil  was  obtained  and  tried  in 
medic  in  0  in  the  beginning  of  the  1 7  th  cen- 
tury.—Poi-ta,  De  Distilhiiiovr,  liomas  1008, 
lib,  iv.  c.  4. 
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bisulphide  of  carlxm;  it  dissolves  iodine  without  e3rplosion.  \ST>ea 
saturated  with  dry  hydrochloric  gas,  no  solid  compound  is  formed.  i 
The  oil  begins  to  boil  at  about  2H6°  C,  and  the  chief  bulk  of  it 
distills  at  SoT^-SoB" :  the  residual  part  is  a  thick  browTiish  liquid 
Examined  in  a  column  of  50  mm.  long,  the  crude  oil  devnates  1^'  to 
the  left.  The  portion  passing  over  at  257°-258"  deviates  l"2°,the  residue 
2"*  to  the  left.  The  optical  behaviour  is  consequently  in  favour  of  the 
supposition  that  the  oil  is  homogeneous.  Tliis  Is  corroborated  by  the 
results   of    three    elementary   analyses   which    lead    to   the    formuk 

In  order  to  ascertain  whether  the  seed  contains  a  fatty  oil,  10 
grammes,  powdered  with  quartz,  were  exhausted  with  boiling  ether. 
This  gave  upon  evaporation  OoH^  grm.  of  a  lirown  viscid  re.sidtie. 
almost  devoid  of  odour,  but  of  intense  pungency*  As  it  weus  entirely 
soluble  in  glacial  acetic  acid  or  in  spirit  of  wine,  we  may  consider  it  a 
reRin,  and  not  to  contain  any  fatty  matt'Cr. 

The  seeds,  dried  at  100'  C,  afforded  us  2*15  per  cent,  of  ash,  whicli,  i 
owing  to  the  presence  of  nmnganesc,  harl  a  green  hue. 

Commerce — Ch*ains  of  paradise  are  chiefly  shipped  from  the  settle- 
ments on  the  Gold  Coast,  of  which  Cape  Coast  Castle  and  Accra  «»- 
the  more  important.  Official  returns^  show  that  the  exports  in  1871 
from  this  district  were  as  follows :— to  Great  Britain  85,502  Ih.,  tk 
United  States  35.0^0  IK,  Germany  28,501  lb.,  France  27,12olb.,Hollan«i 
14,250  Ib.^total,  101,011  lb,  (1705  cwt.)  In  1872  the  total  shipment*^ 
amounted  to  the  enornnous  (|uantity  of  020,1  J>1  lb,,  valued  at  £10.3(W. 
in  1875  only  151,78;^  lb.,  valued  at  £012,  were  exported. 

Uses — The  seeds  are  used  in  cattle  medicines,  occasionally  as  i 
condimentp  but  chiefly,  we  believe,  to  give  a  fiery  pungency  to  conUtbt 
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SALEP. 

Radix  Salep,  Radix  Sat^rii ;  Salfp ;  l\  Salep  ;  G.  Solepknollm, 

Botanical  Origin — Most,  if   not  all»  species  of  Orchis  found  ifi 

Europe  and  Noiihern  Asia  are  pro\aded  with  tubers  which,  wK-n 
duly  prepared,  are  capable  of  furnishing  salep.  Of  those  actually  ?»> 
used,  the  following  are  the  more  important,  namely^ — Oixhis  moj^cuh 
L.,  0.  Mmio  L,,  CK  niiliiariti  L.,  0.  uMulata  K,  0.  pyratnidaU^  L^W. 
mriophora  L.,  and  0.  lonijicruris  Link.  These  species  which  have  ifce 
tubers  entire  are  natives  of  the  gix^ater  part  of  t'entral  an<l  Snutheni- 
Em'ope,  Turkey,  the  Cauca-su."^  and  Asia  Minor/- 

The  follow^] ng  species  with  jxtj^nate  or  hfh^d  tubers  have  a  geographi* 
cal  area  no  leSvS  extensive,  namely  0,  macidata  L,  O.  saccifcra  Bn>ogiL. 
0.  ecmopsea  K,  and  O.  latijolia  L  The  laat-named  reuchca  North' 
Western  India  and  Tibet ;  and  O.  awoj^ea  occurs  in  Amurland  in  ^ 
extreme  east  of  Asia. 


'  /?/«<•   Book  fW  fh^   Cohfiff  of  tht^  Oiild 
C&OMt  in  1871, 
-  Tchihatcheff  eiiiimenite«  M  species  of 


Orchis  aa  oooturitig  j»  Awn  Miiwr.^ 
Mi^mt^y  Bot.  ii.  1860. 
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prices  are  paiJ  by  wealthy 
orientals,  is  deriveil  from  certain  species  of  Eulophia,  as  E,  eampestn^ 
Lindh,  E.  herhacea  Litidh,  and  [jfohably  otheiis/ 

History — Under  the  supei*stitious  influence  of  the  so-called  d^ctrinr. 
\Dtf  sidvutures,'^  Hiilt^p^  has  had  for  ages  a  reputation  in  Eastern  countrien 

a  stimulant  of  the  generative  powei-s  ;  and  many  Europeans  who 
aave  lived  in  India,  althoutrh  not  prepared  to  admit  the  extravagant 
virtues  ascribed  to  it  by  Hindus  and  Mahonimedans,  yet  regsird  it  as  a 
valuable  nutrient  in  the  sick  rooro. 

The  driif^  was  ktiown  to  Dioscorides  and  the  Arabians,  as  well  as 
Ito  the  herbalists  and  physicians  of  the  middle  ages,  by  whom  it  was 
lostly  prescribed  in  the  fresli  state.  Gerarde  (1GS6)  has  given  excellent 
Sgures  of  the  various  orchids  whose  tu!*ei>;,  says  lie^  '^  our  ttffe  usetk." 

Geoftroy^  having  recognized  the  salep  imported  from  the  Levant  to 
\>G  the  tubei-s  of  an  orchis,  pointed  out  in  17+0  how  it  might  be  prepared 
from  the  species  indigenous  to  France. 

Collection — The  tubers  are  dug  up  after  the  plant  has  Howered,  and 
ifche  slirivelled  <»neR  having  been  thrown  aside,  those  which  are  plump 
ire  washed,  strung  on  threads  antl  scalded.  By  this  process  their 
vitality  is  destroyed,  and  the  drying  is  easily  effected  by  exposure  to 
|.tlie  sun  or  to  a  gentle  artificial  heat.  Though  white  and  juicy  when 
fresh,  they  become  by  drying  hard  and  horny»  and  lose  their  bitterish 

and  peculiar  ml  our* 
_     Salep  is  largely  collected  near  Melassa  (Milas)  and  Mughla  (or  Moola), 
south-east  of  Smyrna,  and  also  brought  there  from  Mersina,  opposite 

tthe  north-eastern  cape  (Andrea)  of  Cyprus.  The  drug  found  in  English 
Irade  is  mostly  imported  from  Smyrna.  That  sold  in  Germany  is  partly 
obtained  fron^  plants  growing  wild  in  the  Tan n us  mountains,  Wester- 
wald,  Rhon,  the  OJcnwald,  and  in  Franconia,  Salep  is  also  collected  in 
1  Greece,  and  used  in  that  country  and  Turkey  in  the  form  of  decoction, 
which  is  sweetened  with  honey  and  taken  as  an  early  morning  drink. ^ 
The  salep  of  India  is  produced  on  the  hi  Us  of  Afglianistan,  Beluchistaii, 
-Kabul  and  Bokhara;*^  the  Neilgherry  HilLs  in  the  south,  and  even 
Ceylon  are  said  likewise  to  afford  it 

Description^ — Levant  salep,  such  as  is  found  in  the  English  market, 
consists  of  tubers  half  an  inch  to  an  inch  in  length,  of  ovoid  or  oblong 
form,  often  pointed  at  the  lower  end,  and  rounded  at  the  upper  w^here 
is  a  depressed  scar  left  by  the  stem  ;  palmate  tubers  are  uii frequent. 
They  are  generally  shrunken  and  contorted,  covered  with  a  roughly 

Agranular  skin,  pale  brow^n,  translucent,  very  hard  aod  honiy,  with  but 
little  odour  and  a  slight  not  unpleasant  tastt*.      After  maceration  in 

l^aier  for  several  hours,  they  regain  their  original  form  and  volume* 


'The  Indym  ipccica  of  En/ojtfmt  hnve 
been  reviewed  by  Liiitllcy  in  Jowr/i.  of 
Linn.  Snc,  Bot.  iii.  (1859;  23. 

s  fcjee  Appendix,  Porta. 

'  SaUu  19  the  Aral»ie  for/oM^  aik!  tiie  lUug 
la  calleu  in  that  language  Khiui  i/tj/n*H  mlab^ 
i.e./(W*i  tfiftJHf  :  or  A  aim  yolu'l  kaib^  i.e, 
do(f\  tf^tirjf.  The  word  (frrhin,  aiui  the 
old  EiigUfih  nameB  DcHj^foufn^  F<^*htfifi^^ 


HartaUmeB  vid  GoatMonfit  have  all   been 

gh'en    in    allnsion    to    the    form   of   the 

tubers. 
*  Mim.  ih  ('Acad.  df$ Sdeners  tor  1740.  m 
"  Heldreich,  Nutzpfianzen  Ofirvheutunfla, 

Afchen,  1862.  9, 
•*  Powell,  Ef'onomic  Pt'uducU  ofth^.  fHi\}ah, 

Roorkee,  L   {186'^)  2*n  ;  Stewart,  Ptutjah 

fVnuh,  Lahon\  1869.  23G. 
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German  salep  is  more  translucent  and  gummy- looking,  and  has  the 
aspect  of  being  more  trimmed  and  prepared,  M 

Microscopic  Structure — The  fresh  tuber  exhibits  on  transverse™ 
section  a  few  outer  rows  of  thin-walled  cells  rich  in  starch.     These  are 
followed  by  parenchy  me  of  elongated  colourless  cells  likewise  containitig 
starch,  and  isolated  bundles  of  acicular  crystals  of  oxalate  of  calcium* 
In  this  parenchy  me,  there  are  numerous  larger  cells  filled  with  hcitn 
genous   mucilage.     Small   vascular   bundles  are  irregularly  scatten 
throughout  the  tuber.     In  Orchis  mascula  and  0.  latifolia  the  starchj 
grains  are  nearly  globular,  and  abont  25  mkm.  in  diameter.     In  dried 
salep  the  cell-walls  are  distorted  and  the  sUirch  grains  agglomerated. 

Chemical  Composition — The  most  important  constituent  of  salep 
is  a  sort  of  mucilage,  the  proportions  of  which  according  to  Dragendorff 
(18fj.5)  amounts  to  48  per  cent. ;  but  it  is  douVitless  subject  to  great 
variation.  Salep  yields  this  mucilage  to  cold  water,  forming  a  solution 
which  is  turned  blue  by  iodine,  and  mixes  clearly  with  neutral  aceUU^ 
of  lead  like  gum  ambic.  On  addition  of  ammonia,  an  abundant  precip- 
itate is  formed.  Mucilage  of  salep  precipitated  by  alcohol  and  ihtu 
dried,  is  coloured  viulet  or  blue,  if  moistened  with  a  solution  of  lotliM 
in  iodide  of  potassivini.  The  dry  mucilage  i.s  rt^lily  soluble  in  amraou* 
iacal  solution  of  oxide  of  copper ;  when  boUod  with  nitric  acid,  oxalif, 
but  not  mucic  acid  is  produced.  In  these  two  respects,  the  mucilage  of 
salep  agrees  with  cellulose,  rather  than  with  gum  arabic.  In  the  laip 
cells  in  which  it  is  contained,  it  does  not  exhildt  any  stratification,  5i> 
that  its  formation  does  not  appear  due  tt>  a  metamorphosia  of  the  ct*ll- 
wall  itself  Mucilage  of  salep  contains  some  nitrogen  and  inorgioic 
matter,  of  which  it  is  with  difhculty  deprived  by  repeated  precipiti^oit 
by  alcohol. 

It  is  to  the  mucilage  just  descrilied  that  salep  cliiefly  owes  its  power 
of  forming  with  even  40  parts  of  water  a  thick  jelly,  which  becomt^ 
still  thicker  on  addition  of  magnesia  or  borax.  The  starch  howcifr 
assists  in  the  formation  of  this  jelly;  yet  its  amount  is  verj-  small.  <^ 
even  nil  in  the  tuber  bearing  the  flowering  stem,  whereas  the  young 
lateral  tuter  abounds  in  it  The  starch  so  depositor!  is  evidently  con- 
somed  in  the  subsequent  period  of  vegetation,  thus  explaininij  the  fact 
that  tubers  are  found,  the  decoction  of  which  is  not  rendered  blue  by 
iodine.  Salep  contains  also  sugar  and  albumin,  and  when  fresh,  a  Iract 
of  volatile  oil.  Dried  at  110"'  C.,  it  yields  2  per  cent,  of  ash,  consisting 
chiefly  of  phosphates  and  chlorides  of  potassium  and  calcium  (Dragwi- 
dorff). 

Commerce— The  shipments  of  Halep  from  Smyrna  are  about  5<>'^' 
okkas  {one  okka  equal  to  283  2  lb.  avdp.=^128"5  kilogrammes)  anoualijt 

Uses— Salep  possesses  no  medicinal  powers;  but  from  its  property 
of  forming  a  jelly  with  a  large  proportion  of  water,  it  has  come  to  1"^ 
regarded  as  highly  nutritious, — ^a  populai*  notion  in  which  we  do  ik^ 
concur.  A  decoction  flavoured  with  sugar  and  spice,  or  wine,  is  •> 
agreeable  drink  for  invalids,  but  is  not  much  used  in  England.* 


*Aa  |x>wtlered  BJklep  is  tliflicult  to  mix 
with  watet'j  many  jj^raons  fail  id  iirc|jariiig 
thli  decoction  ;  but  it  may  be  easily  man- 
aged by  first  Btiiring  the  salep  with  a  little 


gi)irit  of  "tt-ine,  then  adding  tKe  witcr  "^ 
(hjihf  mid  boiling  the  mixtnm    Tht  f^ 
portions  arc  ^lowdcred  ti^ep  1  4f«>^  ] 
spirit  1|  (Ittid  drachma,  water  |  a  |ii^ 
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VANILLA. 

VaniUu;^  F.  and  G,  Vanille, 

Botanical  Origin — Vanilla  phinifolm  Andrews-^Indigenous  to 
the  hot  regioiifl  {tierva  caltente)  of  Eastern  Mexico,  ditfiised  by  cultiva- 
tion through  other  tropical  coimtries.  The  plant,  which  is  rather  fleshy 
and  has  large  greenish  inodorous  flowers,"  grows  in  moist,  shady  foreits, 
cUmMng  the  trees  by  means  of  its  aerial  roots. 

History — The  Spaniards  found  vanilla  in  use  in  Mexico  as  a  condi- 
ment to  chocolate,  and  by  them  it  was  brought  to  Europe ;  but  it  must 
have  long  remained  very  scarce,  for  Clusios,  who  received  a  specimen 
in  1G02  trom  Morgan,  apothecary  to  Queen  Elizabeth,  described  it  as 
Lobus  ohhnt/us  aromaheus,  without  being  in  the  least  awai*e  of  its 
native  country  or  uses.*  In  the  TheMmrus  of  Hernandez  there  is  a 
figure  and  account  of  the  plant  under  the  name  of  Araeo  aromatlco,* 

In  the  time  of  Poniet  (1G94)  vanilla  was  imported  by  way  of  Spain, 
and  was  much  used  in  France  for  flavouring  chocolate  and  scenting 
tobacco.  It  had  a  place  in  the  materia  metUca  of  the  London  Pharma- 
copceia  of  1721,  and  was  well  known  to  the  druggists  of  the  first  half 
oi  the  18th  century,  after  wliich  it  seems  to  Iiave  gradually  disappeared 
from  the  shops.  Of  late  times  it  has  been  imported  in  great  abundance, 
and  is  now  plentifully  userJ,  not  only  by  the  chocolate  manufacturer, 

»liut  also  by  the  cook  and  confectioner. 
Cultivation — The  culture  of  vanilla  is  very  simple.     Shoots  about 
three  feet  long  having  been  fastened  Uy  trees,  and  scarcely  toucliing  the 
ground,  soon  strike  roots  on  to  the  bark,  and  form  plants  which  com- 
[mence  to  produce  fruit  in  tlime  years,  and  remain  productive  for  thirty 
|to  forty. 

The  fertilization  of  the  flower  is  naturally  brought  about  by  insect 

jeney.     Tliis  was  practised  as  early  as   1830  by  Neumann   in  the 

I^Jardin  des  Plank^s  at  Paris,  and  in  1837  by  Morren,'*  the  director  of  the 

~  Dtanical  Garden  of  Lifege,  since  which  the  production  of  the  pods  has 

Ibeen  successfully  carried  on  in  all  tropical  countries*  without  the  aiil 

l-of   insects.      Even   in   European    forcing   houses  the   plant   produces 

fruits  of  full   size,  which  for  aroma  bear  comparison  with  those  of 

Mexico, 

in  vanilla  plantations  the  pods  are  not  allowed  to  arrive  at  com- 
plete maturity,  but  are  gathered  when  their  green  colour  begins  to 
tehahge.     Accortling  to  the  statements  of  De  Vriesc/  they  are  dried  by 
n  rather  circuitous  process,  namely  by  exposing  them  to  heat  alternately 
[uncovereJ,  and  wrapped  in  woollen  cloths,  whereby  they  are  artificially 


'  Diminutive  af  the  Spanisb  ihiitm,  a  pod 
r  capsule. 

»  Beaatifully  figure*!  inBerg  and  Schmidt's 
t^ffiginfUt  QeicdcfiJ<e,  aurxiii.  tub,  a  mid  h 
(1862). 

,  •3xeUca  (1605J  Ub.  iii.  c,  18.  1% 
i  *Jl«rum  Medkarum  No  pet  Ilispam^  The- 
Bomie,  165L  p*  38.— The  original 
drawing  was  one  of  a  aeries  of  1200,  exe- 
cuted at  great  cost  in  Mexico  by  order  of 


L 


the  King  of  Spain  duruig  the  pt^o^s 
century. 

^Ann.  o/Nat  HiH,  iii.  {\m%]  I. 

*Iii  Ueimion  it  was  introduceil  in  1839 
by  Pcrrott*it,  the  well-known  botanist. 
Sec  lic'lteil,  Etude  sur  ki  VanUJt^  Paria, 
1S74.  54  tiagea,  2  platet. 

^  De  Vanifljt;,  Leydcn,  1S56.  22,  with 
figurea. 
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ripened,  and  acquire  tlieir  ultimate  aroma  and  dark  hue.     They 
then  tied  together  into  small  bundles. 

In  Rt^union  the  drying  of  the  pods  is  performed  since  1857  byj 
dipping  them  previously  in  boiling  water. 

Description- — The  fruit  when  fresh  is  of  the  thickness  of  the  littlt 
finger,  obscurely  triquetrous,  opening  longitudinally  by  two  imequ  ^ 
valves.  It  is  fle.shy,  firm,  sinootli,  and  plump;  when  cut  transvet^ljf 
it  exudes  an  inodorous  slimy  juice,  al>oundijig  in  spicuh^  of  oxalate  or 
calcium.'  It  is  one-celled,  with  a  three -side*l  cavity,  from  each  wall  oi 
which  projects  a  two-branched  placenta,  each  branch  subdivi^iing  int*i 
two  liack  ward -cur  ling  lobes.  There  are  thus  in  all  12  ridges,  which 
traverse  the  fruit  lengtliwise,  and  hear  the  seeds.  Fine  hair-liitr 
papilhe  line  as  a  thick  fringe  the  three  angles  of  the  ca\nty,  and  socretf 
the  odorous  matter,  which  after  drying  is  diffused  through  the  vfhoh 
pod.  Tlie  papillfB  likewise  contam  drops  of  oil,  which  is  fruely  alisorW 
l>y  the  paper  in  which  a  pod  is  wrapped.  That  the  odorous  matter  ii ' 
not  resident  in  the  fle.shy  exterior  mass  wc  have  ascertained  by  slicm: 
off  this  portion  of  a  fresh  fruit  and  drying  it  separately ;  the  interiur 
alone  proved  to  be  fragrant. 

The  vanilla  of  commerce  occiu*s  in  the  form  of  fleshy,  flexible, 
stick -like  pods,  3  to  8  inches  long,  and  ^  to  ^  of  an  inch  wide,  uf  a 
couiprcssed  cylindrical  form,  attenuated  and  hooked  at  the  stalk  end 
The  surface  is  finely  furrowed  kmgthwise,  shining,  unctuous,  antl  often 
beset  with  an  efflorescence  of  minute  colourless  crystals.  Tlie  po*!  sj^litA 
lengthwise  into  two  imequal  valves,  revealing  a  multitude  of  miuuti*, 
shining,  hard,  black  seeds  of  lenticulai*  form,  imbedded  in  a  visciil 
aromatic  juice. 

The  fine.st  vanilla  is  the  Mexican.  Boiirhon  VaniUa,  which  is  the | 
more  plentiful,  is  generally  shorter  and  less  intense  m  colour,  and  com-' 
mands  a  lower  price. 

Microscopic  Structure — ^The  inner  half  of  the  pericarp  oontaim  j 
about  20  vascular  hundk\s,  arrangeil  in  a  tliffuse  ring.  The  ejiidermi*  ^ 
Ls  fonned  of  a  row  of  tabular  thick- walled  eells^  containing  a  granultf, 
brown  substance.  The  midtile  la^^er  of  the  pericaip  is  comj 
large  thin-walled  cells,  the  outer  of  which  are  axiallj^  extended, 
those  towards  the  centre  have  a  cubic  or  spherical  form.  All  contain  1 
<lrops  of  yellowish  fat  and  brown  gramdar  masses,  which  do  not  decidedly ! 
exhibit  the  reaction  of  tannin.  Tlie  tissue  further  encloses  needi<B  A 
oxalate  of  calcium  an*!  prisms  of  vanilHn. 

On  the  walls  of  the  outer  cells  of  the  pericarp^  are  depositeil  sjAil 
fibres,  which  occur  still  more  conspicuously  in  tne  aerial  root^  and  in 
the  parench>Tne  of  the  leaves  of  other  orchids.  The  placenta  are  coatcJ 
with  delicate,  thin-walled  cells. 

Chemical  Composition — Vanilla  owes  the  fragrance  for  wliichi* 
is  remarkable  to  VaiiiUin,  which  is  found  in  a  crystalline  state  m  tV 
interior  or  on  the  surface  of  the  fruit,  or  dissolved  in  the  vtsoid  aif 


\  Tbia  juice  like  that  of  tho  squill  baa  ait 
iiTittttiug  effect  on  the  ekin,  a  fact  of  which 
the  cultivators  iii  MauritiuH  are  well  aware. 

-  VftfiiUa  grown  in  Europ*  is  de^^oid  of 
8Uoh  ooUji.     We  can  fullj  corroborate  thia 


statement  (drat  made  hy  BergI  inm  f^ 
oxamination  of  v^ery  aroinjitio  wiC^mA^ 
in  1871  at  Hilhield  Hooae,  Kei^tft.  *' 
have  even  faiJod  in  Uiidi&g  ihf»e  <cfl>  ^ 
any  vanilla  of  reoont  impoftstioa  i  \^^ 
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liquid  surroumJing  the  seeds.  It  was  formerly  regarded  a.s  ciimainic  or 
benzoic  acid,  and  then  a.s  cuniarin,  until  Gubley  (1858)  demonstrated  itj* 
peculiar  nature. 

The  admirable  researches  of  Tiemann  and  Haarmann  performed  in 
Hofmann*s  laljoratory  at  Berlin  (1874-1876)  have  shown  thai  vanillin 

r  ocH^ 

is  constituted  according  to  the  formula  C**H^<  OH     .      It  is  the  aide* 

(CHO 
liyde  of  methyl-protocatechuic  acid,  and  like  other  aldehydes  yields  a 
crystallized  compound  with  the  bisulphites  of  alkalis.  This  is  obtained 
by  shaking  an  ethereal  extmct  {e)  of  vandla,  with  a  saturated  solution  of 
bisulphite  of  sodium.  The  vanillin  compound  remaining  in  aqueous 
solution  is  mixed  with  sol ph uric  acid  e^nd  ether;  the  latter  on  evapora- 
tion affords  crystals  of  vaniiliiL  They  melt  at  81°,  and  may  be  sub- 
limed by  cautiously  heating  them.  Vanillin  is  but  sparingly  soluble  in 
cold  water,  and  requires  about  11  parts  of  it  at  100'  C  for  solution;  it 
strikes  a  fine  dark  violet  with  perchloride  of  iron. 

The  said  chemists  have  further  demonstrated  that  vanillin  may  be 
formed  artificially.  In  the  sapwood  of  pines  there  occurs  a  substance 
called  Coviferh,  0^«H-0^  +  2H'-^0,  first  observed  in  1801  by  Hartig. 
By  means  of  emulsin  coniferin  taking  up  H-O,  can  be  resolved  into 
sugar  and  another  crystal lizable  substance:— O'^'H-O^  +  H-0  =  C^H^'W 
^  Qi&-gi2Q«  -|^j^^  second  substance  thus  tlerived  may  be  collected  by 
means  of  ether,  which  dissolves  neither  coniferin  nor  sugar.  By  oxidiz- 
ing it,  or  coniform  it-self,  by  bichromate  of  potassium  and  sulphuric 
acid,  VaniUin  is  obtained.  The  latter  has  been  for  sometime  manu- 
factured in  that  way  by  Tiemann,  but  now  t'ugeiiol  (see  p.  285)  is  used 
for  that  purp<Tfie.     Another  source  for  %'^anillin  is  benzoin  (|).  400). 

The  amount  of  vanillin  was  stated  by  Hsnnmann  ami  Tiemann  to 
be  I'fiJ)  per  cent  in  Mexican  vanillin,  from  TO  to  2*48  in  the  Bourbon 
variety,  and  2'75  in  that  from  Java.  The  so-called  Vmiilkm  affords 
only  0  4  to  07  }K'r  cent,  of  vanillin. 

From  the  alKive-mentioued  ethereal  solution  (e),  after  it  has  been 
deprived  of  vanillin,  vanillate  of  sodium  may  bo  removed  by  a  dilute 
solution  of  carbonate  of  sodinm.     On  acidulating  the  aqueous  solution 

{  OCH^ 
crystals  of  vanillic  acid^  C**!!*-!  OH       are  precipitated.    If  the  ether  of 

tCOOH 
the  solution  (e),  after  it  has  been  treated  with  carbonate  of  sodium,  is 
allowed   to  cvapomte,  a  mixture  of  fatty  sultstances  and  a  resin  are 
•  ibtained.     The  latter  has  a  peculiar  odour,  somewhat  suggestive  of 
castoreum;  vanillic  acid  is  almost  inodorous. 

Leutner  (1872)  also  found  in  vanilla  fatty  and  waxy  matter  11*8, 
resin  40.  gum  and  sugar  IG'5  per  cent.;  and  obtained  by  incineration  of 
the  dinig  40  per  cent,  of  ash. 

Production  and  Commerce — The  chief  seats  of  vanilln-production 
in  Mexico  are  the  slopes  of  the  Cordilleras,  north-west  of  Vera  Cruz, 
the  centre  of  the  culture  being  Jiealtepec,  in  the  vicinity  of  Nautla/ 
The  finest  specimens  were  contributed  in  1878  to  the  Paris  Exhibition 

*  Cutiure  tin  mnilfirr  au  Afrjeique,  m  tho        W.  von  MtiUer,  BHM^t  in  .  ,   ,  Mrxko^  ii. 
Heime  Colotiialt,  n.  (J 849)  .'tsr^'JO;  abo  J.        1  Leipzig,  1864)  284^290. 
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from  Agapito,  Fonticilla,  Misantla,  Papantla,  also  from  Teziutlam, 
lirovince  of  Puebla,  There  are  likewistj  "  Btiymllahs'*  plantations  of 
vanilla,  on  the  western  declivity  of  the  Cordilleras  in  the  State  of  Oaxaca, 
and  in  leFiser  quantity  in  those  of  Tabasco,  Chinpas,  and  Yucatan.  The 
eastern  parts  of  Mexico  expotied  in  1864,  by  way  of  Vera  Craz  ac-l 
Tami»ico,  about  20,000  kilo,  of  vanilla,  chietly  to  Bordeaux,  Since 
then  the  production  seems  to  have  much  dt'cliaed,  the  importatinc 
into  France  having  been  only  0,890  kilo,  in  1871,  and  1,033  in  lS7i^ 

ITie  cultivation  of  vanilla  in  the  small  French  colony  of  Reunion  or 
Bourbon  {40  miles  long  by  27  miles  broatl),  introduced  by  Marchani  in 
1817  from  Mauritius,  has  of  late  been  very  auccessful  notwitlistandiiig 
many  difficulties  occasioned  by  the  severe  cyclones  which  sweep  \*{in^ 
odically  over  the  island,  and  by  microscopic  fungi  which  greatly  injure^i 
the  plant  In  1849  the  export  of  vanilla  from  Reuniun  was  3  kik»* 
grammes,  in  1877  it  reached  30,973  kilogrammes  The  neighbouring 
island  of  Mauritius  also  produces  vanilla,  of  which  it  shipped  in  1^7- 
7,130  lbs.,  in  1877  the  quantity  was  20,481  lbs.  There  is  likewise* 
very  extensive  cultivation  of  vanilla  in  Java. 

Vanilla  comes  into  the  market  chiefly  by  way  of  France,  wKicl 
country,  accordini^  to  the  official  statistics,  imported  in  1871,  29,9U      i 
kilo.  (65,981  lbs.)  fin  1872,  26,587  (58,043  lbs.);  in  1874  that  quaotity  J 
amounted  to  34,906  kilo.  H 

Uses — Vanilla  has  long  ceased  to  be  used  in  medicine,  at  least  in 
this  country,  but  is  often  sold  by  druggists  for  flavouring  chocolate, 
ices,  creams,  and  confectionery. 


miDACE^. 
RHIZOMA   IRIDIS. 


IhtdUn  Iridls  Florentince;  Orri^  Boot;  F.  lUtcine  <r/rf«; 
G,  VeilchenwurzeL 

Botanical  Origin — This  drug  is  derived  from  three  species  of 
namely: — 

1.  Iris  gerTiianica  L.,  a  perennial  plant  with  beautiful  iargd  detp 
blue   flowers,  common  about  Floi-ence  and   Lucca,  ascending  to  tkt 
region  of  the  chestnut.     It  is  also  found  dispersed  throughout  Ceatnil 
and  Southern  Europe,  and  in  Northern  India  and  Morocco;  and  is 
of  the  commonest  |jlants  of  the  gardens  round  London,  where  it  if! 
known  as  the  Blue  Flag. 

1.  /.  2J<t'^tt^ti  Lam.,  a  plant  differing  from  the  precetling  by  flowo* 
of  a  delicate  pale  blue,  growing  w^ild  in  stony  places  in  Istria.  U  ^ 
abundant  about  Florence  and  Lucca  in  the  region  of  the  olive,  btii»i 
doubtful  native. 

3.  /.  jlorentina  L.,  closely  allied  to  /.  pallida,  yet  bearing  ^^ 
wdnte  flowers,  is  indigenous  to  the  coast  region  of  Macedonia  and  vif 
south-westera  shores  of  the  Black  Sea,  Hersek.  in  the  Gulf  of  Im^ 
and  about  Adalia  in  Asia  Minor.     It  also  occurs  in  the  neighboorhP^ 

*  DocitmenU  Statlalit/utjf  rfhtah  pfir  rAdmhiijtfmthn  des  Douanr*  mtr  U  ihtm^^  * 
U  Frnncf,  iwini'©  1S72,  p.  64, 
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of  Floreuci'  and   Lucca,   but  iu  our   opinion   only  as  a  naturalized 

l>lant.' 

These  three  species,  but  especially  /.  gei^manica  and  /,  pallida,  are 
I  cultivated  for  the  production  of  orris  root  in  the  neigh bourliood  of 
1  Florence.  They  are  planted  on  the  edgea  of  terraces  and  on  waste, 
|Btoiiy  places  contiguous  to  cultivated  ground.     I.  Jiorcfiiina  is  seldum 

found  beyond  the  precincts  of  villas,  and  is  Ijar  less  common  than  the 
[other  two. 

History—In  ancient  Greece  and  Roine»  owm  root  was  largely  used 
in  perfumery;  and  Macedonia,  Eli.s,  and  Corinth  were  famous  for  their 
unguents  of  iris.'*^  Theophrastus  and  Dioseorides  were  well  acquainted 
with  orris  root;  the  latter,  as  well  as  Pliny,  remarks  that  the  best  comes 
from  lUyricum,  the  next  from  Macedonia,  and  a  sort  still  inferior  from 
Libya;  and  that  the  root  lh  used  as  a  perfume  and  medicine.  Visiani*' 
consideiB  that  Iris  germanka  is  the  Illyrian  iris  of  the  ancients,  which 
is  highly  probable,  seeing  that  throughout  Dalmatia  (the  ancient  Illyri* 
cum)  that  species  is  plentiful,  and ///orrj^^rHt/.  mid  I.  paUiJji  do  not 
occur.  At  what  period  the  two  latter  were  introduced  into  Northern 
Italy  we  have  no  direct  evidence,  but  it  was  probably  in  the  early 
middle  ages.  The  ancient  arms  of  Florence,  a  white  lily  or  iris  on  a  red 
shield,*  seem  to  indicate  that  that  city  was  famed  for  the  growth  of 
these  plants.  Petrus  de  Crescentiis^  of  Bologna,  who  flourished  in  the 
1 3th  century,  mentions  the  cultivation  of  the  vjhite  as  well  as  of  the 
purple  iris,  and  states  at  what  season  the  root  should  be  collected  for 
medicinal  use. 

But  the  true  Illyrian  drug  was  held  to  be  the  best;  and  Valerius 
Cordus*  laments  that  it  was  being  displaced  by  the  Florentine,  though 
it  might  easily  be  obtained  through  the  Venetians. 

Orris  root  mixed  with  anise  was  used  in  England  as  a  periume  for 
linen  as  early  as  1480  (\x  311),  under  which  date  it  is  mentioned  in  the 
Wardrobe  Aceotmt^  of  Edward  IV. 

All  the  species  of  iris  we  have  named  were  in  cultivation  in  England 
in  the  time  of  Cterarde, — that  is,  the  latter  end  of  the  lOth  century. 
The  starch  of  the  rhizome  was  iormerly  reckoned  medicinal,  and  direc- 
tions for  its  preparation  are  to  be  found  in  the  TrawU  de  la  Chymie 
of  Le  Febvi-e,  i.  (1(J6())  310. 

Production — The  above-mentioned  species  of  iris  are  known  to  the 
Tuscan  peasantry  by  the  one  name  of  Glffgyiolo,  The  rhizomes  are 
collected  indiscriminately,  the  chief  quantity  being  doubtless  furuished 
by  the  two  more  plentiful  species.  L  ffeniiantca  and  /.  jxdlida.  They 
lire  dug  up  in  August,  are  then  peeled,  trimmed,  and  laid  out  in  the 


I 

^H  *  From  oliBervatioixs  iiiafle  at  Florence  in 
Hihe  Bpritig  of  1S72»  I  atn  le<i  to  regard  the 
^Bthrc^  Rpiccji  here  named  &»  quite  diatiuet. 
^vTbo  folIowinjT  comparative  characters  are 
^^1  perhaps  worth  recording  :   - 

/.  (ftrnufHica — >  flower-stem  scarcely  li 
l;Lnie»a3  tall  as  leaves;  flowers  more  crowded 
thau  ill  A  pfildtlai  varying  Ln  depth  of  colour 
but  never  pale  blue. 

I/,  pallida — bracts  brown  atid  duAriose  ; 
tiower-fltem  twice  as  high  as  leaves. 


flower-Htem  short  as  in  /.  ficmmnka:  in  a 
more  tender  plant  than  the  other  two,  nud 
blcHjaoma  a  little  later.— T),H. 

*  For  further  infonnatiun*  consult  Blum- 
ner,  Dif  rft^icerbiirht  Tkathjkrit  dcr  Vofkrr 
fles  UaAftUehen  AUerfUttms/lS69.  57.  76.  83. 

^Fhra  Dalmaika,  i.  (1842)  116. 

*  Dante,  Divimt  rommtdia,  catit.  xvi. 

*  Dt  omnibtLi  agricaUurt^  parttbuM^  Basil. 
lo4a  2ia 

*  DifpemeUorium,  Norimb,  1529.  288. 
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sunshine  to  diy,  the  larger  bits  cut  off  being  reservetl  for  rei»lanting. 
At  tho  establishment  of  Count  Stmzzi,  founded  in  18(^6  at  Pontasieve 
near  Florence,  which  lies  in  the  midst  of  the  orris  district,  the  rhizome, 
collected  from  the  pea^mnts  by  itinerant  dealers,  are  separated  into 
diilbrent  (pmlities,  as  selected  (ticeUl)  and  sorts  {in  sortif),  and  are  ulti- 
mately otfered  in  tmde  either  entire,  or  in  small  bits  {fi'wiitumi), 
parings  (rasjxUureji  powder  {poliiet^  di  giagg'wlo  o  cT  irem),  or 
manufactured  into  orris  peas. 

The  growing  of  orris  Is  only  a  small  branch  of  industry,  the  crop* 
being  a  sort  of  side-product,  but  it  is  nevertheless  shai'tjd  between  the 
tenant  and  landowner  as  is  usual  on  the  Tuscan  system  of  hashantli)'.' 

In  the  mountainous  neighbourhood  of  Verona,  the  rhizomes  of 
Giglio  celeste  or  Gitjlio  selvallco,  i.e.,  Iris  germanica,  are  collected  ami 
chiefly  brought  to  the  small  places  of  Tregnano  and  Illasi,  north-east  yf 
Verona.  The  peasants  distinguish  the  selected  long  roots  (rndice  dritlor 
the  knotty  roots  {radice  firojypo)  which  are  used  for  the  issue-peas,  auJ 
the  fragments  (scarto)  employed  in  perfumery. 

Some  orrLs  root  is  also  exported  from  Botzen  in  southern  Tyrol 

Description, — The  rootstock  is  fleshy^  jointed  and  branching,  creep- 
ing horizontally  near  the  surface  of  the  ground.  It  is  formed  in  oH 
plant^s  of  the  annual  joints  of  five  or  six  succeasive  years,  tlie  oldest  of 
which  are  evidently  in  a  state  of  decay.  These  joints  are  nnjstly 
dichotomons,  subcylindrical,  a  little  compressed  veitically,  gradually 
becoming  ohconical,  and  obtaining  a  maximum  size  when  about  tUrw 
years  old.  They  arc  3  to  4  inches  long  and  sometimes  more  tlian 
2  inches  thick.  Those  only  of  the  current  3'ear  emit  leaves  from  their 
extremities.  The  rhizome  is  externally  yellow ish-bruwn,  internally 
white  and  juicy,  with  an  earthy  smell  and  acrid  taste.  By  <lrying,  it 
giudually  acquires  its  pleasant  violet  odour,  but  it  is  said  not  to  attain 
its  maximum  of  fragrance  until  it  has  been  kept  for  two  years. 

We  have  carefijliy  comparetl  with  eacli  other  the  fresh  rbi^omei 
the  three  species  under  notice,  but  are  not  able  to  point  out  any  definite 
character  for  distinguishing  them  ajiart. 

Dried  orris  root  as  found  in  tho  shops  occurs  in  pieces  of  2  to 
inches  long,  and  often  as  much  as  IJ  inches  wide.     A  fulJ-sized  piece' 
is  seen  to  consist  of  an  elongated,  irregularly  subconical  portion  emitting, 
at  its  broader  end  one  or  two  (rarely  three)  branche^s  which,  bavio!: 
been  cut  shoi't  in  the  process  of  trimming,  have  the  tbrm  of  short,  bn:*i 
cones,  attached  by  their  apices  to  the  parent  rootstock.     The  rootstoci 
is  flattened,  somewhat  arched,  often  contorted,  shrunken  and  farrovd      i 
The  lower  side  is  marked  with  small  circuliu*  scars,  indicating  the  poiu*  ■ 
of  insertion  of  rootlets.     The  brown  outer  bark  has  been  usuaUy  eiitif^ly  T 
removed  by  peeling  and  paring;  and  the  dried  rhizome  is  of  a  duU, 
oimque  whit4j,  ponderous,  firm  and  compact.     It  has  an  agreeable  iujJ 
delicate  odour  of  violets,  and  a  bitterish,  rather  aromatic  tastei  witt 
subsequent  acridity. 

A  sort  of  orris  root  which  has  been  dried  without  tlie  removal  **' 
the  outer  peel,  is  found  under  the  name  of  Irisa  in  tho  Indian  l^a^ai^ 
and  now  and  then   in   tho  London  market     It  is,  we  BUppc«e,  t^ 

Uiroves,  Phnnn.  JouriK  in.  (IS72)  2*29.— Wc  have  alao  to  thank  him  for  intolMi*" 
coinnnmicaUsd  i>er6oiiaUy. 
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Wall.)^  which,  accord! ri;j  to 


luce  of  It'ls  (fennamaf  L,  (/.  tiepule 

r,  is  cultivated  in  Kaaliour.  Orris,  root  ol"  rather  1(jw  quality  is 
now  often  imported  from  Morocco ;  it  is  obtained,  we  believe,  exclusively 
from  /,  germanica. 

Microscopic  Structure — On  transverse  section,  the  white  bark 
about  2  mm.  broad,  is  seen  to  he  separated  by  a  fine  brawn  line  from 
the  faintly  yellowish  woody  tissue.  The  latter  is  traversed  by 
numerous  vascular  bundles,  in  diffuse  and  iiTcgular  rings,  and  exliihits 
here  and  there  small  shining  cryataLs  of  oxalate  of  calcium.  It  is 
ina^le  \ip  uniformly  of  large  thick -walled  spht^rical  porous  cells,  loaded 
with  starch  granules,  which  arc  oval,  rather  large  and  very  numerous  ; 
prisms  of  calcium  oxalate  are  also  visible.  The  latter  were  noticed 
already  by  one  of  the  earliest  microvscojiic  observers,  Anton  van  Leeu- 
wenhoek,  about  the  year  1710.  The  spiral  vessels  are  small  and  run 
in  very  various  directioris.     The  foregoing  description  is  applicable  to 

ry  one  of  the  three  species  we  have  named. 
Chemical  Composition — T\Tien  oitIs  root  is  distilled  with  wmter, 
a  crystalline  substance,  called  Orris  Camphor,  is  foimd  filiating  on  the 
aqueous  distillate.  This  substance,  which  we  first  obtained  from  the 
laboratory  of  Messrs.  Herrings  <fe  Co.  of  Lon<lon,  Ls  yielded,  as  we  learn 
from  Mr.  Urnney,  to  the  extent  of  0*12  per  cent. — that  is  to  say,  3  cwt. 
-3  ijrs.  23  It),  of  rhizome  afforded  of  it  8|  ounces.^  Measi-s.  Bchimmel  <&: 
Co.  of  Leipzig  also  presented  us  with  the  same  substance,  of  which  they 
oTitain  usually  OGO  to  0*80  per  cent.  OitIs  camphor  has  the  exipiisite 
and  persistent  fragrance  of  the  drug ;  we  have  proved  ^  that  this  pre- 
sumed stearoptene  or  camph<jr  of  orris  root  consists  of  7nyriMic  arifJ, 
C**H^O^  (see  page  508),  impregnated  with  the  minute  quantity  of  essential 
oil  occurring  in  the  drug.  The  oil  itself  would  appear  not  to  preexi.st 
in  the  living  root,  but  to  be  formed  on  diying  it, 

B}""  exiiausting  orris  root  with  spirit  of  wine,  a  soft  brownish  resin  is 
obtained,  together  with  a  little  tannic  matter.     The  resin  has  a  slightly 
kcrid  taste  ;  the  tannin  strikes  a  green  colour  with  persalts  of  iron. 

Commerce — Orris   root   is   shipped    from    Leghorn,   Trieste    and 

Mogador,- — from    the    last-named    port    to    the    extent    in    1876    of 

■834  cwl^    Ttiere  are  no  data  to  show  the  total  imports  into  Great 

■Britain.      France  imported  in  the  year  1870  about  50  tons  of  orris 

root. 

Uses — Frequently  employed  as  an  ingredient  in  tooth-powders,  and 
France  for  making  issue-pea^i;  but  the  chief  application  is  as  a 
perfume. 
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Crtyci  stiipnuta ;  Sajff^mi*;  F.  (tnd  O.  Stiffran, 


Botanical  Origin— GVocit^  satkms  L.,  a  wnall  plant  with  a  fleahy 
bulb-like  com)  and  grassy  leaves,  much  resembling  the  common  Spring 

I*  TBo  produce  of  some  jircvioHs  oi^era-  ■  Consular  Reporti,  1876.  1416, 

ons,  ill  whk'b23cwt.  uf  orrm  wnsdistilledt  *  The  word  Saffiron  is  derived  from  the 

afforded  but  little  over  one-tenth  per  cent  Arabic  Ai*far^  yellow. 
^  Phami.  Journ,  vii.  (1870)  130. 
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Crociis  of  the  gardens,  but  blossoming  in  the  autumn.     It  hob  an  elegant 

purple  flower,  with  a   large  oraiige-red  stigma,  tlie  three  pendulous 

divisions  of  which  are  protruded  beyond  the  perianth. 

The  Saffron  Crocus  is  supposed  to  be  indigenous  to  Greece,  Asia 

Minor,  and  perhaps  Persia,  but  it  has  been  so  long  under  cultivation  m 

the  East  that  its  primitive  home  is  somewhat  doubtful.^ 

History— Satfr on,  either  as  a  medicine,  condiment,  perfume,  or  dye- 

has  been  highly  prized  by  mankind  from  a  remote  period,  and  has 

played  an  important  part  in  the  history  of  commerce. 

Under  the  Hebrew  name  CareSmj  which  is  supposed  to  be  the  rwt 

of  the  w  ord  Orocifs,  the  planfc  is  alluded  to  by  Solomon ;-  and  as  Kprno? 
by  Homer,  Hippocrates,  Theophrastus,  and  Theocritus.  V^irgil  an<i 
Columella  mention  the  salfron  of  Mount  Tmolus ;  the  latter  also  naineh 
that  of  Coiyciis  in  Cilicia,  and  of  Sicily,  both  which  localities  uv 
alluded  to  as  celebrated  for  the  drug  by  Uioscorides  and  Pliny. 

Saffron  was  an  article  of  traffic  on  the  Red  Sea  in  the  fir^t  century ; 
antl  the  autlior  of  the  Periplus  reiuarks  that  K/soVa?  L^  exported  from 
Egypt  to  Southeni  Arabia,  and  from  Barygaza  in  the  gulf  of  Cam- 
bay.  It  was  well  know^n  under  the  name  hmikiiTiia  to  the  earlier 
Hmdu  writers. 

It  was  cultivated  at  Derbend  and  Ispahan  in  Persia,  and  in  Trains 
oxania  in  tlie  10th  century,*  w^hence  it  is  not  improbable  the  plant  w&» 
carried  to  China,  for  according  to  the  Chinese  it  came  tliither  from  tlie 
country  of  the  Mahomedaos.  Chinese  writers  have  recorde<l  tliat 
under  the  Yuen  dj^iasty  (a.d,  1280-1368),  it  became  the  custom  toniix  , 
Sa*fa-kin(j  (Saffron)  w^ith  food.* 

There  is  evidence  to  show  that  saffron  was  a  cultivated  pro<hictioii 
of  Spain  '^  a,s  early  as  a.d.  9G1 ;  yet  it  is  not  so  Uientioned,  but  only  as  wv 
eastern  drug,  by  8t.  Isidore,  archbishop  of  Seville  in  the  7th  centurv. 
As  to  France,  Italy,  and  Germany*  it  is  commonly  said  that  the  satmiu  I 
crocus  was  introdued  into  these  coiuitries  by  the  Crusaders.     Porchain!t»,J 
a  French  nobleman,  is  stated  to  have  brought  some  bulbs  to  Avigrn^ 
towards  the  end  of  tlie   14th  century,  and  to  have  commenced  thi 
cultivation  in  the  Comtat  Venaissin,  wdiere  it  existed  do'wn  to  rccrul 
times.     About  the  same  time,  the  growing  of  saffron  is  said  to  havf  J 
been  introduced  by  the  same  pei*son  into  the  tUstrict  of  Gatinais,  s4iutJi| 
of  ParisJ    At  that  period,  saffron  w^as  one  of  the  productions  of  Cyprii>*  i 
with  w^hich  island  France  was  then,  through  the  princes  of  Lusignan. 
paHicularly  related. 

During  the  middle  ages^the  saffron  cultivated  at  San  GeraignaniQ  i 
Tuflcany  was  an  import^t  article  of  exportation  to  Genoa,'     Thai  ' 


*  Chapj>ellii3r  has  pointed  out  that 
Crocus  aotirttM  L.  ia  iiiilaiowu  in  a  wikl 
etAtCj  and  that  it  hardly  ever  pixnluccs  »cc-d 
even  though  artificisdly  fertihzed  ;  aiul  haa 
arcTied  froDi  these  facta  that  it  is  probably  a 
hyhrid.— Bulletin  de  la  Sac,  haU  de^  France, 
XX.  (18.33)  lOL 

^  Cantlc^Hf  ch.  iv.  14, 
»  Lassen,  IndMie  A  ftei'thum^hmdt,  iii. 
(1857)52, 

*  latachrif  Bud  drr  Ldtidtr,  uberaetxt 
von  Mordtmann,  87*  93.  124.  126  ;  Edrisi, 
G6oQmphk,  tnwi,  [j«r  Jaubert,  ilS8.  192. 


^  Bretficluieidert  C^m«<  BoiamcfU  Wm^ 
Foochow,  1870,  15, 

"  Le  Cakndri^r  tU  Cordoue  de  tmt^ 
OtJl,  Leyde,  1873.  33.  \m. 

'  Cou'radet  Waldmaim^  TmiiidmSiif^ 
dti  (.'rJi/HdiV,  Paris,  1S4«.  (23  puffft^-^'^ 
aathority  quoted). 

»  De  Mas  Latrie,  HuL  de  CUe  dt  CAv^ 
iii.  498. 

^  Bourtiuelot,  Foirt^  d€  l«t  CSIflMPf*^ 
Mi^m.  de  TAcad.  dc«  inMrifit.  ^tiv^ 
Itittrea  du  lluhtitiit,  v,  (1865)  286^ 
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.quila  in  the  Abru7.2i  wns  alno  famouB,  and  used  to  bo  distinguisliL^d  in 
ric4?-lbts  till  the  beginning  of  tlie  present  century ;  the  culture  of 
iffron  is  still  going  on  there  to  a  small  extent/  The  growing  of 
),i!i*oii  in  Sicily,  which  wa»H  noticed  even  by  Columella,  is  carried 
n  to  the  pre.sent  day,  but  the  quantity  produced  is  iasutficient 
%*en  for  hf>me  con^sumptiun.-  In  (leniiany  and  Switzerland,  where 
more  rigorous  climate  must  liave  increased  the  difficulties  of  culti- 
ation,  tlie  production  of  saffron  was  an  object  of  industry  in  many 
xralities.^ 

The  saffron  crocus  is  said  to  have  been  introduced  into  England 
curing  the  reign  of  Edw^ard  III.  (a.d.  1327-1377)/  Two  centuries  later 
Higlish  saffron  was  even  exported  to  the  Continent,  for  in  a  priced  list  of 
he  spices  sold  by  the  apothecaries  of  the  north  of  France,  a.d.  1505-70, 
mention  is  made  of  three  soi^ts  of  satiron,  of  w^hich  ''Sfffren  fVEnglrferrt''' 
9  the  most  valuable/  It  was  evidently  produced  in  considerable  quan* 
ities.  for  in  1G82  we  tind  in  the  tariff  of  the  "Apotheko*'  of  Celle, 
lanover,  crocus  austriacus  optunus,  and  Cravat  coititttuniH  unf/lictis,^ 

In  the  beginning  of  the  last  century  (1723-2H),  the  cultivation  of 
affiron  was  carried  on  in  w^hat  is  described  by  a  contemporary  writer^ 
\a — "all  that  large  tract  of  ground  that  lies  l)etween  Saffron  Walilen 
tfid  Cambridge,  in  a  circle  of  about  10  miles  diameter."  The  sauic 
irriter  remarks  that  saffron  wa.s  formerly  grown  in  several  other  counties 
)f  England.  The  cultivation  of  the  crocus  about  Haffron  Walden.  which 
ivas  in  full  activity  when  Norden*^  wTot<?  in  151>4,  had  ceased  in  1768, 
md  about  Cambridge  at  nearly  the  same  time."  Yet  the  culture  must 
tisi,\e  lingered  in  a  few^  localities,  for  in  the  early  part  of  the  present 
sentury  a  little  English  saffron  was  still  brrnight  every  year  from 
Cambridgeshire  to  London^  and  sold  as  a  choice  drug  to  those  who  were 
grilling  to  pay  a  high  price  for  it. 

Saffron  was  employed  in  ancient  times  to  a  far  gi*eater  extent  than 
it  the  present  day.  It  entfTed  into  all  sorts  of  medicines,  both  internal 
and  external ;  and  it  was  in  common  use  as  a  ci>!onring  and  flavouring 
ingredient  of  vainous  dishes  fur  the  table,  The  drug,  from  its  inevitable 
COBtUness,  has  Vjeen  liable  t<j>  soplustication  fi-om  the  earliest  times* 
Both  Dioscorides  and  Pliny  refer  to  the  frauds  practised  on  it,  the 
latter  remarking — '*  adulteratur  nikU  cequk" 

During  the  middle  ages  the  severeM  enactments  were  not  only  mmle, 
but  were  actually  carried  into  effect,  against  thase  wdio  w^ere  guilty  of 
sophisticating  satiVon,  or  even  of  possessing  the  article  in  an  adidteratefl 
state.  ThiLs  at  Pisa,  in  a.d.  1305,  the  fmidacarii,  or  keepers  of  the 
public  wai'ehouses,  were  required  by  oath  and  heavy  penalties  to  de- 
noiince  the  owners  of  any  falsitied  satfiron  consigned  to  their  custody.^" 


*  Groves,  Phnnn,  Joarth  vi.  (1875)  215. 
f  •  Inzeoga,  id  AnnaH  fV  Aurh'tiUttra  Sici- 

I  (186U61. 
I*  Tragus,  De  Stirpiumt  etc.  1552,  p,  703; 
lia,  Uc»rhicht^  drr  Stadt  timl  LuniUcha/t 
\  ill.  (IS19)  189. 
1^  Mormnty  //mI,  and  Antiq.  qf  Kmex^  ii. 
1768)  545. 

•  Tlie  other  sorto  are  •*  St\frm  CalntofHr  " 
uid  **i:iqfrrn  NoorL^' — Archivt»ij4n6rakiidu 
Pom  de  Caloist  ^juoted  by  l»orviiult>  Hcvttc 
l^iarmaccutiqur  de  1853.  p.  58. 


"  Phann,  Jourti.  vL  (1876)  1023. 

^  Douglass^  Phil  Tram,  Nov.  1728.566. 

*  UrAcripdon  o/  Esufix,  Carndou  Society, 
1840.  8. 

"  Morality  0p,  ciL  ;  Lyaoni,  Magim  Bri- 
tannia^  vol.  ij.  pt.  i.  (1808)  ^6.  Lyaotia 
reeordB  that  at  rvlbotim,  a  village  near 
Cambridge,  theru  had  betju  no  tiiht  of  mff- 
roll  mncc  1774. 

^^  Bonaini,  Staiuti  imditi  della  dim  di 
Pi^adalxiL  cU  xiv,  $ecolOf  lii.  (1857)  101. 
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The  Pepperers  of  London  about  tlie  same  period  were  also  hoi 
sible  to  check  dishonest  tampering  with  safiVon.^ 

hi  France,  an  edict  of  Henry  II.,  of  18th  March,  1550,  recites  tlw 
advantages  derived  from  the  cidtivation  of  satft'on  in  many  parts  of  the 
kin^^dom,  and  enacts  the  contiscation  and  burning  of  the  drug  when 
falsitie^b  and  corporal  punishyient  of  otienders.^ 

The  authorities  in  Germany  were  far  more  severe.  A  Safranmihiii 
(Saffiron  inspection)  was  est^iblished  at  Nurend^erg  in  1441,  in  whicli 
year  13  lb.  of  satiron  was  publicly  burnt  at  the  Schonen  Brunnen  in 
that  city.  In  1444,  JoUst  Findeker  was  burnt  togetlier  with  his  aJul- 
teratud  salFron !  And  in  1456,  Hans  Kdlbele,  Lienhart  Frey,  anJ  a 
woman,  implicated  in  falsifying  satti^on,  were  buried  alive.  Tlve 
Sttfmitscliaa  wa8  still  in  vigour  as  late  as  1591 :  but  new  regulations 
for  the  inspection  of  saffron  were  pas,sod  in  1013.^  There  wasaboin 
the  same  city  a  GenTUrzschiu,  or  8pice-inspection,  from  1441  to  17^7. 
Similar  inspections  were  established  in  most  German  towns  during  the 
iindille  ages. 

Description — The  flower  of  the  saffron  crocus  has  a  style  3  M  * 
inches  long,  which  in  iU  lower  portion  is  colourless,  and  include*!  within 
the  tube  of  the  perianth.  In  its  upper  part  it  liecomes  yellow,  iui*l 
divides  into  three  tubidar,  iiliform,  orange-red  stigmas,  each  alnnut  an 
inch  in  length.  The  stigmas  expand  towards  their  ends,  and  the  tu^M* 
of  which  they  consist  is  toothed  at  the  edge  and  slit  on  its  inner  si*k 
The  stigma  is  the  only  part  officinal,  and  alone  is  rich  in  colourin*! 
matter. 

Commercial  saflron  (Hay  Saffron  of  the  druggists)  is  a  loose  ma^of 
thread-like  stigmas,  which  when  unbroken  are  united  in  threes  at  tho 
upper  extremity  of  the  yellow  style.  It  is  unctuous  to  the  touch,  toagh 
aod  flexible ;  of  a  deep  orange-red,  peculiar  aromatic  smell,  and  lutttr 
and  rather  pungent  taste.  It  is  hygroscopic  and  not  easily  pulverized; 
it  loses  by  drying  at  100^'  C,  about  12  per  cent  of  moisture,  which  it 
quickly  reabsorbs.* 

The  colouring  power  of  safti'on  is  very  remarkable :  we  have  fouoA 
that  a  single  gi^in  iiilibed  to  fine  powder  with  a  little  sugar  will  imparl 
a  distinct  tint  of  yellow  to  700,0(R)  grains  (10  gallons)  of  water. 

Microscopic   Structure— The  tissue  of  the  stigma  consists  of  vcr; 

thin,  sinuous,  elosely-felted,  thread-shaped  cells,  and  small  spiral  yeesela 
The  yellow  colouring  matter  penetrates  the  whole,  and  is  paHly  de- 
posited in  granules.  The  microscope  likewise  exhibits  oil-drops,  ^ 
small  lumps,  probably  of  a  solid  fat.  Large  isolated  pollen  grains  ar^ 
also  present 

Chemical  Composition^The  splendid  colouring  matter  of  saflrc* 
has  long  been  known  as  Ptjlt/chroit;  but  in  1851  Quadrat,  who  instiiutf^ 
some  fresh  researches  on  the  drug,  gave  it  the  name  of  Ctocin,  which  w« 
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lop  ted  in  1858  by  Rochleder.  Weiss  in  1807^  has  shown  that  it 
lucoside,  for  wbicb  he  retains  the  name  of  Pvlychroii,  wbilo  the 
Bring  matter  which  results  from  its  decomposition  he  terms 
It  agrees  with  the  Crocdhi  of  Rochleder. 
Polychroit  was  prepared  by  Weiss  in  the  following  manner:  saffron 
was  treated  with  ether,  by  which  fat»  wax,  and  essential  oil  were 
removed  ;  and  it  was  then  exhausted  with  water.  From  the  arjueous 
solution,  gummy  HiatterH  and  some  inorganic  salts  were  precipitated  by 
strong  alcohoL  After  the  separation  of  these  substiinces,  polychroit  was 
"recipitated  by  addition  of  ether.  Thus  obtained,  it  is  an  orange-red, 
^iscid,  deliqnescent  substance,  which,  dried  over  sulphuric  acid,  becomes 
'  rittle  and  of  a  fine  ruby  colour.  It  has  a  sweetish  taste,  but  is  devoid 
B»f  odour,  readily  soluble  in  spirit  of  wine  or  water,  and  sparingly  in 
absolute  alcohob  By  dilute  acids,  it  is  decom|)Osed  into  Crochi,  sugar, 
and  an  aromatic  volatile  oil  having  the  smell  of  saffron.     Weiss  gives 

fe  following  formula  for  this  decomposition : — 
c*'Hn:v^+H'o^  2(e'H^'o")   ,   q^'wo   .  c*h^-o* 
|iolyc]iroit  crocin  cflsentml  oil  sugar 

Crocin  is  a  red  powder,  insoluble  in  ether,  easily  soluble  in  alcohol, 
and  prceipitable  from  this  solution  on  addition  of  ether.  It  is  onlv 
slightly  soluble  in  water,  but  freely  in  an  alkaline  solution,  from  which 
an  acid  precipitates  it  in  purple-red  Hocks.  Strong  sulphuric  and  nitric 
Hcids  occasion  the  same  colours  as  with  polychroit;  the  former  producing 
^eep  blue,  changing  to  violet  and  brown,  and  the  latter  green,  yellow, 
and  finally  brown.  It  is  remarkable  that  hydrocarbons  of  the  benzol 
class  do  not  dissolve  the  colouring  matter  of  saffron. 

The  oil  obtained  V»y  decomposing  crocin  is  heavier  than  water;  it 
■toils  at  al>ont  SOJi"  C,  and  is  easily  altered,- — even  by  water.     It  is 
probably  identical  with  the  volatile  oil  obtainable  to  the  extent  of  one 
per  cent,  from  the  drug  itself,  and  to  which  its  odour  is  due, 

Satii'on  contains  sugar  (glucose  ?),  besides   that  obtained   by  the 
decomposition  of  polychroit.     The  drug  leaves  after  incineration  5  to  6 

Er  cent,  of  ash. 
Production  and  Commerce— In  Fnince  the  cultivation  is  carried 
by  small  peasant  proprietors;  the  flowers  are  collected  at  the  end  of 
ptember  or  in  the  tn^ginning  of  October.     The  stigmas  are  quickly 
taken  out,  and  immediately  dried  on  sieves  over  a  gentle  tire,  to  which 

Rey  are  exposed  for  only  half  an  hour.     According  to  DumesniT-  7,000 
8,000  flowers  are  required  for  yielding  500  grammes  (17^  oz.)  of 
fi-esh  saffron,  which  by  drying  is  reduced  t<»  100  grammes. 

Notwithstanding  the  high  price  of  saffron,  its  cultivation  is  by  no 

cans  always  profitable,  from  the  many  difficulties   by  which  it  is 

tended.     Besides  occasional  injury  from  weather,  the  l*olbs  are  often 

laged  by  parasitic  fungi  as  stated  by  Duhamel  in  1728^  and  again 

by  Montague  in  1848.* 

The  most  considerable  quantity  of  saffron  is  now  produced  in  Spain, 
ely  in  Lower  Arragon,  in  Novelda  neai*  Alicante,  in  the  province 
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Albacete  (Northern  Murcia),  in  La  Mancha,  near  Huclva,  and  also  new 
Palma  in  the  island  of  Mallorca.  It  is  brought  into  commerce  aa 
Alicfmte  and  Valencia  Safron.  The  quantity  of  saffron  exported  from 
Spain  in  18G 4  was  valued  at  £190,062  ;  in  1865,  £135,316;  in  1860, 
X-I-T^OSS.     The  drug  was  cliiofly  exported  to  France.' 

French  sallron,  whicli  enjoys  a  better  reputation  for  purity  tlian  the 
Spanish,  is  cultivated  in  the  arrondissement  of  Pithiviers-eu-Gitiiiaia 
in  the  department  of  the  Loiret,  which  district  annually  furnishes  a 
quantity  valued  at  1,500,000  (£(iO,000)  to  1,800,000  franc«.=^  The 
exports  of  France  in  1875  were  i>7|021  kilogrammes,  84,337  of  which 
being  imported  from  Spain. 

In  Austria,  Maissau,  north-east  of  Krems  on  the  Danube,  still 
produces  excellent  .saffron,  though  only  to  a  very  small  extent ;  liie 
district  was  formerly  cclebi-ated  for  the  drug.  Saffron  is  pmduced  in 
considerable  quantity  in  Ghayn,  an  elevated  mountain  region  separating 
Western  AfghanisUin  from  Persia.^  A  very  little  of  inferior  quality 
is  collected  at  Pampur  in  Kashmir,  under  heavy  imposts  of  the 
Mahanija.*  Saffron  is  also  cultivated  in  some  districts  of  Chin*. 
Finally,  the  cultivation  has  been  introduced  into  the  United  States, 
and  a  little  saffron  is  collected  by  the  German  inhabitants  of  LancasUr 
County,  Pennsylvania*^  But  in  almost  all  countries  the  cultivation  of 
saffron  is  on  the  decline,  and  in  very  many  districts  has  altogether 
ceased. 

The  imports  of  saffron  into  the  United  Kingdom  amounted  in  18T0 
to  i3,950  lb,,  valued  at  £95,690.  The  article  is  largely  exported  t^i 
India,  but  there  are  no  general  statistics  to  show  the  amount.  Bombay 
imported  in  the  year  1872-73,  21,!)94  IK,  value  £35,115.^  It  i«  a  curiau* 
fact  that  now  Spanish  saffron  finds  regularly  its  way  to  India. 

Uses— Saffron  is  of  no  value  for  any  medicinal  effects,  and  reiain* 
a  place  in  the  pharmacopa.^ia  solely  on  the  ground  of  its  utility  aat 
colouring  agent  A  peculiar  preference  for  it  as  a  condiment  exists  ia 
various  countries,  but  especially  in  Austria,  Germany  and  some  diutrictsi 
of  Switzerland.  This  predilection  ]i  re  vails  evt.'n  in  England — at  least 
in  Cornwall,  where  the  use  of  saffron  for  colouring  eake.s  is  still 
common.  Saffron  is  largely  used  by  the  natives  of  India  in  rehgioiw 
rites,  in  medicine  and  for  the  colouring  and  flavouring  of  food. 

As  a  dye-stuff  saffron  is  no  longer  employed,  at  least  ia  this  conntn'* 
its  use  having  been  supei^eded  by  less  costly  substances. 

Adulteration — Saffron  is  often  adulterated,  but  the  frands  pnkv 
tised  on  it  are  not  difficult  of  detection.  Sometimes  the  fal5ifiaiiit>» 
consists  in  the  addition  of  florets  of  Calendula  dyed  with  logwood,  "^^ 
of  safflower,  or  the  Htumenn  of  the  saffron  crocus,  any  of  whicn  mav  1< 
tletected  if  a  small  jrinch  of  the  drug  lie  dropped  on  the  surface  of  wtrm 
water,  when  the  peculiar  form  of  the  saffron  stigma  wiU  at  once  hecoat 
evident. 
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Another  adulteration  of  late  much  practised,  and  not  always  easy  to 
detect  by  the  eye,  consists  in  cuating  genuine  saffron  with  carbonate  of 
lime,  previously  tinged  orange-red.  If  a  few  f^hreds  of  such  saffion  be 
placer!  OD  the  surface  of  water  in  a  wineglass  and  gently  stirred,  the 
water  will  inimedUdely  become  turbid,  and  the  tiarbonate  of  lime  will 
detach  itself  as  a  white  powder  and  subside.  Saffron  thus  adulterated 
will  freely  efferveM'e  when  dilute  hydrochloric  acid  is  dropped  upon  it. 
We  have  examined  Alicante  SaiJVon,  the  weight  of  which  had  been 
increased  more  than  20  per  cent,  by  this  fraudulent  admix:ture.  The 
earthy  matter  employed  in  sophisti eating  saffron  is  said  to  be  some- 
times emery  powder,  rendered  adherent  b}^  hone}".  We  have  found 
that  adulterated  with  carbonate  of  lime  to  leave  from  12  to  28  per  cent. 
of  ash/ 
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^Nwces  A7*€cw  vel  Betel ;  A  reca  Nuts,  Betel  Nids ;  F.  Sevience  on  Koix 
iVArec;  Q.  Arekawilme,  Betelnilsse, 

Botanical  Origin^'Areca  Catreku  L.,  a  most  elegant  palm,^  with  a 
straight  smooth  trunk,  40  to  50  feet  high  and  about  20  inches  in  circum- 
ference. The  inflorescence  is  arranged  on  a  branching  spadix,  with  the 
male  flowei's  on  its  u]>per  portion  and  the  female  near  its  base.  The 
tree  is  cultivated  in  the  Malayan  jlrchiiielago,  the  warmer  parts  of  the 
Indian  Peninsula,  Ceylon,  Indo-China  and  the  Phillippines.     It  is  pro- 

Ibably  indigenous  to  the  first-named  region. 
History — The  Areca  palm  is  mentioned  in  the  Sanskrit  writings  as 
CitiTOca.  It  is  called  in  Chinese  Pin4ang,  a  name  appai-ently  derived 
from  Plnanfj,  a  designation  for  the  tree  in  the  Malay  Islands,  whence 
the  Chinese  anciently  derived  their  supply  of  the  seeds.  The  oldest 
Chinese  work  to  mention  the  pni-hing  is  the  San-fu-humui-in,  a 
description  of  Chang-an,  the  capital  of  the  Emperor  Wu-ti,  B.a  140-80. 
It  is  there  stated  that  after  the  conquest  of  Yunnan,  B.C.  Ill,  some  re- 
markable trees  and  plants  of  the  south  were  taken  to  the  capital,  and 
among  them  more  than  100  2>/n-^(in(/,  which  were  planted  in  the  imperial 

P gardens,  Bretschneider/  to  whose  researches  we  are  indebted  for  this 
Information,  cites  several  other  Chinese  works,  from  the  first  century 
downwards,  showing  that  areea  nuts  were  brought  from  the  then  un- 
subdued provinces  of  Southern  China,  the  Malayan  Archipelago  and 
India,  The  custom  of  presenting  areca  nut  to  a  guest  is  alluded  to  in 
La  work  of  the  4th  century. 

H       The  Arabian  writers,  as  for  instance  Ibn  Batuta,  were  well  acquainted 
^^ith  the  areca  nut,  which  they  called  Fvfal,  and  with  the  Indian  custom 
uf  masticating  it  with  lime. 

Areca  nut, though  held  in  great  estimation  among  Asiatics  as  a  ma*^ti* 
catory,  and  supposed  to  strengthen  tlie  gums,  sweeten  the  breath  and 
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improve  digestion,  has  not  until  recently  been  regai^ded  as  poa&essbg 
any  particular  medicinal  poweiii  btyontl  those  of  a  mild  astringeniv  i 
It  ha.s  often  been  administered  as  a  veimifuge  to  dogB»  and  in  India  aoJ 
China  ia  given  with  the  same  intent  to  the  human  subject.  Some  suc- 
cessful trials  recently  made  of  it  for  the  expulsion  of  tapeworm  hav& 
led  to  it  being  included  in  the  Additioiis  to  the  Briti^  Pkii}*viacoim(i 
of  1867.  published  in  1874. 

Description — The  areca  palm  produces  a  smooth  ovoid  fruit,  of  the 
size  of  a  small  hen*s  egg,  slightly  pointed  at  its  upper  end,  and  cr«^wnt*d 
with  the  remains  of  the  stigmas.  Its  exterior  consists  of  a  thick  pericarji, 
at  first  ieshy,  but,  when  quite  mature,  composed  of  fine  stringy  fibm 
running  lengthwise,  wath  much  coarser  ones  behiw  them.  This  fibrous 
coat  is  consolidated  into  a  thin  crostaceous  shell  or  endocarp,  which 
8urroun<ls  the  solitary  seed.  The  latter  has  the  shape  of  a  very  short 
rounded  cone,  scarcely  an  inch  in  height ;  it  is  depressed  at  the  ceutrt 
of  the  base,  and  has  fretjueutly  a  tuft  of  fibres  on  one  side  of  the  depres- 
sion,  iudicaiiug  its  connexion  with  the  pericarp*  The  testa,  which  seems 
to  be  partially  adherent  to  the  endocarp^  is  obscurely  defined,  and  insejia- 
rable  from  the  nucleus.  Its  surface  is  conspicutmsly  mai'ked  with  a  net- 
work of  veins,  running  chiefly  from  the  hilum*  When  a  seed  is  split 
open,  it  is  seen  that  these  veins  extend  downwards  into  the  white 
albumen,  reaching  almost  to  its  centre,  thus  giving  the  seed  a  strong 
resemblance  both  in  stracfcure  and  ai>pearance  to  a  nutmeg.  The  embryri, 
which  is  small  and  conical,  is  seated  at  the  base  of  the  seed.  Areca  nut^ 
are  dense  and  ponderous,  auti  very  difficult  to  break  or  cut.  They  have 
when  freshly  broken  a  weak  cheesy  odour,  and  taste  slightly  astriug^nt 

Microscopic  Structure — The  white  horny  albumen  is  made  up  of 
large  thiek-wal]ed  cells,  loaded  with  an  albuminoid  matter,  which  od 
addition  of  iodine  assumes  a  brown  hue.  The  cell-walls  di8[»lay  ^^^p' 
pores,  the  structure  of  which,  after  boiling  in  caustic  ley,  becomes  clearly 
evident  in  polarized  light.  The  brown  tissue  wliich  runs  into  the  albu- 
men is  of  loose  texture,  and  resembles  the  cori^esponding  structure  ba 
nutmeg.  The  thin  walls  of  its  cells  are  marked  with  fine  spiral  stria- 
tions,  and  in  this  tissue,  as  well  as  on  the  brown  surface  of  the  seeJ, 
delicate  spiral  vessels  are  scattered.  All  the  brown  cells  assume  a  rich 
red  if  moistened  with  caustic  Iey»  and  a  dingy  green  with  ferric 
chloride. 

Chemical  Composition — We  have  exhausted  the  powder  of  the 

seeds,  previously  dried  at  100'"  C.>  with  ether ;  and  thereby  obtained  a 
colourless  solution,  which  after  evaporation  left  an  oily  liquid,  eonciviio^ 
on  cooling.  This  fatty  matter,  i^epresenting  14  per  cent,  of  the  seed, 
was  thoroughly  crystalline  and  melted  at  30"  C.  By  saponification  ^^ 
ol>tained  from  it  a  crystalline  fatty  acid  fusing  at  41"*  C,  which  mftj 
consequently  be  a  mixture  of  lauric  and  myristic  acids.  Some  of  ^^ 
fatty  matter  was  boiled  with  water:  the  water  on  evaporation  afforde^J 
an  extremely  small  trace  of  tannin  but  no  crystals,  which  had  caUx;hiu 
been  present  should  have  been  left, 
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The  powdered  needs  which  had  been  treated  with  ether  were  then 
exhausted  by  cold  spirit  of  wine  ('832),  which  afforded  14*77  per  cent, 
(reckoned  on  the  original  seeds)  of  a  red  amorphous  tannic  matter, 
which  after  drying,  proved  to  be  but  little  soluble  in  water,  whether  cold 
orboiling.  Submitting  to  destructive  distillation, it  a^Sorded Pyrocatechin. 
Its  aqueous  solution  is  not  altered  by  ferrous  sulphate,  unless  an  alkali 
is  added,  when  it  assumes  a  violet  hue,  with  separation  of  a  copious 
dark  purplish  precipitate.  On  addition  of  a  ferric  salt  in  minute  quan- 
tity to  the  aqueous  solution  of  the  tannic  matter,  a  fine  green  tint  is 
produced,  quickly  turning  brown  by  a  further  addition  of  the  test,  and 
violet  by  an  alkali.     An  abundant  dark  precipitate  is  also  formed. 

The  seeds  having  been  exhausted  by  both  ether  and  spirit  of  wine, 
were  treated  with  water,  which  removed  from  them  chiefly  mucilage 
precipitable  by  alcohol.  The  alcohol  thus  used  afforded  on  filtration 
traces  of  an  acid,  the  examination  of  which  was  not  pursued.  After 
exhaustion  with  ether,  spirit  of  wine  and  water,  a  dark  brown  solution 
is  got  by  digesting  the  residue  in  ammonia :  from  this  solution,  an  acid 
thix)ws  down  an  abundant  brown  precipitate,  not  soluble  even  in  boiling 
alcohol.  We  have  not  been  able  to  obtain  crystals  from  an  aqueous 
decoction  of  the  seeds,  nor  by  exhausting  them  directly  with  boiling 
spirit  of  wine.  We  have  come  therefore  to  the  conclusion  that  Catechin 
(p.  243)  is  not  a  constituent  of  areca  nuts,  and  that  any  extract,  if  ever 
made  from  them,  must  be  essentially  different  to  the  Catechu  o{  Acacia 
or  of  Nauclea,  and  rather  to  be  considered  a  kind  of  tannic  matter  of 
the  nature  of  Eatanhia-red  or  Cinchona-red, 

By  incinerating  the  powdered  seeds,  2'2G  per  cent,  were  obtained  of 
a  brown  ash,  which,  besides  peroxide  of  iron,  contained  phosphate  of 
magnesium. 

Commerce — Areca  nuts  are  sold  in  India  both  in  the  husk  (peri- 
carp) and  without  it,  and  the  two  sorts  arc  enumerated  in  the  Customs 
Returns  under  distinct  heads.  Their  widespread  consumption  in  the 
East  gives  rise  to  an  enormous  trade,  of  which  some  notion  may  be 
formed  by  a  consideration  of  the  few  statistics  bearing  upon  it  which 
are  accessible. 

Thus,  Ceylon  exported  of  areca  nuts  in  the  year  1871,  6G,543  cwt., 
value  £62,593;  in  1872,  71,715  cwt., — the  latter  quantity  entirely  to 
India;  in  1875  of  the  total  export  of  94,567  cwt.  86,446  were  shipped 
to  India.* 

The  Madras  Presidency  largely  trades  in  the  same  commodity.  In 
the  year  1872-1873  there  were  shipped  thence  to  Bombay  43,958  cwt., 
besides  alx)ut  two  millions  of  the  entire  fruit.^  An  extensive  ti*affic  in 
areca  nuts  is  carried  on  at  Singapore  and  especially  in  Sumatra. 

Uses — Powdered  areca  nut  may  be  given  for  the  expulsion  of  tape- 
worm in  the  dose  of  4  to  6  drachms,  taken  in  milk.  The  remedy 
should  be  administered  to  the  patient  after  a  fast  of  about  twelve  hours; 
some  recommend  the  previous  exhibition  of  a  purgative.  It  is  said  to 
be  efficacious  against  lumbricKs  as  well  as  tccnia. 

The  charcoal  afforded  by  burning  areca  nuts  in  a  close  vessel  is  sold 
as  a  tooth  powder;  but  except  greater  density,  it  i>ossesses  no  advantage 
over  the  charcoal  from  ordinary  wood. 

1  Ceylon  Blue  Books.  ^  From  the  returns  quoted  at  p.  571,  note  5. 
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As  a  masticatory  areca  nut  is  chewed  with  a  litUe  lime  and  ale&fof 
the  Betel  Pepper,  Pijyer  Betle  L.  The  nut  for  this  purpose  is  used  in  i 
young  and  tender  state,  or  is  prepared  by  boiling  in  water;  it  b  90IM- 
times  combined  with  aromatics,  as  camphor  or  cardamom. 


SANGUIS   DRACONIS. 

Re»inu  Ih^aconis;  Dragons  Blood;  F.  Sang-dragoii;  G.  DrachtnUut 

Botanical  Origin — Calamus  Draco^  Willd.  (Dcsmonorhops  Draco 
Mart.) — This  is  one  of  the  Rotang  or  Rattan  Palms,  remarkable  for  their 
very  long  flexible  stems,  which  climb  among  the  branches  of  trees  by 
means  of  spines  on  the  leafstalk.  The  species  under  notice,  called  in 
Malay  Rotang  Jetmangy  grows  in  swampy  forests  of  the  Residency  of 
Palembang  and  in  the  territoiy  of  Jambi,  in  Eastern  Sumatra^  and  in 
Southern  Borneo,  which  regions  furnish  the  dragon's  blood  of  com- 
merce. It  is  said  to  occur  also  in  Penang  and  in  various  islands  of  the 
Sunda  chain. 

History — The  substance  which  is  mentioned  by  Dioscorides  under 
the  name  of  Kiwd^api,  as  a  costlyipigment  and  medicine  brought  from 
Africa,  and  which  is  also  described  by  Pliny  who  distinguished  it  from 
minium,  was  certainly  the  resin  called  Di^agon's  Blood.  It  was  not 
however  that  of  the  Rotang  Palm,  Calamus  Draco,  or  even  of  any  tree 
of  the  Indian  Archipelago,  but  was  on  the  contrary  a  production  of  the 
island  of  Socotra  (see  p.  G75). 

Dragon's  blood  is,  we  believe,  not  named  by  any  of  the  eariier 
voyagers  to  the  India  islands.  Ibn  Batuta,  who  visited  both  Java  and 
Sumatra  between  A.D.  1325  and  1349,  and  notices  their  producing 
benzoin  (see  p.  404),  cloves,  camphor,  and  aloes-wood,  is  silent  aboot 
dragon's  blood.  Barbosa,  whose  intelligent  narrative  (a,d.  1514)  of  the 
East  Indies^  is  full  of  reference  to  the  trade  and  productions  of  the 
different  localities  he  visited,  states  that  aloes  and  drago7i*s  blood  are 
produced  in  Socotra,  but  makes  no  mention  of  the  latter  commodity  a* 
found  at  Malacca,  Java,  Sumatra,  or  Borneo. 

The  fact  we  wish  to  prove  is  corroborated  by  the  accounts  of  eariy 
commercial  intercourse  between  the  Chinese  and  Arabs  recently  pub- 
lished by  Bretschneider.'  From  the  10th  to  the  15th  century  there  wis 
carried  on  between  these  nations  a  trade,  the  objects  of  which  were  not 
only  the  productions  of  the  Arabian  Gulf  and  countries  further  north, 
but  also  those  of  the  Indian  Archipelago.  One  of  the  islands  with 
which  the  Arabs  and  Persians  carried  on  a  ^eat  commerce  was  Sumatia, 
whence  they  obtained  the  precious  camphor  so  much  valued  by  th*? 
Chinese,  but  not,  so  far  as  it  appeai-s,  the  resin  dragon's  blood.  As  to 
the  productions  brought  from  Arabia  they  are  enumerated  as  Ostriches. 
Olibanum,  Liquid  Storax,  Myrrh,  and  Dragons  Blood,  besides  a  few 
other  articles  not  yet  determined.  It  is  worthy  of  remark  that  the 
Chinese  are  still  the  principal  consumers  of  dragon's  blood,  though  lik^ 

*  Beautifully  figured  by  Blume,  Bumphia,        and  Malabar  (Hakluyt  Society),  ISflS.  ^• 
ii.  (1836)  tab.  131-132.  191-197. 

»  DeMcription  of  the  Coattts  of  Eaut  Africa  »  KnowUdgt  poMfitmi  Ay  ike  r*i»«"'  '^ 

the  Arahn,  etr.,  1S71. 
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pRe  rest  of  raaukind  they  hav^c  to  content  themseh^es  with  the  plentiful 
Pdni^  of  Sumati-a  and  Boroeo,  instead  of  the  ixiore  ancient  sort  produced 

in  Socotra. 

The  lii*st  clear  accouut  of  the  pn:)duction  of  the  resiD  io  ludia  is  that 

given  by  Rumphius,  who  in  Iiis  Herharium  Amboinenfff^  describes  the 
^ process  by  which  it  is  collected  at  Palenibang. 

Production — The  fniit  of  Cttlttmtts  Dnn-o,  which  is  produced  in 
[panicles  in  great  profusion,  is  globose  and  of  the  size  of  a  large  cherry, 
clothed  with  smoothed  downward-overlapping  scales.  These  scales  are 
ftub-quaJrangular,  thick  and  sliell-like,  marked  with  a  longitudinal 
furrow:  the  largest,  which  are  found  towarcls  the  middle  of  the  fruit, 
we  2  lines  long  b}^  3  broiid.  At  maturity  the  fruit  is  covered  with  an 
exudation  of  red  resin,  which  encrusts  it  so  abundantly  that  the  foiun  of 
the  scales  C£in  hardly  be  seen. 

The  resin,  which  is  naturally  friable,  is  collected  by  gathering  the 

fniits,  and  shaking  or  beating  them  in  a  sack,  by  which  process  it  is 

l&3on  separated.     It  is  tlien  sifted  to  remove  from  it  scales  and  otlier 

h>ortions  of  the  fruiL     By  exposure  to  the   heat  of  the  sun  or  in  a 

■covered  vessel  to  that  of  boiling  water,  the  resin  is  so  far  softened  that 

it  can  be  moulded  into  sticks  or  balls,  which  are  forthwith  wrapped  in 

.  piece  of  palm  lea£     It  is  thus  that  the  best  dragon's  blood,  or  jeniavfj, 

obtained.     An  inferior  quality  is  got  by  boiling  the  pounded  fruits  in 

^nter,  and  making  the  resin  into  a  mass,  frequently  with  the  addition 

>f  other  substances  liy  way  of  adulteration.      The  foregoing  is  tlie 

iccoujit  of  the  manufacture  of  the  drug  given  by  Blume,'^ 

Description — Dragon's  Blood  is  found  in  conrmercc  chiefly  in  two 
poitiis,  known  respectively  a.s  Heed  and  LinnjK 

1.  Reed    Dr€Ujous    Blood  (Dragon's   Blood    in    sticks,   S*n}guifi 

Itlvttcauis  in  harulli<).     Some  of  tine  quality  purchased  in  London  in 

|l|i42  is    in  sticks  13  to   14    inches    in    length,  and    |   to    1    inch    in 

J^iaeter,  neatly  wrapped  in  palm-leaf,  secured  liy  8  or  9  transverse 

9'^ids    of   some    Jloxible  grass.      The  average   weight   of   each   stick, 

^^luding  the  enveloping  leaf,  is  five  ounces.     The  resin  ha8  evidently 

'^n  wrapt  up  while  soft,  as  the  sticks  are  furrowed  longitudinally  by 

J^SHxire  of  the  surrounding  leaf.     The  smooth  surface  is  of  an  intense 

p-^^kish-broTi^Ti;  when  seen  in  thin  splinters  the  resin  appears  trans- 

^^t,  and  of  a  pure  and  brilliant  crimson.     The  fractured  surface 

^^  resinous  and  rough,  is  a  little  porous,  and  contains  numerous 

^iciles  of  the  scales  of  the  fruit.     Rubbed  on  paper  it  leaves  a  red 

^^V  of  not  very  splendid  tint.    Heated  witli  alcohol  it  left  20  per  cent. 

t^Vilvemlent  residue  consisting  chietly  of  vegetable  matter,     Stick.^ 

^^laller  size  are  more  common, 

^<,  Lump  Drfffj<ni*H  Bhmd  (SanipiiH  draconh  in  vadislfi)  is  imported 
*^rge  rectangular  blocks  or  irregular  masses.     From  the  line  Reed 
*"^0*>>'***  Blt>ml,jiiHt  described,  it  cliJiers  in  containing  a  larger  propor- 
1^       *^    of  remains  of  tlie  fruit,  including  numermis  entire  scales.     Hence 
:,|^^  ^^s  a  coar,ser  fractm-e^  and  the  fractured  surface  is  less  intense  in 
t^  ^t-        lis    taste    is    slightly    acrid.        Exhausted    with    alcohol    it 
^Ves  a  residue  amounting  in  the  specimen  we  test^sd  to  27  per  cent. 


*  P*ra.  V.  tI747)  114  115.  trtb,  58. 


'  Humphia,  ill,  jiUl)  a  tab.  13U  132. 
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Drat:joTi\s  blcH>d  is  abundantly  soluble  in  the  usual  solvents  of  resins, 
nauiL'lj,  the*  alcohols  (even  in  ilihite  spirit  of  wine),  benzol,  chloroform, 
bisulphiile  of  .carbtm,  and  tlie  oxygenat^i'd  essential  oils,  as  that  d 
cloveti.  The  residue  left  after  the  evaporation  of  these  liquiils  is  amor- 
phous and  of  the  original  line  red  colour.  The  drug  is  likewise  dis- 
solved by  glacial  acetic  acid  as  well  aa  by  caustic  soda;  the  latter 
solution  on  addition  of  an  excess  of  acid  yields  a  dingy  brown,  jelly- 
like precipitate,  which  on  drying  turns  dark  red  like  the  original  dnj|:. 
In  ether  flragon's  blood  is  sparingly  solubk*,  and  still  less  so  in  oil  ii 
tuqieiitine  ;  but  in  the  most  volatile  portions  of  petroleum,  the  so-called 
petri ileum,  ether  we  tind  it  to  be  entirely  insoluble.  It  has  a  slight Iv 
sweetish  and  somewhat  acrid  taste;  melts  at  about  l^CC,  evoIvTu^ 
the  aromatic  but  irritating  fumes  of  benzoic  acid;  boiled  with  water  the 
resin  becomes  soft  and  partially  li(|uid. 

Chemical  Composition — Dragon  s  blood  is  a  peculiar  resbi,  which 
according  to  Johnston  ^  answers  to  tlie  formula  O^H'^O*.  By  heating 
it  and  condensing  the  vapour  an  aqueous  acid  liquid  Ls  obtaini^iL 
together  with  a  heavy  oily  portion  of  a  pimgent  burning  ta.st*.*  and 
ciystaLs  of  benzoic  acid.  The  composition  of  these  products  ha^  not 
yet  been  thoroughly  ascertained,  but  the  presence  of  acetone,  T*Aiu^, 
(JHXCff ),  Dmfyyl  of  Glenard  and  Boudault  (1844),  and  Styrd.  C^ 
(Draeonyl),  has  been  pointed  out,"  the  latter  perhaps  due  to  the 
existence  in  the  drug  of  metastyrol  {p.  274),  as  suggested  by  Kovalew- 
sky.^  Both  these  hydrocarbons  are  lighter  than  water;  yet  we  fiticJ 
that  the  alxjve  oily  portion  yielded  by  dry  distillation  sinks  in  wat**r, 
a  circumstance  piissibly  occasioned  by  the  presence  of  benzoic  ale«jhol» 
C^H-XCH^OH). 

As  benzoic  acid  is  freely  soluble  in  petroleum  ether  it  ought  U)  be 
removed  from  the  drug  by  that  solvent:  on  making  the  experiment  we 
got  traces  of  an  amor|>hous  red  matter,  a  little  of  an  oily  licjuiii,  hot 
nothing  crystalline.  Cinnamic  acid,  on  the  other  hand,  is  alwijr* 
present,  according  to  Hirschsolm  (1877).  As  to  the  watery  linuid.it 
assumes  a  blue  colour  on  addition  of  perchkiride  of  iron,  whenot*  it 
would  appear  to  contain  phenol  or  pyrogallol  rather  than  pyrocatohin 
(p.  100).    _ 

By  hoiling  di^agon's  blood  Avith  nitric  acid,  benzoic,  nitro-l)en»-»ic. 
and  oxalic  acids  are  chiefly  obtaineil,  ^n^l  '^nly  verj^  little  picric  ftciJ. 
Illashveiz  and  Barih  melted  the  drug  with  caustic  potash,  and  founil 
among  the  products  thus  formed  phkiroducin  (p.  24ti\  para-ox>  *    i 
protocatechuic,  and  oxalic  acids,  as  well  as  several  acids  of  t". 
series.     Benzoin  fields  similar  products. 

Commerce — Dragon  s  blood  is  shipped  from  Singapore  and  Bat^^'i*- 
Large  quantities  are  annoall}^  exported  from  Banjarma^sin  in  Banw*c>  tu 
these  places  and  to  China,* 

Uses. — In  medicine,  only  as  the  colouring  agent  of  plasters  *o^ 
tooth  powders ;  in  the  arts,  for  varnish. 

Adulteration — Dragon's  blood  varies  exceedingly  in  qtudtly,^  *^ 

»  Phil,  7Va/w.  J 839.  134  ;  1840,  3S4.  *  Low,  Saraxtak,  itt  inhahHanU  mi  f^ 

"Umelin,  Vhi^nUtnj,  xvii,  (18C(>)  3S7.  dudioiit,  IS4S.  43. 

»  Gmelin,  ChetnUtnh  x vii.  3S8 ;  alao  A  nmu  *  The  prcaeut  j»rice.  £3  to  £U  |ifv  C*^ 

Irn  (ifp  Chemlf,  uxx,  (1801}  fiS.  Biifficiently  )iidio*te«  this. 
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whieli  the  principal  criterion  regarded  l»y  tlu?  dealers  is  cohntr.  Some 
of  the  interior  sorts  make  only  a  dull  brick-red  mark  when  rubbed  on 
paper,  and  have  an  earthy-lrjokinnr  fracture.  The  sticks  moreover  do 
not  take  the  impression  of  the  enveloping  leaf  as  when  they  are  niore 
purely  resinous.  A  sample  of  inferior  Reed  Dragon's  Blood  atiurded 
40  per  cent,  of  matter,  insoluble  m  spirit  of  wine. 
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Other  sorts  of  Dragon's  Blood. 


Draymi^  Blood  o/Socofni — We  have  already  st-iited  (p.  (172)  that 

the  Cinnalkir  mentioned  by  Dioscorides  was  brought  from  Africa.   That 

■ttie  term  really  designated  dragon's  blood  seems  evident  from  tlie  fact 

■Inat  the  author  of  the  Periphiw  of  the  Erythrean  Sea/  written  tf/rr/  ajk 

54^<>H,  names  it  (KoW/3afjO  as  a  production  of  the  island  of  DIoscorida, 

the  ancient  name  of  Socotra. 

The  Arabians,  as  Abu  Hanifa  and  Ibn  Baj^tar/  describe  dragons 
bloixl  as  brought  from  Sucutra,  giving  to  the  tliiig  the  very  name  by 
which  it  is  known  to  the  jVrabs  at  the  present  tlay,  namely,  Zki)ti-id' 
ukh-ivain.  Barbosa  (1514)  as  well  as  Giovanni  dl  BaiTos*  mention  it 
as  a  production  of  the  islanil :  and  in  our  own  times  it  has  been  noticed 
by  Wells tea<l/  Vanghan/'  anrl  A.  von  Kremer.'^  It  is  now  but  little 
collected.  Vaughan  states,  as  well  as  Von  AVrede,  that  the  tree  i.s 
found  in  Hadramaut  and  on  the  east  coast  of  Africa.  The  latter  state- 
ment is  also  made  in  letters  (LS77, 1878),  with  which  we  were  favouretl 
by  Captain  Hunter  of  Aden  and  Hildebrandt  of  Berlin  (see  pages  1 4-0 
and  141),  by  the  latter  of  whom  we  were  presented  wdth  a  photographic 
sketch  of  the  tree  growing  in  the  8omali  country,  at  elevations  of 
fro!u  2500  to  5500  feet,  and  called  there  MoH.  It  is  Brncana  sehiztinfltd 
Baker/ a  tree  attaining  3  metres  in  height.  The  resin  has  an  acidulous 
taste,  and  is,  according  to  Hildebrandt,  not  exported,  but  occasionally 
■i.ten  by  the  Somalis.  The  tree  from  wlucb  dragon's  blood  is  collected 
Bl  Socotra  is,  according  to  Capt  Hunter,  Draeana  O^iLbet  Kotschy. 
H  The  I)mp  JJraf/onfi  Blood,  of  wMch  small  parcels  imported  from 
Bombay  or  Zanzibar  occasionally  appear  in  the  London  market,  is 
Iiowever  this  (Jrug.  It  is  in  snjall  tears  aiul  fragments,  seldom  exceed- 
ing an  inch  in  length,  has  a  clean  glassy  fracture,  and  in  thin  pieces  is 
transparent  and  of  a  splendid  ruby  Colour.  From  Su  mat  ran  dragon's 
blood  it  may  be  distinguished  by  not  containing  the  little  Hheli-like 

rles  constantly  present  m  that  drug,  and  by  not  evolving  when  Ideated 
the  point  of  a  knife  the  irritating  fumes  of  benzoic  acid* 

DrafjOHB  Bhod  of  the  Caaartf  ItihaHfs — This  substance  is  aflbrded 
^y  Dracama  Dractt  L.,  a  liliaceous  tree*^  resembling  a  Fitetvr,  of  which 
Hbe  famous  specimen  at  Orotava  in  Teneritie  lias  often  been  described 
Bi  account  of  its  gigantic  flimensions  and  venerable  age." 

»  *  Voya(fe  of  Xfftjf^hfm  ami PrrtphiH  o/thr 
JSn/thrrafi  .SV^i,  translated  by  Vincent,  Ox* 
ford,  J  809.  90. 
L»  fckJiitlieimcr'i  od.  i,  KM.  42G.  ji.  117. 
t*  L\i»ia,  sec.  deca.  Ven\*t.  1.%'J.  p.  10.  ft. 
M  Tiat^rU  in  Arabia,  Lond.  ISHS.  ii.  440. 
U  Phurm,  Jmirn,  xii.  (1853)  385, 
|«  Jfi////>^fji,  Leij>zig»  1803, 
"f  On  Hildebrandt's  East  Africiin  Plants, 
urn,  qfBot,  XV.  (1877)71. 


*  Hi stologicftl  observations  on  the  struc- 
ture ot  the  atenii  accompanied  by  exceUent 
figurea,  will  be  found  in  a  memoir  by  Rati- 
W(enboff(/?ijViraf/ff  lot  dt  kenrm  van  Dtarirua 
DrncOy  pp.  55.  tabb.  6)  iu  the  Vtrhand  iL 
Kon.  Acad,  r,  Wefensrh^t  a/d,  yn^tttrk, 
X.  1863, 

**  It  was  destroyed  in  1867  by  a  hnrri- 
cane» 
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On  the  exploration  of  Madeira  and  Porto  Santo  in  the  15th  century, ' 
dragon*s  blood   waa  one  of  the  valued  productions  collected  by  the 
voyagers,  and  is  naiiied  as  such  by  Alvise  da  ca  da  Mosto  in  1454.*    It 
is  also  mentioned  by  the  German  physician  Hieronymus  Mitnzcr,  who 
visited  Lisbon  about  1494- 

The  tree  yields  the  resin  after  incisions  arc  made  in  its  stem;  but  so  | 
far  as  we  know  the  exudation  has  never  formed  a  regular  and  ordinary  I 
article  of  commerce  with  Europe.     It  has  been  found  in  the  sepulchral 
caven  of  tlie  aboriginal  inhabitants. 

The  name  Dtun/on's  Blood  has  also  been  applied  to  an  exudation 
obtained  from  the  West  Intlian  Ftcrocarpus  Draco  L.,  and  to  that  of  j 
Croion    iJmco    Schlecht. ;    but    the    latter    appears    to    he    of   the 
nature   of    kino,   and   neither   substance   Is   met   with    in    European 
cuunnerce. 


AEOIDE^. 

RHIZOMA   CALAMI   AROMATICI. 

MadiX  Cilia  nil  aromailci,  Madlx  Acori;  Sweet  Flag  R<Kd;  F.  AaH 
odorant  on  vnti^  Jioseait  aroviatiqae;  O.  Kalnius. 

Botanical  Origin — Amt'its  Calamus  L.,  an  aromatic,  flagdike  plant, 
growing  on  the  iiiargins  (jf  streams,  swamps,  and  lakes,  from  the  coaste 
of  the  Black  Sea,  tbrouglx  Southern  8il>eria,  Central  Asia,  and  Indiana* 
far  as  Anuirland,  Northern  China,  and  Japan;  indigenoiLS  also  to  North 
AmericiL.  It  is  now  established  as  a  wild  plant  in  tlie  great^ir  part^>f 
Europe,  reaching  from  Sicily  as  far  north  as  Scotland,  Scandinavia,  anJ 
Northern  Russia ;  and  is  cultivated  to  a  small  extent  in  Burma  and 
Ceylon. 

Regarding  the  introduction  oi  AcuvtiH Ctdamns  into  Western  Eun^pc. 
it  is  believed  in  Poland  to  have  been  introduced  there  in  th»3  ISth 
century  by  the  Tartars,  yet  it  seems  not  to  have  attracted  then  an} 
attention.  The  welbinformed  botanist,  Bock  (Tragus),  luentioning  ^ 
use  of  the  preserved  rhizome  by  wealthy  persons,  states^  that  he  had 
never  seen  the  |daiit  growing  in  Germany.  Clusins*  relates  that  h^ 
tirst  received  a  living  plant  in  1574,  sent  from  the  lake  ApoIIonia  near 
Brussa  in  Asia  Minor.  Camerarius,*  writing  in  I.588,  speaks  of  it  »* 
iutroduced  some  j^ears  previously,  and  then  plentiful  in  Germany. 
which  seems  to  show^  a  rapid  pjropagation.  Gerarde  at  the  close  of  tfo 
century  looked  lapon  Aconm  as  an  Ea.stern  plants  which  he  says  i* 
grown  in  many  English  gai'dens,  and  might  hence  l»e  fitly  callcil  tk 
*'  S'weei  Ganlen  Flag.''  Berhi,®  in  1724,  observes  of  the  root  that— 
"  ft  is  hnntf/ht  hi  (juantitu'H  from  Oermuny:''  hence  we  may  infer  tliat 
it  was  not  then  collected  in  England,  as  we  know  it  was  at  a  lattt 
period/ 


Vhyi/ffi,  Vf net.  i*  97. 

^  KuiiskmanUf  Alihamltttufjen  det*  Baievi^ 
nchtn  Akitdtmir  tUr  Wls*enfu^haft<fn^  vii\ 
(1855)342.  et  scq. 

^  TtAitnche  Speif»kammn%  Stntssbnrij, 
1550.  ciiif. 


^Ra  riorum  Slirpinm  Hi*lorin^  M*> 
1576.  520. 

^Hortus  fH&licui  et  phifoMophifua.  Frweo'- 
1588.  5. 

-  Trrojmr^  qf  Dm^9,  «>d,  ii  I7»i  111 

"  See  also  Triinen  m  Jamrn,  qft ' — ^ 
(1871)  1G3. 
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History — Sweet  Flag  root  has  In-t-n  froia  the  earliest  times  a 
favourite  merUeine  of  tlie  natives  of  India,  in  which  country  it  is  sold 
in  every  hazaar,  Ainslie^  asserts  tliat  it  is  reckoned  so  vahiable  in  the 
Ixjwel  complaints  of  eliildiTu  that  there  is  a  penalty  incurred  by  any 
dniggist  who  will  not  open  hi^  door  in  the  middle  of  the  night  to  sell 
it,  if  demanded  ! 

The  descriptions  of  Acoron,  a  plant  of  Colchis,  Galatia,  Pontns,  and 
Crete,  given  by  Dioscorides  and  Pliny,  certainly  refer  to  this  drug.  We 
think  that  the  Kr«Xa/i09  ufaty/jiariKfk  of  Dioscorides,  which  lie  states  to 
grow  in  India,  is  the  same,  though  Royle  regartls  it  as  kji  An  fir  opoff  on. 
The  KaXa/Uo?  of  Theophrastos  and  the  (Juiarnus  of  the  English  Bible- 
are  considered  by  some  authoi-s  to  refer  to  the  Sweet  Flag. 

Celsus  in  the  first  centnry  mentioiied  Calamus  Ale.candrhnts,  the 
drug  being  probably  then  brought  from  India  by  %vay  of  tlie  Red  Sea, 
We  know  by  the  testimony  of  Amatus  Lnsitanus'  that  in  the  KJth 
century  it  iLsed  to  be  so  imported  into  Venice.  Rheede,*  moreover, 
described  and  figured  Aeoras  CalamuH  as  an  Indian  plant  under  the 
name  Vac/ta,  whicli  it  still  bears  on  the  Malabar  Coast.  But  in  the 
pharmaceutical  tariff  of  the  Geriuan  town  of  Halberstadt  of  the  year 
1097,  *'  Calainu^'^  aromaticus  verus^  Indian ischer  CalmnSf'  antl  *'Vala- 
inus  arovmUcus  nostntsj'  common  Cahnus^  are  quoted  at  exactly  the 
8ainc  price;'  and  Murray'^  stat^^s  expreasly  that  in  his  time  (1790) 
Asiatic  calamus  was  still  met  with  in  the  pharmacies  of  Continental 
Europe,  but  that  it  had  mostly  been  replaced  by  the  home-grown  drug. 
At  the  present  time  the  Cidamus  aronudicuH  of  commerce  is  European  ; 
in  all  essential  characters  it  agrees  with  that  of  India,  a  package  of 
which  is  now  and  then  offered  in  the  Lon<lon  drug  sales. 

Collection — The  Lopdon  market  is  supplied  from  Germany,  whither 
the  drug  is  brought,  we  believe,  frum  South ern  Russia.  It  is  no  longer 
collected  in  England.^at  least  in  (piantity,  though  it  used  to  b^  gathered 
some  years  ago  in  Norfolk. 

Description — The  rootstock  of  sweet  Hag  occurs  in  somewhat 
tortuous,  subcylindrical  or  flattened  pieces,  a  few  inches  long,  and  from 
A  to  1  inch  in  greatest  diameter.  Each  piece  is  obscurely  marked  on 
the  upper  surface  with  the  scars,  often  hairy,  of  leaves,  and  on  the  under 
with  a  zigzag  lino  of  little,  elevated,  dot-like  rings,— the  scars  of  roots. 
The  rootstock  is  usually  rough  and  shiunken,  varying  in  colour  from 
dark  brown  to  orange-brown,  breaking  easily  with  a  short  corky  frac- 
ture, and  exhibiting  a  pale  brown  spongy  interior.  The  odoui*  is 
arotnatic  and  agreealile  ;  the  taste,  bitterish  and  pungent. 

The  fresh  rootstock  is  brownish -red  or  greenish,  white  or  reddish 
within,  and  of  a  sporjgy  texture.  It«  transvei-se  section  is  tolerably 
uuifurm  ;  a  ^ne  line  (medullary  sheath)  separates  the  outer  tissue  from 
the  lighter  centra!  part*  tlio  diameter  of  which  is  twice  or  three  times 
the  width  of  the  former. 

Microscopic    Structure — The    outermost    layer    is    made    up   of 

'  Mai.  M(d.  ofHindomtan,  Madraa,  1813.  ^  Horiv«  Mafahnr.  x\.  [Xmi)  tab.  48,  49. 

54.  *  Fltlckiger, Documtnit  (quoted  page  562), 

*Exo<l.    XXX.   23;   Cant,   iv%    14;   Ezek.  78. 
xx\ii.  19.  —See  also  page  7K">.  footnote  2.  *  Apparatus  MtdkanUnum,  v*  40* 

'  /»  Dione,  de  Mat.  Mtd.  Eiian*atiQnej*t 
Argent,  1554.  33. 
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extended  epibleraa-ceUs  ur  of  a  brown  corky  tissue,  the  latter  occuiriiig 
in  the  partn  free  from  leaf-scars.  The  prevailing  tiasue,  both  of  the 
outer  and  the  ct^ntml  part,  consists  of  uniform  nearly  globular  cells, 
traversed  by  numerous  vascular  bundles,  especially  at  the  boundary 
line  (oiedullary  sheath).  Besides  them,  the  rootstock  like  that  of  many 
fresh-water  plants,  exhibits  a  large  number  of  inteiTellular  holes.  These 
air^lioles,  or  more  correctly  water-holes,  are  somewhat  longitudinailly 
extended,  so  as  to  form  a  kind  of  net- work,  imparting  a  spongy  cou- 
sistence*  to  the  fresh  rootstock.  At  certain  place:^,  where  the  series  of 
cells  cross  one  another,  especially  in  the  outer  part,  there  are  single 
cells  filled  with  essential  oil,-  which  ma\^  be  made  very  conspicuous  by 
adding  to  sections  dilute  potash  or  perchloride  of  iron.  The  other  cclU 
are  loaded  with  small  starch  granules ;  a  little  mucilage  and  tannic 
matter  is  met  with  in  the  exterior  coat 

Chemical  Composition^The  dried  rhizorne  yielded  us  13  j>er 
cent  of  a  yellowish  neutral  essential  oil  of  agreeable  odonr,  w'hich  in« 
column  of  50  mm.  long,  deviates  13'8''  to  the  right  By  w*orkiugoni 
large  scale,  Messrs,  Schimmel  &  Co.,  Leipzig,  obtain  2'4  to  2*6  pet 
cent 

According  to  Kurbatow  (1873),  this  oil  contains  a  hydrocarbon, 
C"'H^",  boiling  at  15S>'  (X,  and  forming  a  crystalline  compound  with  HCi, 
and  another  hydrocarbon  boiling  at  25-5-258**  C,  affoixiing  no  crystal- 
Hzable  hydrochloric  compound.  By  submitting  the  oil  to  fractional 
distillation,  we  noticed,  above  25tr,  a  blue  portion,  which  may  ha  de- 
colorized by  sodium*  The  crude  oil  acquires  a  dark  brownish  colour 
on  addition  of  perchloride  of  iron,  but  is  not  at  all  soluble  iu  concen- 
trated poUtsh  solution. 

The  bitter  principle  A*'i>rin  was  extracted  by  Faust  in  1867,  a^* 
aemillnid,  brownish  ghieoside,  containing  nitrogen,  soluble  both  in  ether 
and  in  alcohol,  but  neither  in  benzol  nor  in  water  In  order  to  ohUun 
this  substance,  we  precii»itated  the  decoction  of  10  lb.  of  the  dru^  by 
means  of  tannic  acid,  and  followed  the  method  commonly  practised  in 
the  preparation  of  bitter  principles.  By  liiially  exhausting  the  residue 
with  chloroforni,  we  succeeded  in  obtaining  a  very  bitter,  |>erfcctly 
crystalline  body,  but  in  so  minute  a  quantity,  that  we  were  unable  to 
investigate  its  nature. 

Uses^Sweet  Flag  is  an  aromatic  stimulant  and  tonic,  now  ivlpA 
used  in  regular  medicine.  It  is  sold  by  the  herbalist  for  ilavourin^ 
beer,  and  fur  masticating  to  cleai*  the  voice.  It  is  said  to  bo  also  usw 
by  snuif  manufacturers. 

Adulteration— The  rhizome  of  the  Yellow  Flag,  /m  Pmadaayrn* 

L.,  is  occasionally  mixed  w^ith  that  of  the  Sweet  Flag,  from  which  it 
may  be  distinguislied  by  its  want  of  aroma,  astringent  taste^  dirk 
colour,  and  dissimilar  structure. 


'  This  was  possibly  alluded  to  by  Alber- 
tiia  Magima  (a.i>.  I II KM 280),  who  Bayfl  :— 
(Caljimufl  aromaticus)— uaecttur  in  India 
ct  Ethiopia  sub  cancro,  et  habet  jut^rius 
ex  pATtcs  coDcava  '•  peUoin  aubtilcm,  »icut 
tdm  sunt  aranmrum," — Ue    VetjftabiUbuM, 


Jessen'a  ed.   1867.  376.     Wo  «ii|ipott4 
drui?  under  notice  was  intcndod. 

^  Hence     the    pmctic«    of    f»trfmij 
rhizome  which  prevaila  in  aomc^  (>&rt9  d 
the  Coutiiient  ought  to  h«  alinudoDM. 
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Aloes;  ¥,  Aloes  an  Sue  d* Aloes ;  G.  Aloe, 

Botanical  Origin — Several  species  of  Aloe^  furnish  a  bitter  juice 
which  -when  inspissated  forms  this  drug.  These  plants  are  natives  of 
arid,  sunny  places  in  Southern  and  Eastern  Africa,  whence  a  few 
species  have  been  introduced  into  Northern  Africa,  Spain,^  and  the 
East  and  West  Indies. 

The  aloes  are  succulent  plants  of  liliaceous  habit  with  persistent 
fleshy  leaves,  usually  prickly  at  the  margin,  and  erect  spikes  of  yellow 
or  red  flowers.  Many  are  stemless  ;  others  produce  stems  some  feet  in 
height,  which  are  woody  and  branching.  In  the  remote  districts  of 
Namaqua  Land  and  Damara  Land  in  Western  South  Africa,  and  in  the 
Transkei  Territory  and  Northern  Natal  to  the  eastern,  aloes  have  been 
discovered  which  attain  30  to  GO  feet  in  height,  with  stems  as  much  as 
12  feet  in  circumference.*  The  following  species  may  be  named  with 
more  or  less  of  certainty  as  yielding  the  drug.* 

Aloe  socotrina  Lam.  (A.  vera  Miller),  native  of  the  southern  shores 
of  the  Red  Sea  and  Indian  Ocean,  Socotra,  and  Zanzibar  (?).  It  is  the 
bource  of  the  Socotrine  and  Moka  Aloes.  A.  officinalis  Forsk.  and 
A,  ruhescens  DC.  are  considered  to  be  varieties  of  this  plant.  A,  abys- 
sinica  Lam.  may  probably  contribute  to  the  aloes  shipped  from  the 
Red  Sea. 

A.  vulgaris  Lam.  (A,  perfoliata,  var.  tt.  vera  Linn.,  A,  barbadens^is 
Mill),  a  plant  of  India  and  of  Eastern  and  Northern  Africa,  now  found 
also  on  the  shores  of  Southern  Spain,  Sicily,  Greece,  and  the  Canaries  ; 
introduced  in  the  beginning  of  the  16th  century  (or  earlier)  into  the 
West  Indies.  It  affords  Barbados  and  Curasao  Aloes.  A.  irulica 
Royle,  a  plant  of  the  North-west  Provinces  of  India,  common  in  Indian 
cardens,  appears  to  be  a  slight  variety  of  A.  vulgaris  Lam.  A.  litaralis 
Konig,  said  to  grow  in  abundance  at  Cape  Comorin,  is  unknown  to  us. 
Dr.  Bidie  suggests  that  it  is  a  form  of  the  preceding,  stunted  by  a  poor 
fialine  soil  and  exposure  to  the  sea  breeze.  Both  A.  i7idi<:a  and  A. 
litaralis  are  named  in  the  Phai*maco}xjiiia  of  India. 

Aloe  ferox  L,  and  hybrids  obtained  by  crossing  it  with  A.  africana 
Mill,  and  A,  spicata  Thunberg,  A.  })erfoliata  Linn,  (quoad  Roxb.)  and 
A.  lingvABfoniis  are  reputed  to  yield  the  best  Cape  Aloes. 

A.  africana  Mill,  and  its  varieties,  and  A.  plicatilis  Mill.  aSbrd 
an  extract  which  Pappe'  says  is  thought  to  be  less  powerful. 

A.  arboresceiis  Mill.,  A.  Conimelini  Willd.  and  A.  jmrpurascens 

*  From  the  Syriac  Alwal  rina^  and  A.  rufi/arh  wiU  be  fonnd  in  the 

^  Aioe  arbarescenSf  A.  purpurasrenM,  and  work  Monotjraphia  generis  Aloes  et  Mesem- 

A.  vuUjaris  may  be  seen  luxariantly  grow-  hryantkemi^  auctore  Jos.  Principe  de  Salm- 

ins  in  Valencia,  Granada,  Gibraltar.  Keifferscheid-Dyck,    Boiinae,     1836-1863. 

'Dyer  in  Gardeners*  Chronicfe,  May  2,  fol. 
1874,  with  figures.  *  Flone  Cajpensis  Mtdkce  ProilromuH,  ed. 

*Good  figures  of  ^^'q/rica7)a,  A.  arftor-  2,  1857.  41. 
€0cens,  A.  feroxy  A,  purpurascens,  A.  aocot- 
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Hawortli  are  stated  to  produce  a  portion  of  the  Capt*  A  foes  of  coui- 
luerce.' 

Variuua  species  of  Atffire,  especially  A,  awfricaiia  L.,  are  largely 
grown,  since  the  first  half  of  the  KJth  coutury,  in  the  south  of  Eun»i»e, 
iinJ  popularly  called  Aloe\  All  of  them  are  plants  of  Mexico,  \?hile  the 
true  aloes  are  natives  of  the  old  world.  Butanically  the  genus  Aynvt 
(lifFers  from  Ali>e\  m  tliat  the  former  has  the  ovary  infer  tor,  while  in 
the  latter  it  is  superior.  From  a  chemical  point  of  view  there  is  also  j 
no  analogy  at  all  between  Aloe  and  Agave. 

History — Aloes  was  known  to  the  Greeks  as  a  production  of  the 
island  of  8L»cotra  as  early  as  the  4th  century  B.c,  if  we  might  credit  a 
reinarkaljle  legend  thus  given  in  the  writings  uf  the  Arabian  geographer 
Edrisi.'^     When  Alexander  had  ctjmiuered  the  king  of  the  Persians  and 
his  Heets  had  vanrpusbed  the  islands  of  India,  and  lie  had  killed  Pour» 
king  of  the  Indies,  his  master  Ai'istotle  recommended  him  to  seek  thcj 
island  that  (iroduces  Aloes.     So  when  he  had  finished  his  conquests  taj 
India,  he  returned    by  way  of  the  Indian  Sea  into   that   of  Omaa,! 
conquered  the  isles  therein,  and  arrived  at  last  at  Socotra,  of  which  he' 
admired  the  fertility  and  the  cliuiate.     And  from  the  advice  which 
Aristotle  gave  liim  he  determined  to  remove  the  original  inhabiianU;^ 
and  to  |nit  Greeks  in  tlieir  place,  enjoining  the  latter  to  preserve  carp- 
fuUy  the  plant  yielding  aloes,  on  account  of  its  utUity,  and  because  that 
without  it  eertiiin  sovereign  remedies  could  not  be  compounded.    He 
thought  also  that  the  trade  in  and  use  i>f  this  noble  drug  would  l)e  a 
great  advanUige  for  all  people.     So  he  took  away  the  original  people 
of  the  island  of  Socotra,  and  established  in  their  stead  a  colony  of] 
loniaus,  who  remained  under  his  protection  and  that  of  his  successors 
and  acquired  great  riches,  until  the  period  when  the  religion  of  tlie 
Messiah  appeared,  which  religion  they  embraced.     They  then  became 
Christians,  and  so  their  descendants  have  remained  up  to  the  pa*betit  I 
time  (circa  A.D.  1154). 

This  curious  account,  which  Yule^  says  is  doubtless  a  fable,  bui 
invented    to    account    for   facts,   is    alluded    to   by    the    Mahome* 
travellers  of  the  9th  century"^  and  in  the  10th  by  Masudi/  who  says"! 
that  in  his  time  aloes  was  iirothiced  only  in  the  island  of  Socotra,  wh**iii| 
its  manufacture  had  been  improved  by  Greeks  sent  thither  by  Alexa 
the  Great. 

Aloes  is  not  mentioned  by  Theophrastus,  but  appears  to  have  been 
well  known  to  Celsus,  Dioscorides,  Pliny  and  the  author  of  the  Peripin 
of  the  Erythrean  Sea,  as  well  as  to  the  later  Greek*^  and  the  Arabi^a 
I>!iysician3.  From  the  notices  of  it  in  the  Anglo-Saxon  leech-b<j'->J 
and  a  reference  to  it  as  one  of  the  drugs  recommended  to  Alfred  tin 
Great  by  the  Patriarch  of  Jerusalem,  we  may  infer  that  its  use  was) 
unknown  in  Britain  as  early  as  the  10th  century/ 


*  In  the  above  revision  of  ttie  me*lioiual 
Bpeciea  of  AUni  we  Lave  made  free  \m^  of 
Ihe  observations  on  the  same  subject 
mentioned  in  tlje  Dictlonnairf  de  Botainfjue, 
We  have  aluo  had  the  advantage  of  con^ 
BultiiJg  W.  Wilaon  Saunders,  Esq.,  F.RS,* 
whose  ]ong  fanulianty  with  those  pknta 
in  cultivation  impart  great  weight  to  Ida 
opinion. 

3  (Mofiraphie  d'EiIrUi,  i  (1836)  47. 


'  Mnr^^o  Polo,  ii.  3\X 

*  Aiwit^nneJt  BeltitiottM  rles  indt»  ft  ^  ^ 
Chine  de  drnr  Voi/a^ttrs  MahomMaMi^i 
y  alkrnd  dawf  Ir  neuritmr  aiJ^ch^  ' 
del'Arube,  Paris,  171 S.  II  a. 

*  Tome  iii,  30. — See  Apt'tntlW 

*  Alexander  Tralljaiius.  i^/ 
edition  (quotocl  in  the  A{  ^^^ 
speaks  uf   A^orjt  itirariTtlini^^^JiUd  ktf^ic^ 

'Heep,  439,  note  h 
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At  tliH  periofl  nii(!  for  lon^  afterwards  the  drug  wa.s  imported  into 
Europe  by  way  of  the  Red  8ea  and  Alexandria.  After  the  discovery  of 
a  route  to  India  by  the  Cape  of  Good  Ho[)e  the  old  line  of  commerce 
probably  be<jfan  to  cliange, 

Piren,  an  apothecary  at  Cochin,  in  a  letter  on  Eastern  drugs ^  ad- 
dressed to  Manuel,  king  of  Portugal,  in  1510,  reports  tliat  aloes  grows 
in  the  island  of  tjacotora,  Aden,  Cam  bay  a,  Valencia  of  Arragon,  and  in 
other  parts, — the  most  est«:^emed  being  Utat  of  (^acotora,  and  next  it 
that  of  Spain;  while  the  drug  of  Aden  and  Cambaya  is  so  bad  as  to  be 
woithlcss. 

In  the  early  part  of  the  17th  century  there  was  a  direct  trade  in 
aloes  between  England  and  Socotra;  and  in  the  records  of  the  East 
India  Company  there  are  man}'  notices  nf  the  drug  being  bouglit  of  the 
*'  King  of  Socotra/'  Frequently  tlie  king's  whole  stock  of  aloes  is 
inetjtiuned  as  having  been  purchased.^ 

Wellstead,  who  travelled  in  Socotra  in  ltS3.3,^  says  that  in  old  times 
the  aloe  was  far  more  largely  grown  there  than  at  present,  and  that  the 
walls  which  enclosed  the  jdantations  may  f^till  be  seen.  He  adds  that 
the  produce  was  a  njoiiopnly  of  the  Sultan  of  the  island.  At  the 
present  day  the  few  productions  of  Socotra  tlmt  are  exported  are  carried 
by  the  Arab  coasting  vessels,  coming  annually  from  the  Persian  Gulf  to 
Zanzibar,  at  wliich  place  they  are  transhipped  for  Indian  and  other 
ports.  Dr.  Kirk,  who  has  resided  at  Zanzibar  from  IHOO  to  l^i73, 
informs  us  that  aloes  from  Socotra  arrives  in  a  very  soft  state  packed 
in  goatskins.  From  these  it  is  transferred  to  wooden  boxes,  in  which 
it  concretes,  and  is  shipped  to  Europe  and  America.  To  avoid  loss  the 
skins  have  to  be  washed;  and  the  aloctic  liquor  evaporatcjd. 

Ligon/  who  visited  the  island  of  Barbados  in  lOiT-^'itJ,  tlmt  is  about 
twenty  years  after  the  arrival  of  the  first  settlei-s,  speaks  of  the  aloe  as 
if  it  were  indigenous,  mentioning  also  the  useful  plants  which  had  l>een 
introduced.  At  that  period  the  settlers  knew  how  to  prepare  the  juice 
for  medicinal  use,  but  had  not  begun  to  export  it.  Barbados  aloes  was 
in  the  drug  warehouses  of  London  in  16113. 

The  mannfricture  of  aloes  in  the  Cape  Colony  of  South  Africa  was 
observed  by  Thunberg  in  1773  on  the  farm  of  a  boer  named  Peter  de 
Wett,  who  was  the  tii-st  to  prep*are  the  drug  in  that  country.*^  Cape 
Aloes  is  enumerated  in  the  stock  of  a  London  druggist  in  1780,  its  cost 
being  set  down  as  £10  per  cwt  (U.  0|d  per  lb.). 

A  new^  and  distinct  sort  of  aloes,  manufactured  in  the  colony  of 
Natal,  appeared  in  English  commerce  in  1870.  It  will  be  described 
further  on. 

LhjnMm  Alms — It  is  important  to  bear  in  ndnd  that  the  word 
Aloes  or  Litjn  Aloen,  in  Latin  Lupntm  Aloes,  is  used  in  the  Bible  and 
in  many  ancient  writings  to  designate  a  substance  tot-ally  distinct  from 
the  modern  Aloes,  namely  the  resinous  wood  of  Aqnilaria  Afjallocha 
Roxburgh,  a  largo  trec^  of  the  order  Thymeleacea^,  growing  in  the 

*  Hiniory  of  Barboffor^,  Lond,  1C73.  98. 
"  Dale's  Fharmacohffia  (1093)  301. 

*  Thmiberg,  TruvcU  in  A$ia,  Europe  and 
A/rkn,  ii.  411  50. 

'  Fig.  ill  Royk%  Jttafhu  o/ the  Uimahffun 
But.  He.  (ISrVJ)  Ub.  36.  See  nho  Diction- 
Httirc  f/e  Bolomtptf, 


*  See  Appcmlix. 
►      *  Calendar    of  Slate    Paperi,    Colonial 
Series,   Eaat    Iii<ties,   China   and    Japan, 
1513-HJiG,  Loud.  I8(i2. 

»  Joarn,  of  tJie  Htfy.   Qtograpk,  Soc,  v. 
(1835)  129-229. 
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Malayan  Peninsula.     Its  wood  constituted  a  drug^  which  was,  downl 
the  beginning  of  the  present  ceutuiy,  generally  valued  for  nm  as  incense, 
but  now  esteemed  only  in  the  East. 

Structure  of  the  Leaf — The  stout  fleshy  leaves  of  an  aloe  have 
a  strong  cuticle  and  thick-walled  epidermis.  Their  interior  suVKsUnw 
is  fornied  of  very  loose,  large-celled,  colourless  pulp,  traversed  by 
vascular  bundles,  which,  on  transverse  section,  are  seen  to  he  accum- 
panied  by  a  group  of  large  tliin-walled  cells'"  containing  the  bitter  juice 
which  constitutes  the  drug  nnder  notice.  These  cells,  on  a  longitudinal 
flection,  are  seen  to  be  considerably  elongated,  adjoining  a  single  row  of 
smaller,  prismatic,  truncated  cells,^  by  which  the  former  are  separated 
from  the  cortical  layer.  The  prismatic  cells  contain  a  yellow  juice, 
apparently  ditferent  from  that  wliich  yields  aloes.  The  cortical  tissue 
is  hlied  with  granules  of  chlorophyll,  and  exhibits  between  the  cells 
groups  of  needles  of  calcium  oxalate.  Similar  crystals  are  also  found 
sparingly  in  the  pulp. 

The  transparent  pulp-tissue*  is  rich  in  mucilage,  which  after  diluiicm 
with  water  is  precipitated  by  neutral  acetate  of  lead,  but  is  not  coogu- 
kted  by  boiling. 

The  amount  of  l*itter  principles  in  the  leaf  probably  varies  with  the 
age  of  the  latter  and  with  the  season  of  the  year.  Haaxman  nientiona 
tljat,  in  CuriHjao,  the  maximum  is  found  when  the  leaves  are  changitig 
from  green  to  brown. 

Cultivation  and  Manufacture^! n  Barbados,'*  where  ^^ofrw/^tri' 
is  systematically  cultivated  for  the  production  of  the  drug,  the  pliuita 
are  set  tJ  inches  apart,  in  rows  which  are  1  to  Ij  fout  tisnndcr,  the 
ground  having  been  carefull}'  prepared  and  manui-ed.  TJiey  are  kept 
free  from  grass  and  weedr^,  but  yams  or  pulse  are  freijui  '  wn 

between  theuj,     The  plants  are  always  dwarf,  never  in  the  i  jrw 

arborescent ;  almost  all  of  those  above  a  year  cdd  bear  tiowers,  which 
being  hnght  yelluw,  have  a  beautiful  effect.  The  leaves  arc  1-2  fcH 
long  ;  they  are  cut  annually,  but  this  does  not  destroy  the  plant,  which, 
under  good  cultivation,  la-sts  for  several  years. 

The  cutting  takes  place  in  March  and  Ajiril,  and  is  performed  in  the 
heat  of  the  day.  The  leaves  are  cut  off  close  to  the  plant,  and  placeJ 
trvf/  quickff/,  the  cut  end  downwards,  in  a  V'**haped  woollen  trougk 
about  4  feet  long  and  12  to  18  inches  deep.  This  ia  set  on  a  shaq* 
incline,  so  that  the  juice  which  trickles  from  the  leaves  very  mpidlj 
lliiws  down  its  sides,  and  finally  escapes  by  a  hole  at  its  lower  end  intt» 
a  vessel  placed  beneath.  No  jiressure  of  any  sort  is  applied  to  t!»« 
leaves.  It  takes  about  a*piarter  of  a!i  hour  to  cut  leaves  enough  to  fill 
a  trough.  Tlie  troughs  are  so  distributed  as  to  l>e  easily  acccssihle  U* 
the  euttei-s.     Their  number  is  generally  five;  and  by  the  tinit*  tbr  fifth 


'  llatibury.  Science  Pfiprr^^  1870.  263; 
nl»o  Flackiger,  Dir  Frank/ui-ifv  LUtt\ 
HaJle,  1873.  37.  {Archie  tier  PhantL  oci. 
5J1). — For  fiiJl  historical  infornjation  scti 
Hp>'tl,  IftHiutfhftHdfi,  ii,  {187U),  55?). 

'^  The  cells  lott<?red  r  in  Burg's  lignre  C, 
plate  IV.  /  of  his  '' Offiiindk  Oen^ttc^MeJ' 

*The  cellii  */,  in  Berg'a  figure, 

*  This  oentrad  pulpy  tiasue  is  tjuU^  tatttt- 


l&sjf^  and  is  actually  used  aa  io.>a  m  nnirsy* 
scarcity  in  some  parts  of  Iiicli&,^Sit3W)ft, 
I'itnjah  PUiuU,  lb09.  232. 

*  For  the  i>aitioulars  we  hero  giT*  ft- 
apcetiug  BarljajJtm  atiMj$,  we  have-  r>if^HaIl)r 
to  thank   Sir   R.    Bowcher    '  -« 

Justice    of    Barhailoa,    aim 
Geneml  Munro,  stationed  (t^j  ij  *t 
budoB  iu  comniAutl  of  troo|j&, 


^ 


m  filled,  the  cutters  return  to  the  lirst  and  throw  out  the  leaves,  which 
they  regard  an  exhausted.  Tlie  leaves  are  neither  infused  nor  boiled, 
nor  is  any  use  afterwards  made  of  thein  except  for  manure. 
—  When  the  vessels  receiving  the  juice  oeeorae  lilted,  the  latter  is 
Removed  to  a  cask  and  reserved  for  evaporation.  This  may  be  done  at 
once,  or  it  may  be  delayed  for  weeks  or  even  months,  the  juice,  it  is 
hsxid,  not  fermenting  or  spoiling.     The  evaporation    is  generally  coii- 

Kucted  in  a  cojjper  vessel  ;  at  the  hottoni  of  this  is  a  large  Jadle,  into 
diich  the  impurities  sink,  and  are  from  time  to  time  removed  as  the 
bulling  goes  on.  As  soon  as  the  inspissMtion  has  reached  the  proper 
point,  which  is  determined  solely  by  the  experienced  eye  of  the  work- 
niiin,  the  thickened  joiee  is  poured  into  large  gourds  or  intfj  boxes,  and 
allowed  to  hardco. 

The  drug  is  not  always  readily  saleable  in  the  island,  but  is  usually 
bought  up  by  s]ieculat<jrs  who  keep  it  till  there  is  a  demand  for  it  in 
England.  The  cultivators  are  small  proprietors,  but  little  cajiable  as  to 
mind  or  means  of  making  experiments  to  improve  tlie  manufacture  of 
the  dinig.  It  is  said,  however,  that  occasionally  a  little  aloes  of  very 
superior  kind  is  made  for  some  special  jun-pose  by  exposing  the  juice  in 
a  shallow  vessel  to  solar  heat  till  completely  dry.  But  such  a  drug  is 
stated  to  cost  too  much  tirue  and  trouble  to  be  profitable.^  The 
manufacture  of  aloes  in  the  Dutch  West  Indian  island  of  Curasao  is 
-conducted  in  the  same  manner.' 

■  The  manufacture  of  aloes  in  the  Cape  Colony  ha-s  been  thus  described 
^o  us  in  a  letter^  from  Mr  Peter  MacOwan  of  Gill  College,  Somerset 

East: — The  operator  scratches  a  shallow  dish-shaped  hollow  in  the  dry 
ground,  spreads  therein  a  goatskin,  and  then  proceeds  to  arrange  around 
the  margin  a  radial  series  of  aloe  leaves,  the  ent  ends  ju-ojecting 
inwards.  Upon  this,  a  second  scries  is  piled,  and  then  a  third — care 
being  taken  that  the  ends  of  each  series  overhang  suilieicntly,  to  cliop 
clear  into  the  central  hollow.  When  these  preparations  have  been  made, 
the  operator  either  ** loafs  about"  after  wild  honey,  or,  more  likely,  lies 
down  to  sleep.  The  skin  being  nearly  tilletl,  funr  skewers  run  in  and 
out  at  the  edge  square-fashion,  give  the  means  of  lifting  this  |>rimitive 

fucer  from  the  ground,  and  emptying  its  cniitents  into  a  cast-iron  pot. 
le  liquid  is  then  boiled,  an  operation  conducted  with    the   utmost 
relessness.     Fresli  juice  is  added  to  that  which  lias  nearly  accjuired 
the  finished  consistence  ;  the  fire  is  slackened  or  urged  just  as  it  ha[qiens, 
and  the  boiliog  is  often  interrupted  for  many  liours,  if  neglect  be  more 
convenient  than  attention.     In  fact,  the  process  is  thoroiighl}^  barbarous, 
Conducted   without   industry  or  reflection;  it  is  mostly  carried  on  by 
■astaards  and  Hottentots,  l>ut  not  by  Kaffirs.     "  The  only  altje  I  have 
wen  used,'*  says  Mr.  MacOwan,  "  is  the  very  large  one  with  di-  or 
^4-chotomous  inflorescence, — A,  ferox,  I  believe/'      Backhouse*  also 
names  '*  Aloe  fct'oxr*  as  the  species  he  saw  used  near  Fort  Elizabeth 
in  1S38. 

From  another  coiTcspondentj  we  leai*n  that  the  making  of  aloes  in 

■  *  Some  oxtrt^iiiely  line  Ilarbados  aloes  in  ^  Under  date  May  7,  1871,  addreaaetl  to 
fclie  Lourlon  market  in   1S42   waa  aaid  to         inyself.—D.  H. 

J^Ave  been  juaiiiifactured  in  a  vacimm-pai*.  *  VUit  to  Maimtiaa  and  South   Afnca^ 

"  p  2  Oudtimana,  f/nmlteidiniJ  l*4de  P/ianiM-         1844.  157,  UklmVli, 
r/iK/itiej  1863,  3Hi,  * 
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the  Cape  Colony  ia  not  carried  on  by  preference,  but  is  resorted  to  whea] 
more  profitalde  wurk  is  scarce.     The  drug  ia  sold  by  tbe  farmers  to  thi 
inercliants  of  the  towos  on  the  coast,  some  of  whom  have  exerted  them 
selves  to  obtoin  a  better  commodity^  and  have  even   imported  living 
aloe-plants  from  Barbados, 

NobhiDg  ift  known  of  the  manufacture  of  the  so-called  Socofrine  < 
Znnzibar  Aloe^,  or  even  with  certainty  in  what  precise  localitieji  it  iij 
carried  on. 

General  Description— The  differences  in  the  several  kinds 
commej'cial  aloes  are  due  to  various  causes,  such  as  the  species  o{  Aid 
employed  and  the  method  of  extracting  the  juice.  The  drug  varies  ex 
ceedingly:  some  is  perfectly  tran.sparent  and  amorphous,  with  a  glfl>^y 
conchmdal  fracture  ;  some  is  opaque  and  dark  with  a  dull  w^axy  fntcture^l 
or  opaque  and  palhd ;  or  it  may  be  of  a  light  orange-brown  and  bigWy 
crystalline.  It  varies  in  consistence  in  every  degi'ee,  from  dry  and 
lirittle  to  pasty,  and  even  entirely  flui<l  and  syrup-like. 

These  diverse  eouditions  are  partially  explained  by  an  exaniinatinaJ 
of  the  very  tiuid  aloes  tlmt  has  been  imported  of  recent  ye^rs  fminj 
Bombay.     If  some  of  this  aloes  is  allowed  to  repose,  it  gradually  scpv 
rates  into  two  portions,^the  upper  a  transparent,  black  liquid,— tb 
lower,  an  orange-brown  crystalline  sediment     If  the  whole  be  allow?* 
to  evaporate  spontaneously^  we  get  aloes  of  two  sorts  in  the  same  mns^i 
the  one  from  the  upper  portion  being  dark,  transparent  and  amoiphou 
tbe  other  rather  opaque  and  highly  crystalline.     Should  the  two  layt 
become  mixed,  an  intermediate  form  of  the  drug  results. 

The  Hepaffc  Aloes  of  the  old  writers^  was  doubtless  this  r&tbef| 
opaque  form  of  Socotrine  Aloes ;  but  the  term  has  come  to  be  used  mvat 
what  vaguely  for  any  sort  of  liver*  colon  red  aloes,  and  appeara  to 
unworthy  to  be  retained.     Much  of  the  opaque,  so-called  He}Mttic  Al^'l 
does  not  however  owe  its  ojiacity  to  crystals,  but  to  a  feculent  maitflfl 
the  nature  of  which  is  doubtful. 

The  odour  of  aloes  is  a  character  which  is  mucli  depended  oo  hf 
dealers  for  distinguishing  the  different  varieties,  but  it  can  only  I* 
appreciated  by  experience,  and  certainly  cannot  be  descrilMii* 

Varieties — ^The  jnineipal  varieties  of  aloes  found  in  English  com- 
merce are  the  following : — 

1,  Sot'otrhff  Aloes — also  called  Boinba}/,  East  Jndttni,  or  Zan:^''*^ . 
Aloes,  ^nd  when  opaque  and  liver-colourcfl,  Hcpf.dic  Alot*H.     It  is  ii»" 
ported  in  kegs  and  tin-lined  1:toxes  from  Bombay,  whither  it  has  becB 
carried  by  the  Arab  traders  from  the  African  coast,  the  Red  Sea  port^ 
or  by  way  of  Zanzibar,  from  Socotra.     When  of  fine  quality,  it  isrf*| 
dark  reddish-brown,  of  a  peculiar,  rather  agreeable  odour,  companiWetol 
myrrh  or  saffron.    In  thin  fragments,  it  is  seen  to  be  of  an  orange-liro»»;  I 
its  powder  is  of  a  tawny  reddish -brown.     When  moistened  withtpio*! 
of  wine,  and  examined  in  a  thin  stratuni  under  the  micruscopi\go*"j 


*  Afl  Macer  Flotidua  in  the  1 0th  century, 
uho  writtta: — 

*'Stmt  Alois  tapecic!  ipetniiia},  quie  aubnibet  e«tquo 
Intm  Hicut  In'|«ir  cunj  frttttgilur,  haw  cpatiU 
iJicilur  ct  mujfniw  habtt  in  njcUi  cam  live  vlrea, 
Uliliur  liioeo  qu»  fnicU  colore  videtur,'* 

*Thut  the  [>a]c,   liver-coloured  alcH?s  of 


Natal  is  in  variably  osaociaied  wUbtk  V 
parent  Cape  Aloes,  gittiply  from  th**^ 
that  tbe  two  drugs  have  *ii  amiltf  ^^ 
Again,  the  aloes  of  Ciirat^^o  li  il  <^Vj  | 
cognized  by  its  odour,  which  &n  tip***^ 
drvi^^nst  proiioancos  to  bo  <jttile  ^ 
fr^^m  thiit  of  the  idoes  produced  Id  Bu^ 
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Socotrinc  Aloes  is  seen  to  contiiiu  an  abundance  of  crystals.  As  im- 
ported, it  is  usually  soft,  at  lea^t  in  the  interior  of  the  mass,  but  it 
speedily  dries  and  hardens  by  keeping.*  It  is  occasionally  imported  in 
a  completely  fluid  state  {Liqidd  Socotrine  AloeJi,  Aloe  Juice),  and  is  not 
unfreijuently  somewhat  sour  and  deteriorated. 

Some  tine  aloes  from  Zanzibar,  of  whicli  a  very  small  quantity  was 
offered  for  sale  in  18li7i  was  contained  in  a  skin,  and  composed  of  two 
layei's,  the  one  amorplious,  the  other  a  granular  translucent  substance  of 
light  colour,  which  when  softened  and  examined  with  a  lens,  was  seen 
tr>  be  a  mass  of  crystals.  A  very  l>ad,  dark,  foetid  sort  of  aloes  is 
brought  to  Aden  from  the  interior.  It  seems  to  he  tlie  Muku  Altipi^  of 
tome  writers. 

The  quantity  of  aloes  imported  into  Bombay  in  the  year  1871-72 
was  81)2  cwt.,  of  which  73G  cwL  are  reported  as  shipped  from  the  Red 
Sea  ports  and  Aden.^ 

2.  Barbados  Aloes — Characteristic  samples  show  it  as  a  hard  dry 
substance  of  a  deep  chocolato-brown,  with  a  clean,  dull,  waxy  fracture. 
In  small  fi-aginents  it  is  seen  to  be  translucent  and  of  an  orange-brown 
hue.  When  breathed  upon,  it  exhales  an  odoor  analogous  to,  but  ea«iily 
distinguishable  from,  that  of  Socotrine  aloes.  It  is  imported  in  boxes 
and  gourds.  The  gourds,  into  which  the  aloes  has  been  poured  in  a 
melted  st^ite  through  a  scpuire  hole,  over  wdiich  a  bit  of  calico  i^  after- 
wards nailed,  contain  from  10  to  40  lb.  or  mure.  Of  late  yearH,  Barbados 
^loes  having  a  smooth  and  glassy  fracture  has  been   im[»orte(i  ;  it  is 

nown  to  the  London  drug-brokers  as  *'  Capey  Barhadm''     By  keeping, 

t  passes  into  the  usual  variety  having  a  dull  fracture. 

The  export  of  aloes  from  Barljados  in  1871,  fxs  shown  by  the  Blue 

'Ook  for  that  colony,  was  1()4G  cwL,  of  which  [hH  cwt.  were  shipped  to 

he  United  Kingdom. 

Curasao  Aloes — manufactured  in  the  Dutch  West  Indian  islands 
lof  Cura^jao,  Bonaire,  and  Aruba,  is  imported  into  this  country  by  way 
f  Holland,  packed  in  boxes  of  15  to  28  lb.  each.     In  a|jpearance  it 
esembles  Barbados  aloes,  but  has  a  distinctive  odour. 

4.  Cfipe  Aloes — The  speciul   features  of  this  sort  of  aloes  ai'e   its 

brilliant  conchoidal  fracture  and  peculiar  odour.     Small  splintei-s  seeir 

l»y  transmitted  light  are  highly  transparent  and  of  an  amber  colour; 

the  powiler  is  of  a  pule  tawny  yellow.     When  the  drug  is  moistened  and 

lexamined  under  the  nucrosco|je,  no  crystals  can  bo  detected,  even  after 

I  the  la[>se  of  some  days.     Cape  aloes  lias  the  od*mr  of  other  kinds  f>f 

jaloes,  with  a  certain  sourish  smell  which  easily  distinguishes  it.     Several 

[qualities  are  recognized,  chiefly  by  the  greater  or  le.sser  brilliancy  of 

[fracture,  and  by  the  tint  of  the  |>owder, 

Froui  the  Blue  Book  for  the  Colony  of  the  Cape  of  Good    Hope, 

[published  at  Cape  Town  in  1873,  it  ti[i|»ears  that  the  export  of  aloes  in 

[1872  was  484,532  lb.  (4326  cwt);  and  that  the  average  market  value 

luring  the  year  was  33l/.,  the  lowest  price,  l\d.,  being  at  Riversdale  and 


*  Tho  average  lo«§  an  c^liniated  in  the 
i drying  of  5iiD  lb.,  ii|>ou  Revoral  iKxasiona, 
Imras  about  14  ycv  cent. — Laboratory  statis- 
Ittcs,  commuiiieatcd  by  Messrs.  Alien  ninl 
iHAiiburyB,  LodJojL 


*  Staiement  t^/ th«  Trtuh  and  Nnmffnthm 
of  the  PreMttettrtj  of  Bomhuj  for  1871-72, 
pt  ii.  \% 
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Mossel  Bay,  and  the  highest,  11^.,  at  Swellendam.    The  drug  is  shippedj 
from  Cape  Town,  Mossel  Bay  and  Algoa  Bay. 

5.  Xatnl  AlotM — Aloes  is  also  imported  from  Natal,  and  since  1870 
in  considerable  c|uaiitity.     Most  of  it  is  of  an  hepatic  kind  and  com- 1 
pletely  unlike  the  ordinary  Cape  aloes,  inasmuch  as  it  is  of  a  grc}niih- 
bro\rn  and  very  opaque.     Moreover  it  contains  a  crystalline  principle 
which  has  lieen  found  in  no  other  sort  of  aloes. 

The  drug  is  manulactured  in  the  upper  districts  of  Natal,  between' 
Pieternmritzbui'g  aud  the  Quathlaraba   mountains,  especially  in  tliif 
Urnvoti  and  Mooi  River  Counties,  at  an  elevation  of  2000  to  4OO0  feeij 
above  the  sea.     The  plant  used  is  a  large  aloe  which  has  not  yet  beefll 
botanical ly  identified.     The  people  who  make  the  drug  are  British  mi 
Dutch  settlers,  employing  Kaffir  lalK>urers.     The  process  is  not  very 
dilferent  from  that  followed  in  making  Cape  aloes,  but  is  conducted  with 
more  intelligence.     The  leaves  are  cut  fibliquely  into  slices,  and  allowed 
to  exude  their  juice  in  the  hot  sunshine.     The  juice  is  then  boiled  down 
in  iron  pots,  some  care  being  taken  to  prevent  burning,  by  stirring  the 
liquid  as  it  becomes  thick.     The  drug  while  still  hot,  is  poured  into 
wooden  cases,  in  which  it  is  shipped  to  Europe^     The  exports  from  the 
colony  have  been  as  follo^vs : — ^ 

imS  1B60  1870  1871  1872 

none  38  cwt,  GM  cwt         372  cwi.  501  cwt 

Chemical  Composition — All  kinds  of  aloes  have  an  odour  of  dw 
same  character  and  a  bitter  disagreealile  taste.     The  odour  which  is 
often  not  unpleasant,  especially  in  Si>cotrine  aloes,  is  due  Uy  a  nAntiU 
oil,  which  the  drug  contains  only  in  minute  proportion.     T.  and  H*j 
Sinitli  of  Edinburgh,  who  contributed  a  specimen  of  it  to  the  ViennaJ 
Exhibition  of  1873,  inform  us  that  they  obtained  it  by  subjecting  toj 
distilktiou  with  water  WU  lb.  of  aloes,  which  quantity  they  estimate  to 
have  yielded  about  an  ounce.     The  oil  is  sttited  in  a  letter  we  have! 
received  from  them,  to  be  a  mobile  pale  yellow  liquid,  of  sp.  gr.  0*86^5, 
with  a  boiling  point  of  26(3-271**  C 

Pure  aloes  dissolves  ea,sily  in  spirit  of  wine  with  the  exception  of » 
few  flocculi ;  it  is  insoluble  in  chloroform  and  bisulphide  of  carboo«  a^j 
well  as  in  the  so-called  petroleum  ether,  the  most  volatile  porttOD 
American  petroleum.  The  sp.  gr.  of  line  trausi>arent  fragments  of  ali>«fcl 
dried  at  lUO"  iX,  and  weighed  in  the  last-named  fluid  at  IG'  C,  wu* 
found  bv  one  of  us  (F.)  to  be  I'BGi  ;  showing  that  aloes  is  much  morr 
ponderous  than  most  of  the  resins,  w^hich  sehlom  have  a  higher  sp.  gr-. 
than  100  to  l^Kl  In  water  aloes  dissolves  completely  only  wheu 
heated.  On  cooling,  the  aqueous  solution,  whether  concentrated  wT 
dilute,  becomes  turbid  by  the  separation  of  resinous  drops,  which  ODitit 
into  a  brown  mass, — the  so-ealled  Memn  of  Aloes. ^  The  clear  SfjlutJC*. 
after  separation  of  tliis  substance^  has  a  slightly  acid  reaction ;  it  i' 
coloured  dark  brown  hy  alkalis,  bliick  by  feiric  chloride,  and  is  precipe* 
tatcd  yellowish-grey  by  neutral  lead  acetate.    Cold  water  dissolves ab>)oi 

ma<le  by  tbe  ph&nnjioopcipiA  pruceM  6^ 
ciitijmcruial  Soeotritiealoea  cctfitaisioga^^ 
H  per  cent,  of  water,  iraa  UmtA  firop  ^ 
recoFil  of  five  experiitienta,  in  whi^  Xi^^ 
were  usetl,  to  Ihj  <i2'7  per  cf  iit,  B^rt^ 
aloes,  which  is  alwaya  much  dticrg  a# 
on  an  average  SO  per  oesnt^ 


1  We  have  to  thank  J.  W<  Akermrtii.  Esq., 
of  Pittterraaritzburg,  for  tho  foregoing  in- 
forniatioQ  as  to  the  manii  fact  tire  of  tliia 
dnijar- 

*  /If  tie  Bool  A  for  thf  Colony  of  Natfilfor 

istiS,  J  son,  1870,  i.s:i,  1372. 

*  The  average  yield  of  (iquGoua  extract 


it9  weight  of  aloes,  forming  an  aeid  liquid  which  exhibits  similar 
reactions.  The  solution  of  aloes  in  potash  ur  ammonia  is  precipitated 
by  at'ids»  but  not  by  water 

The  most  interesting  eoiistituents  of  aloes  are  the  snbstanees  known 
as  A  loin.  This  name  was  originally  applied  to  an  aloin  which,  as  it 
appears  to  be  found  exclusively  in  Barbados  aloes,  is  now^  termed  liar' 
haltfin,  in  order  to  distinguish  it  from  allied  substances  occurring  in 
Nat-il  and  Hucotrine  aloes. 

Barbalom  was  discovered  by  T.  nnd  H.  Smith  of  Edinburgh  in  1851/ 
and  wiis  described  (1851)  by  Stonhoose.  From  good  c|ualities  of  the 
Irug  it  eau  be  obtained,  according  to  Tilden,'  as  a  crystalline  ma,ss,  to 
|he  extent  of  2U  to  25  per  cent,  but  in  others  it  appears  to  occur  partly 
liuorphous  or  in  a  chemically  altered  Htate.  Barbalom  is  a  neutral  sub- 
stance, crystallizing  in  tufts  of  small  yellow  piisms.  These  crystals 
?preseni  hydrated  iiloin,  and  part  with  one  molecule  of  water  (  =  2  0!) 
IV  cent.)  by  desiccation  in  rncao,  or  by  the  prolonged  heat  of  a  water- 
batli.  Barbakan^  C'*H'^0'*  +  H"0,  dissolves  sjiaringly  in  w^ater  or  alcohol 
but  very  freely  if  either  liquid  be  even  slightly  warmed;  it  is  insoluble 
in  ether. 

The  solutions  alter  quickly  if  made  a  little  alkaline,  but  if  neutral 
or  slightly  acid,  are  by  no  means  very  prone  to  decomposition.  By 
oxidation  with  nitric  acid,  barbalom  yields,  as  Tiiden  (1872)  lias  shown, 
^bout  a  third  of  its  weight  of  chrysammic  acid,  besides  aloetic,  oxalic, 
Hnd  picric  acids.  It  easily  combines  with  bromine  to  form  yellow^ 
Keedles  otBmimdmn,  C'^-'H^^Bi^O" ;  Ohlondtmi,  U^^H^ "CfO^*  +  G 1 1^0,  eiy- 
fctallizing  in  prisms,  has  likewise  been  obtained* 

In  examining  Natal  aloes  in  1871.  we  observed  it  to  contain  a 
distinct  crystalline  body,  much  less  snfoble  tlian  the  ordinary  aluin  of 
Barbados  aloes.     We  have  accordingly  named  it  Sidtdoit}. 

Natjiloin  exists  naturally  in  Natal  aloes,  from  which  it  can  be  easily 

prepared  in  the  crude  state,  if  the  drug  is  triturated  with  an  etfUMl 

weight  of  alc(ihol  at  a  temperature  not  exceeding  48°  C.     This  will 

dissolve  the  amor[)hous  portion,  from  which   the   crystals  should   i>e 

■|epai*ated  by  a  filter,  and  Avashed  wdth  a  small  quantity  of  cold  s[>irit. 

K'rom  16  to  25  per  cent,  of  crude  natidom  in  pale  yellow  crystals  may  be 

Bhus  extracted.  Wlten  purified  by  crystallization  from  methylic  alcohol 

^r  spirit  of  wine,  it  forms  thin,  brittle,  rectangular  scales,  often  witli  one 

or  more  of  their  angles  truncated.     The  fonnula  assigned  to  nataloin  by 

Tiiden,  which  is  supported  by  the  composition  of  the  acetyl  derivative 

he  has  succeeded  in  obtaining,  is  C^^H'-^O". 

At  15'5^  C\,  t>0  parts  of  alcohol,  35  of  methylic  alcohol,^  50  of  acetic 
ther^  123G  of  ether,  and  230  of  absolute  alcohol,  dissolve  respectively 
ae  part  of  natalolin.     It  is  scai*cely  more  soluble  in  warm  than  in  cold 
>trit  of  wine,  so  that  to  obtain  crystals  it  is  best  to  allow  the  solution 
evaporate   spuntaneuusly.     Water    hot   or   cold    dissolves   it    very 
j^ai'ingly.     Natalo'in  gives  off  no  water  when  exposed  over  oil  of  vitriol, 
^r  to  a  temperature  of  100*  0,     By  the  action  of  intric  aeid,  it  atfoids 
t>oth  oxalic  and  picric  acids,  but  no  chrysammic  acid.     It  ap])ears  not 

^k  ^  Most  beautiful  Bpecimena  have  been  x>re- 
Ksut^d  to  each  of  mh  by  theae  gctitlt;nieiK 
^Phann,  Joiini,  April  28,  1872.  845.— 
Sea  »b»  Nov,  5,  1870.  375. 


>  The  belt  cry'stals  CAn  bo  got  by  this 
solvent. 
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to  combine  with  olilorinc  or  bromine,  and  we  have  failed  in  obtainiog 
from  it  any  such  botly  as  bromaloTii,  i 

Liquid  Soco trine  aloes,  imported  into  London  about  1852,  was 
noticed  by  Pereira  to  abound  in  minute  crystals^  which  he  terineJ  the 
A  loin  of  Socotrim'  Aloen,  and  regarded  as  probably  identical  with  tb:it 
of  Barbados  aloes.  Some  fine  dry  idoes  from  Zanzibar  of  very  pale  hue, 
in  our  possession,  is  in  reality  a  perfectly  crystalline  mass. 

Histed  was  the  first  to  assert  that  the  crysUilline  matter  of  Socotrine 
or  Zanzibar  aloes  is  a  peculiar  substance,  according  neither  w*ith  bar- 
baloin  nor  with  nataloin.  This  observation  \A'as  fully  corroborate^l  b)' 
our  own  experiments/  made  chieHy  on  the  Zanzibar  aloes  just  described, 
and  we  shall  call  the  substance  thus  discovered  Socaluiti.  In  this  drug, 
the  crystals  are  prisms  of  comparatively  large  size,  such  as  we  have 
never  observed  in  Natal  aloes.  They  cannot  be  so  easily  isolated  «h 
nataloin,  since  they  are  nearly  as  soluble  as  the  amorphous  matter  snr- 
ronndiug  them,  Histed  rec<unraends  treatinf;  the  yjowdered  crude  dnJ^ 
with  a  little  alcohol,  sp.  gn  U9G0,  and  strongly  pressing  the  pasty  mass  i 
between  several  thicknesses  of  calico ;  then  dissolving  the  yellov  1 
crystalline  cake  in  warm  w^eak  alcohol,  and  collecting  the  crystak  which 
are  formed  by  cooling  and  repose. 

SocaloXn  forms  tufted  acicular  prisms,  which  by  solution  in  metbylic 
alcohol  may  be  got  2  to  3  millimetres  long.  It  is  much  more  soluble  , 
than  nataloin.  At  ordinary  temperatures,  30  parts  of  alcohol,  9  of  acetic  j 
ether,  *380  of  ether,  90  of  water  are  capable  of  dissolving  rt*specti\'ely| 
one  part  of  socaloin;  while  in  melhylic  alcohol,  it  is  most  abundandyj 
soluble.  Socaloin  is  a  hydrate,  losing  when  dried  over  oil  of  vitriol  II  [ 
to  12  per  cent,  of  water,  but  slowly  regaining  it  if  aft-er wards  exposed  tol 
the  air.  Its  elementary  composition  according  to  the  analysis  made  by 
(Uie  of  us  (F.)  is  C^^H^^W^  +  5  H-0.  We  have  not  succeded  in  obtninin 
any  welbdefined  bromine  compound  of  soc^iluin. 

The  three  aloins,  Barhtdoin,  Xfttdloin,  and  Socalmn,  are  easily  dis- 
tingoislied  by  tiie  following  beautiful  reaction  first  noticed  by  Histc«l: 
—a  drop  of  nitric  acid  on  a  porcelain  slab  gives  with  a  few  j>articlos  «  ' 
barbaloln  or  nataloin,  a  vivid  crimson,'-  but  produces  Httle  effect  with' 
socaloin.  To  distinguish  barbaloin  from  nataloin,  test  each  by  adding* 
minute  (piantity  to  a  drop  or  two  of  oil  of  vitriol,  then  allowing  the 
vapour  from  a  rod  touched  with  nitric  acid  to  pass  over  the  surfiic»v 
Barbaloin  (and  socaloin)  will  undergo  no  change,  but  natalo!£n  will 
assume  a  fine  blue;'' 

The  researches  of  E.  von  Sonunarnga  and  Egger  in  Vienna  (187*'  | 
have  been  directed  in  particular  to  the  alom  of  Hocotrine  aloes,    TIm*  ] 
melting  point  of  this  aloin  was  found  to  be  between  118"*  and  12t)'C 
that  of  barbaloin  being  much  higher.     The  authors  conclude  thai  tk^ 
three  form  an  liomologous  series,  that  their  composition  may  proUUv 
be  represented  thus  :— 

Barbaloin  ...     C^-H^O' 

Nataloin  C^^H^HF 

Socaloin  O^H^KF 


*  Fliickiger,  CryM^tUlnc  PrineipUi  in 
Aiottt,—P^4trm.  Jonrn,  September  2,  1871. 
1»5. 

^  Rapidly  fading  in  the  erne  of  bjvrliatoin, 


but  pcrmanGnt  with  natalcAii  iJiiliii  ^ 
lie  applied, 

^  I'hese  reoctioua  miiy  be  MwieltBMip^ 
evGU  wiili  the  crude  dru|^ 
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They  derive  in  all  probability  from  anthracene,  C"*ff ". 

Tlie  portion  of  aloes  insoluble  in  c*»ld  wat<3r  was  formerly  dlstiD- 
gulahed  as  Resin  of  Aloes,  from  the  soluble  portion  which  was  called 
inter  of  aloes  or  Aloetln.  From  the  labours  of  Kossmann  (1863).  these 
j^rtions  appear  to  have  nearly  the  same  composition.  The  soluble 
portions  treated  with  dilute  sulphuric  acid,  is  said  to  yield  Aloeres/c 
and  Aloeretic  Acuh,  both  crystallizable,  besides  the  indifterent  sub- 
stance Aloeretin.  These  observations  have  not  to  our  knowledge  been 
confii-med. 

It  has  been  sliown  by  Tilden  and  Rammell  *  that  the  Resin  of 
Aloes  may  by  prolonged  treatment  with  boiling  water  be  separated 
into  two  bodies,  which  they  distinguish  as  Soluble  Resin  A,  and  In- 
soluble  Remn  B.  With  the  first  it  is  possible  to  form  a  brominated 
compound,  which  though  non-crystalline  is  apparently  of  definite  com* 
position.  In  the  view  of  these  chemists  the  Rei^iv  A.  is  a  kind  of  anh}-- 
dride  of  barbalom— Barbaloin,  2(O'^H=^'0^')  less  H^O-rAloe  Resin  A., 
O^W^(y^,  The  resin  boiled  with  nitric  acid  yields  a  large  amount  of 
chrj^sammic  acid,  together  with  picric  and  oxalic  acids,  and  carbonic 
anhydride.  Insoluble  Resin  B,  was  found  to  have  nearly  the  same 
com  position  as  Rmln  A. 

Aloes  treated  with  various  reagents  afibrds  a  number  of  remarkable 
products.  Thus,  according  to  Rochleder  and  Czumpelick  (1861)  it 
xields,  when  boiled  with  soda-lye,  colourless  crystals  an  inch  long, 
■ftich  appear  to  consist  of  a  salt  of  Paracumai'ic  AchJ,  together 
Wth  small  quantities  of  fragi'ant  essentinl  oils  and  volatile  fatty 
|bids. 

When  boiled  with  dilute  sulphuric  acid,  aloes  yields  paracumaric 
acid*  from  which  by  fusion  with  ciiustic  potash,  as  also  dif-ectly  from 
aloes,  Hlasiwetz  (1SG5)  obbilned  Para-ox^/benzoic  Aekl  (p.  408). 
J^eselsky  (1872-73)  has  sho^vT^  that  accompanying  the  last  two  pro- 
HQctSi  there  is  a  peculiar,  ciystallizable  acid,  CTH^^O^,  wliich  he  lins 
Tamed  Alorclnw  Acid, 

By  distillation  with  quick-lime,  K  Robiquet  (1846)  obtained  Aloisol^ 
fc  yellowish  oil,  which  Rerabold  (1860)  proved  to  be  a  mixture  of  dime- 

^ylated  phenol  {Xylenol)  CH"    -  Xtx     »   with  acetone  and  hydro- 

^rbons. 

■  Nitric  acid  forms  with  Barbadoes  aloes,  but  still  better,  as  Tilden  has 
thown,  with  barbalom,  Almtic  Add,  C'*H\NO^)^0^  Chrymmmic  Acid, 
C**H'(NO')*0\  and  finally  Picric  Acid,  together  with  Os^^dic  Acid,    The 

Kit  two  of  these  acids  are  distinguished  by  the  splendid  tints  of  their 
tfl,  which  might  be  utilized  in  dyeing. 

Chlorine*  passed  into  an  aqueous  solution  of  aloes,  foims  a  variety  of 
substitution- products,  and  finally  Chlomnil,  C^CTOl 

When  somewhat  strongly  heated,  aloes  sweUs  up  considembly,  and 
after  ignition  leaves  a  liglit,  slow-burning  charcoal,  almost  free  from 
inorganic  constituents.  Ordinary  Cape  aloes,  for  example,  dried  at 
100''  C,  leaves  only  1  per  cent  of  ash» 

Commerce — There  were  imported  into  the  United  Kingdom  in  the 
ear  1870,  6264  cwt  of  aloes*     Of  this  quantity,  South  Africa  shipped 

1  Pharfa,  Joum.  Sept.  21,  1872.  235. 
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4811   cwt. ;    and   Barbados  970  cwt.     The   remainder  was  proliaUy 

furnished  by  Eastern  Africa, 

The  commercial  value  of  the  varieties  of  aloes  is  very  different.  Id 
1874,  Barbadtts  Ailoes  was  quoted  in  price-cun*ent8  at  £3  5«.  to  £9  l(k 
per  ewt;  Soatinne  at  £5  to  £13;  while  CajTe  Aloes  was  offered  at  £1  Ilk 
to  £2.  In  Enghmd,  the  first  two  alone  are  allowed  for  pharmaceutical 
preparations.  Even  the  Veterinart/  IVutnnacoj^ceia^  uruic^  only  Al^ 
Btirbmlensis.  Cape  Aloes  is  esteemed  on  the  Continent,  and  chieHv 
consinned  there. 

Use — Aloes  is  a  vahiable  purgative  in  very  common  use,  it  i^ 
generally  given  combined  with  other  drugs. 

Adulteration — ^The  physical  characters  of  aloes,  such  as  csolour  of 
the  powder,  odour,  consistence  and  fi^eedom  from  ubvious  impuritj, 
coupled  w^th  its  solubility  in  weak  alcohol,  usually  suffice  for  determin- 
ing its  goodness. 

BULBUS  SCILLiE. 


Madix  SdUiB;  Sqidll ;  F,  Bidbe  ou  sqtutvies  de  SoiUe,  Ognon  mam;\ 

G.  MeerzmiebeL 

Botanical  Origin— Urghiea  marithna  Baker *^  {SdUaTnaritmui  L, 
Urginea  Scilla  Steinheil).    It  is  found  generally  in  the  regions  bordering 
the  Mediterranean,  as  in  Southern  France,  Italy,  Dalmatia,  Greece,  Asia  j 
Minur,  Syria,  North  Africa  and  the  Mediterranean  it^lands.     In  Sicily, 
w'here  it  grows  most  abundantly,  Urginea  ascends  to  elevations  of  »KH><) 
feet.     It  is  also  VQVy  common  throughout  the  South  of  Spain,  where  it 
is  by  no  means  confined  to  the  coast;  it  occurs  also  in  Portugui    lu] 
the  Riviera  of  Genoa  the  peasants  like  to  see  it  growing  under  the  fig] 
trees. 

Two  varieties  of  squill,  termed  respectively  white  and  red,  are  distin- 
guished by  druggists.     In  the  first,  the  bulb-scales  are  colourless ;  in  the] 
second  they  are  of  a  roseate  hue.     No  other  difterence  in  the  jilants  caa ' 
V>e  pointed  out,  nor  have  the  two  varieties  distinct  areas  of  growth. 

H istory — Squill  is  one  of  the  most  ancien  t  of  medici nes,  Epimenidcs, 
a  Greek  who  lived  in  the  SOth  Olympiad,  is  said  to  have  matle  much 
use  of  it,  from  which  circumst«,nce  it  came  to  be  called  Epit  h 

is  also  mentioned  by  Theophrastus,  and  was  probably  well  f  M»aU 

the  ancient  Greek  physicians.  Pliny  was  not  only  acquainted  with  it 
hut  had  noticed  its  two  varieties.  Dioscorides  describes  the  metbod  t>f 
making  vinegar  of  squills;  and  a  similar  preparation,  as  well  as  com- 
pounds of  squill  with  honey,  were  administered  by  the  Arabian  pb>'sJ- 
cianw,  and  still  remain  in  use.  The  medical  school  of  Salerno  pi-ufentJ 
the  red  variety  of  the  dnig,  which  on  the  whole  is  not  frequently  ia«< 
with  in  mediseval  literature. 

Description — The  bulb  of  squill  is  pear-shaped,  and  of  the  size  of  ^ 


1  By  R.  V.  Tiiaon,  London,  1869, 

^Joum.  qf  Lmn,  Sot.,  Bot.,  xiH,  {1872} 

^1. — The  gemjB  Urginm  Laa  flat,  discoid 

teeds,  wldle  in  SrMUi  proper  they  are  tri- 

qaetroiM,     The  name  urninea  was  given  in 


allu&ion  to  the  Algerian  tribe  Beo  ^l^ 
near    Bona,    where    Steioliul    (I8WJ  •^ 
ami  lied  this  plant. 
»  Haller,  Bihiiothtca  hoittnicn,  L  li 
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man  8  fist  or  larger,  often  weighing  more  than  four  ponnfls.  It  has  the 
usual  structure  of  a  tunicated  bulb;  its  outer  scales  are  reddish-brown, 
dry,  scarious,  and  marked  with  parallel  veins.  The  inner  are  ileshy  and 
juicy,  colourless  or  of  a  pale  rose  tint,  thick  towards  the  middle,  very 
thin  and  delicjite  at  the  edges,  smooth  and  shining  on  the  surface.  The 
fresh  bulb  has  a  mucilaginous,  bitter,  acrid  taste,  but  not  much  odour 

For  meilicinal  use,  squill  is  mostly  imported  ready  dried.  The  bulbs 
are  collected  in  the  month  uf  August,  at  which  period  they  are  leafless, 
freed  from  their  dry  outer  scales,  cut  transversely  into  thin  slices,  and 
dried  in  the  sun.  Thus  prepared,  the  drug  appears  in  the  form  of  narrow, 
llattish  or  four-sided  curved  strips,  1  to  2  inches  long,  and  i  to  J  of  an 
inch  wide,  flexible,  translucent,  of  a  ]>aJe  dull  yellowish  colour,  or  when 
derived  from  the  red  variety,  of  a  decided  roseate  hue.  When  thoroughly 
dried,  they  become  brittle  and  pulverizable,  but  readily  absorb  water  to 
the  extent  of  about  1 1  per  cent.  Powdered  squill  liy  the  absorption  of 
water  from  the  air,  readily  cakes  together  into  a  hard  mass. 

Microscopic  Structure — ^The  officinal  portion  of  the  plant  being 
Bimply  modified  leaves,  has  the  histological  character  proper  to  many 
of  those  organs.  The  tissue  is  made  up  of  polyhedrnl  cells,  covered  on 
both  sides  of  the  scales  by  an  epidermis  provided  with  stomata.  It  is 
traversed  by  numerous  vascular  bundles,  and  also  exhibits  smaller  bundles 
of  laticiferous  vessels.  If  thin  slices  of  squill  be  moistened  with  dilute 
^fcohol,  most  of  the  parenchymatous  cells  are  seen  to  be  loaded  with 
^mucilage,  which  contracts  into  a  jelly  on  the  addition  of  alcohol.  In  the 
interior  of  this  jelly,  crystalline  particles  are  met  with  consisting  of 

fdate  of  calcium.     This  salt  is  largely  deposited  in   cells,  forming 
her  bundles  of  needle-shaped  crystals,  or  large  solitary  square  prisms, 
quently  a  millimetre  long.     In  either  case  they  are  enveloped  by  the 
mucilaginous  matter  already  mentioned.    Oxalate  of  calcium  as  occurring 
in  other  plants  has  been  shown  in  many  instances  to  originate  in  the 
midst  of  mucilaginous  matter.     The  fact  is  remarkably  evident  in  Scllhf, 
Bpipecially  when  examined  in  polarized  light. 

W  On  shaking  thin  slices  of  tlie  bulb  with  water,  the  crystals  are  de- 
posited in  sufficient  quantity  to  become  visible  to  the  naked  eye,  though 
^^eir  weight  is  actually  very  small.  Direct  estimation  of  the  oxalic  acid 
^gS^  titratif>n  with  chamftleon  solution)  gave  us  only  3  07  per  cent,  of 
Bv'aO*,J^HH3  from  white  squill  diied  at  100°  C,  which  moreover  yielded 
Hlly  2  to  5  per  cent,  of  ash.  It  is  these  extremely  sharp  brittle  crystals 
which  occasion  the  itching  and  redness,  and  sometimes  even  vesication, 

«hieh  result  from  rubbing  a  slice  of  fresh  squill  on  the  skin.     These 
|ects,  which  have  long  been  known,  were  attributed  to  a  volatile  acrid 
fiDciple,  until  their  true  cause  was  recognized  by  Schrofi:* 
The  mu*'ilage  also  contains  albuminous  matters,  hence  the  orange 
colour  it  assumes  on  addition  of  iodine.     The  vascular  bundles  are 
jccompanied  by  some  rows  of  longitudinally  extended  cells,  contaioiDg 
B  small  number  of  starch  granules.     In  the  red  squill  the  colouring 
Vatter  is  contained  in  many  of  the  parenchymatous  cells,  others  being 
entirely  devoid  of  it.     It  turns  blackish -green  if  a  persalt  of  iron  be 


ided. 

t  We  Imiv©  found  tbat  the  nixmy  jujce  of 
klcAVeaof  Aqnttanthu*  umhellntm  Horit, 


ocoMJons  when  rubbed  on  the  akin  both 
itching  ftnd  redaeBi,   lasting  for  mtiwvnl 

hours. 
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Chemical  Composition — The  triost  abundant  among  the  consti- 
taeuts  of  squill  arc  mucilaginous  and  siiccharine  matters.    Mucilage  maj 
be  precipitated  hy  ineaiia  of  neutral  and  basic  acetate  of  lead,  yet  theitj 
remains  in  solution  another  substance  of  the  same  chm^  called  Sinutrirki 
It  was  discovered  in  1870  by  Schmiedeberg,  who  obtained  it  by  mixingj 
the  powder  of  squill,  either  red  or  white,  with  a  solution  of  basic  acetat«| 
of  lead  in  slight  excess.     The  gummy  matters  thus  forming  insolubtej 
lead  compounds  being  removed,  the  liquid  is  deprived  of  the  lead  and 
mixed  with  slaked  lime.     An  insoluble  compound  of  sinistrin  andcal-l 
cium  separates  and  yield.^  the  former  on  decomposing  the  well  waslii-Jl 
precipitate  with  carbonic  acid.    The  small  amount  of  calcium  remainiujj 
in  the  filtrate  is  to  be  removed  Ijy  adding  cautiously  to  the  warm  sola*^ 
tion  the  small  quantity  just  required  of  oxalic  acid.     Lastly,  sinistrin  : 
thrown  down  by  alcohol.    It  is  a  white  amorphous  powder,  on  exixwti 
to  air  soon  forming  transparent  brittle  lumps.     The  composition  of  sin 
trin  is  that  of  dextrin  =  C'H'"0^  both  these  subaUnces  being  very  closely  J 
allied,  yet  the  aqueous  solution  of  siniatrin  deviates  the  plane  of  pokriza* 
tion  to  the  left.     The  rotator^^  power  appears  not  to  be  much  influence*! 
by  the  concentration  or  the  temperature  of  the  solution  of  sinistrin. 

Analkaline  solution  of  tartrate  of  copper  is  not  acted  upon  bysinistr 
It  is  transformed  into  sugar  by  boihng  it  for  half  an  liour  with  watei 
containing  1  per  cent  of  sulph in'i c  acid.   The  sugar  thus  produced  is  state 
by  Schmiedeberg  to  consist  of  la^vulose^  and  another  sugar,  which  in  aOl 
pi^obability,  when  perfectly  pure,  must  prove  devoid  of  rotiit*^ry  powet 

The  name  sinistrin  '^  has  ako  been  applied  to  a  mucilaginous  malt 
extracted  from  barley  (.see  Hordeum  cleeorticatum) ;  it  remains  to  I* 
proved  that  the  latter  in  identical  with  the  sinistrin  of  squilL 

We  have  obtained  a  considerable  amount  of  an  uncrysi&llijsililtf 
levogj^re  sugar  by  exhausting  squill  with  dilute  alcohol.'    Alcohol  addet! 
to  an  aqueoas  infysion  of  squill  causes  the  .sc] •ai'ation  of  the  muciUL'*. 
together  with  albuminoid  matter.     If  the  alcuhol  is  evapi»ratetl  and  .1 
solution  of  tannic  acid  is  adtled,  the  latter  will  combine  with  the  '>ii*^'v 
/rr/?ici'jr^/F  of  squill,  which  has  not  yet  been  isolated,  although  sin 
chemists  have  devoted  to  it  their  investigations,  and  applied  tu  it  u*- 
names  of  ScHlitin  or  Skuleht.     Schroff^  to  whom  we  are  indebted  fori 
valuable  monograph  on  Squill,*  infei's  from  his  physiological 
the  pi-esence  of  a  non- volatile  acrid  principle  {Shileiv  /),  r    . 
scillitin,  which  latter  he  supposes  to  be  a  glucoside, 

Merck  of  Darmstadt  has  isolated  SciUlpieriny  soluble  in  wnt«r; 
Scillltoxiii,  likewise  a  bitter  principle,  insoluble  in  water,  but  wa'iily 
dissolving  in  alcohol ;  and  Scillin,  a  crystalline  substance,  abapdaotij 
soluble  in  boiling  ether.  The  physiological  action  of  these  suUstaDoesiiKi 
of  Sciilaiti  has  been  examined  (1878)  by  Moeller,  and  by  Jarmera^ 
(1871));  that  of  sciUitoxin  and  seillain  was  found  U^  l>e  analogous  I0 
that  of  Ditntalis. 


1  This  is  the  name  applied  to  tlio  Ijvvo- 
gyrate  uncryBtallizaUe  gluooso  produced, 
togetht;rwith  crystaUmble  dextro- glucose, 
by  decotniK>»ing  cape  sugar  by  meaiia  of 
dilute  iK'ids. 

-  Ill  1S34  tirst  proposed,  by  Marquart, 
for  iuuho. 

*  In  Orecce  they  Imvo  even  attempted  to 


mauufActure  alcohol  by  fenii«titi^{  ^ 
difitilliiig  squill  bulbs. — Heldviick«  ^^ 
2iftaitzen  QntchttUauds,  IS62.  7.  I 

'  *  R<jprinted  from  the  ZHi$rAf^i^^\ 
HPlhrhaft  iitrAtr-Jt  tu  Wirn,  Na  ISIIH^ 
Abgtriu?tcd  nlso  in  C^aui»lait's  Jakftiff^ 
imi,  U»,  and  Jdt>5.  238. 
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Commerce — DrteJ  Bqiiill,  usually  packed  in  casks,  is  imported  into 

^ England  from  Malta. 
'       Use — Commonly  employed  as  a  diuretic  and  expectorant. 

Substitutes— There  are  several  plants  of  which  the  bulhs  are  used 
in  the  place  of  the  officinal  squill,  but  which,  owing  to  the  abundance 
and  low  price  of  the  latter,  never  appear  in  the  European  market, 

1.  Urifinea  aUimima  Baker  (Ornllhogahtni  altiminimti  U), n  South 
iVfriean  speciea,  very  closely  related  to  the  common  squill,  and  havings 
as  it  would  appear,  exactly  the  same  propeiiies.^ 

2,  U,  indii'fi  Kth.  {Seilht  indiea  Roxb.),  a  widely  diffosed  plant, 
occurring  in  Northern  India,  the  Coromaudel  Coast,  Abyssinia,  Nuliia, 
and  Senegambia.     It  is  known  by  the  same  Arabic  and  Persian  names 

U.  marltima,  and  its  bulb  i^  used  for  similar  purposes.    But  according 
Moodeen  Sheriti""-  it  is  a  poor  substitute  for  the  latter,  having  little 
T>r  no  action  when  it  is  old  and  large. 

»*i.  Sri  flu    hidtca   Baker  ^   (nou    Ruxk),   (Ledebourla   kyacinthina 

Roth),  native  of  India  and  Abyssinia,  has  a  bulb  which  is  often  confused 

the  Indian  bazaars  with  the  preceding,  but  is  easiJy  distinguishable 

rhen  entire  by  being  i^cahj  not  tunieated) ;  it  Ls  said  to  be  a  better 

representative  of  the  European  squill.^ 

^H  4.  Drimia  ciUarU  Jacq,,  a  plant  of  the  Ca]*e  of  Good  Hope,  of  the 
^Brder  Ldiacat.  Its  bulb  nmcli  resembles  tlie  ofticinal  squill,  but  has  a 
^Huice  so  irritating  if  it  comes  in  contact  with  the  skin,  that  the  plant  is 
^B&11<^^1  hy  the  colonists  Jeakhol,  ue,  lich-lndk  It  is  used  medicinally  as 
J     an  emetic,  expectorant,  and  diuretic." 

^H      5.  Cnnum   n^iiatirum   raw   toxivtArhtm   Herbert  {C   tuxicarium 
^^^xb,),  a  large  plant,  with  handsome  white  tlowers  and  noble  foliage, 
^cultivated  in  Indian  gardens,  and  also  found  wild  in  low  humid  spots 
in  various  parts  of  India  and  the  ^loluccas,  and  on  the  sea- coast  of  Cey- 
lon.    The   hulli  has  been  admitted  to  tlie  rharmacojimui  of  India 
(1 8G8),  chiefly  on  the  recommendation  uf  O'Shaughnessy,  who  considers 
it  a  valuable  ernetic.     We  have  not  been  able  to  examine  a  specimen, 
cannot  learn  that  the  drug  has  been  the  subject  of  any  chemical 
ivestigatiou. 


'     or 
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Mndix  Vcndri,  Madix  Ildk'hnri  ulbi ;   White  H el leborp ;  F,  Mttciiie 
d' Ellehore  blaiic ;  G.  Wcism  Nie^imiTzel,  Germei\ 

Botanical  Origin— Veraintm  albiim  L — This  plant  occurs  in  moist 
sy  places  in  the  mountain  regions  of  Middle  and  Southern  Europe, 


•  pAppe,  Floroi  Medktr  CapcinU  Froths 
•f/A  ea.  2,  1857.  41. 

'  tS uppit-nt*  at  to  the  Pharmacopoeia  of 
ulia,  Madnw,  1869.  260, 


*  Baimdentp    Hfftnjmm    Boianlmm^    iii. 
(1870)  appendb,  p.  12. 

*  SuppL  to  the  Phai-m,  q(  India,  2d0. 

*  Pft[*pe|  op.  cit.  42. 
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as  Auvergne,  the  Pyrenees,  Spain,  Switzerland,  and  Austria.  In  Norway 
it  reaches,  according  to  Sclidbeler  (/.  c.  p,  55G),  the  latitude  of  71'.  It 
also  grows  thruughout  European  and  Asiatic  Russia  as  far  as  61'  N, 
lat.,  in  Anuirland,  the  island  of  Saghalin,  Northern  China,  and  Japao. 

History— The  confusion  that  existed  among  the  ancients  l>etween 
MelaraiHKlium,  Hdkboims,  B.nd  Ve  lut  ram,  nmk<&B  the  identilieatioD  of  J 
the   plant   under  notice  extremely  unsatisfactory/     It  was  perfectly] 
described  or  figured  by  Bruofels,  Tragus,  and  other  b<-:>taQists  of  the 
3  6th  century,  and  likewise  well  known  to  Gerarde  (circa  A.D.  IGOOjJ 
Under  the  names  of  Etleboru^  (or  Ilelleborus  albus  and  F<?ni/rum,  ill 
has  had  a  place  in  all  the  London   Pharmacopteias.     In  the  British  1 
Pharnmcopceia  (18G7)  it  has  been  replaced  by  the  nearly  allied  American 
species,  Veratruni  inrlde  Aiton. 

Description — White  Hellebore  has  a  cylindiical,  fleshy,  perenni^ 
rootstock,  2  to  ii  inches  in  length,  and  |  to  1  inch  in  diameter,  lieset 
w*ith  long  stout  roots.  When  fi-esh  it  has  an  alliaceous  smelL  In  tie  i 
dried  state,  as  it  occurs  in  commerce,  it  is  cylindrical  or  subconical,  of  a  I 
dull  earthy  black,  very  rough  in  its  lower  half  with  the  pits  and  scan] 
of  old  roots ;  more  or  less  beset  above  with  the  remains  uf  recent  FDOtlL  i 
The  top  is  crowned  with  the  bases  of  the  leaves,  the  outer  of  which  art  j 
coarsely  fibrous.  The  plant  has  generally  been  cut  off  close  to  tbel 
summit  of  the  rhizome,  which  latter  is  seldom  quite  entire,  being  oft^n^ 
broken  at  its  lower  end,  or  cut  transversely  to  facilitate  diying. 
nally  it  is  nearly  colourless;  a  transverse  section  shows  a  broad 
ring  surrounding  a  spongy  pale  buff  central  portion. 

The  drug  has  a  sweetish,  bitterish  acrid  taste,  leaving  on  the  toDgoi 
a  sensation  of  numbness  and  tingling.  In  the  state  of  powder,  it  occa- 
sions violent  sneezing. 

Microscopic  Structure — When  cut  transversely,  the  rhiawme 
shows  at  a  distance  of  2-4  mm.  from  the  thin  dark  outer  bark,  a  6ni 
brown  zigmg  line  (medullary  sheath)  surrounding  the  central  pwt, 
which  exhibits  a  pith  not  well  deiined.  The  zone  between  the  out«r 
bark  and  the  medullary  sheath  is  pure  white,  with  the  exception  of 
some  isolated  cells  containing  resin  or  colouring  matter,  and  those  places 
wdiere  the  rootlets  pass  from  the  interior  The  latter  is  sprinkled  as  it  ^ 
were,  with  short,  thin  somewhat  lighter  bundles  of  vessels  wdiidi  run  V 
irregularly  out  in  all  dii^ections.  The  parenchyme  of  the  centre  rhizome 
is  filled  with  stai-ch,  and  contains  numerous  needles  of  calcium  oxalate* 
The  rootlets,  which  the  collectoi-s  usually  remove,  are  living  and  juicv 
only  in  the  upper  half  of  the  rhizome,  the  lower  part  of  which  ^ 
rather  woody  and  porous. 

Chemical  Composition—In  1819  Pelletlerand  Caventou  deU?cte«l 
in  the  rhizome  of  Verafriivi  a  substance  which  they  regarded  as  idefiU- 
cal  w^ith  veratrine,  the  existence  of  which  had  just  been  discovened  l*[ 
Meissner  in  cebadilla  seeds.  But  according  to  the  obser^'^ations  of  Mai^ci 
(1870)  and  Dragendorfi;'^  the  veratrine  of  cebadilla  cannot  be  fci"*^ 
cither  in  Veratram  aUmm  or  V,  turiik. 

Simon  (1837J  found  in  the  root  the  alkaloid  Jei^nne,  Tobieii{lS7D 

*  Those  who  wish  to  fitudy  the  queation, 
can  oooBult  Murray's  Appuraiua Medkami- 
num,  vol  V.  n79i>)  142-146. 


< 


1872.  t»5. 


RHIZOMA  VERATRI  VIRIDIS. 


I 


the  Ve^YitroltHni^,  discovered  by  Bullock  (1876)  in  Vemtnim  viride, 
Tobien  a8signa  to  jerviDe  the  fonnula  O'^H^'NW;  that  of  veratroldiue 
is  not  yet  settled.     Tlie  latter  is  to  some  extent  soluble  io  water. 

Weppen  (1872)  has  isolated  from  this  drug  Veraframariji,  m\  amor- 
phous, deliquescent,  bitter  principle.  It  occurs  in  mioute  quantity  only, 
and  is  resolvable  into  sugar  and  other  products.  Veratramarin  dissolves 
in  water  or  spirit  of  wiue,  not  in  ether  or  in  chloroform.  The  same 
observer  lias  also  isolated,  to  the  extent  of  J  per  mille,  Jenic  Acid  in 
hard  crystals  of  considerable  size^i  of  the  composition  C**H*'*U*-  +  2  H*0. 
The  acid  requiiu"^  100  parts  of  water  for  solution  at  the  ordinary  tem- 
perature, and  a  little  less  of  boiling  alcohol.  It  is  decidedly  acid,  and 
fonns  well-defined  crystallizable  salts,  containing  4  atoms  of  the 
monovalent  metals. 

By  exhausting  the  entire  rhizome  (roots  included)  with  ether  and 
anhydrous  alcohol,  we  obtained  25 "8  per  cent,  of  soft  resin,  which 
deserves  further  examination,  Pectic  matter  to  the  amount  of  10  per 
cent  was  pointed  out  by  Wiegand  in  1841. 

According  to  SchrofF  (1860),  in  the  rootlets  the  active  principle 
resides  in  the  cortical  part,  the  woody  central  portion  being  inert  He 
also  asserts  that  the  rhizome  acts  less  strongly  than  the  rootlets,  and  in 
a  somewhat  different  mannor. 

Commerce — The  drug  is  imported  from  Germany  in  bales.  The 
price-currents  distinguish  Swiss  s.nd  Austr mil,  and  generally  name  the 
drug  as  "  imlh4nd  fibred 

Uses — Veratrum  is  an  emetic  and  drastic  purgative,  rarely  used 
internally.  It  is  occasionally  employed  in  the  form  of  ointment  in 
scabies.     Its  principal  consumption  is  in  veterinary  medicine. 

Substitutes — The  rhizome  of  the  Austrian  Venttrtim  nigntm  L.  is 
said  to  be  sometimes  collected  instead  of  WTiit-e  Hellebore;  it  is  of  much 
smaller  size,  and,  according  to  Schroff,  less  potent  That  of  the  Mexican 
Beloniasfni/kia  Lindley  ( Veratrum  frigidmn  Schl.)  appears  to  exactly 
resemble  that  of  Fe/uirum  idbum. 


RHIZOMA  VERATRI  VIRIDIS. 

AriieHean  White  JleUebare,^  Indian  Poke. 

Botanical  Ongln— Veratrum  tnride  Alton,  a  plant  in  every  respect 
closely  resembling  K  albuvi,  of  which  it  is  one  of  the  numerous  forma. 
In  fact,  the  green -colon  red  variety  of  the  latter  (F.  Lobelianum 
Bemh.),  a  plant  not  uncommon  in  the  mountain  meadows  of  the  Alps, 
comas  so  near  to  the  American  K  viride  that  wo  are  unable  to  point 
out  any  important  character  by  which  the  two  can   be  separated.* 


*  For  good  apeciment  of  which  I  am 
inci«1ited  to  I)T.  Wepi>eii.— F.  A.  F. 

'  The  name  Grten  HHkhorr  ia  aoinetimcs 
Jipplie<i  t>  thia  clnig,  but  it  properly  belongs 
to  ihUth^fftu^  vlrldln  L. ,  wiiich  is  tntMliciiial 
in  B<»m<*  ^>ArU  of  Eiimpe. 

'Sims  in  oontraating  Vtratrum  vlrkh  with 
K  aUtam  ob&enres  that  the  liowerB  of  the 
fi»iii«r  are  **more  inclined  to  ay  cUow  green," 
the  petals  h«t)ader  and  more  erect,  with  the 


tnargina,  es[>ociiilly  about  the  ohkw,  thick- 
ened  anA  covert;d  with  a  w bite  meolitievs. 
Bot,  Mtiij.  xjcvii,  (1808)  tab.  10%.  — Eegel 
has  describtf^l  four  varieties  of  Verairnm 
album  L.»  ivs  occuiriDg  in  tbe  region  of  the 
Lower  L^sMoh  and  Aiiiurlandf  one  of  which, 
var.  y,^  he  has  identified  with  the  Ameri- 
can V.  virkit. —  Ttnta  men  Florae  Ussuriamiet 
SI  Petertb.  1761.  153. 
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The  American  Vendntvi  13  common  in  fiwamps  and  low  groui 
Canada  to  CSeorgia. 

History^The  aborigines  of  North  America  were  acquainted  with 
the  active  properties  of  this  plant  before  their  intercourse  with  Euro- 
peans, using  it  jiccording  to  Josselyn,^  who  visited  the  countn^  in  1638- 
1(j71,  as  a  vomit  in  a  sort  of  ordeal  He  calk  it  White  Ilefleboir,  ainl 
states  that  it  is  employed  hy  the  colonists  as  a  purgative,  antiscorbutic 
and  insecticide. 

Kalm  (1740)  states^  that  the  early  settlers  used  a  decoction  of  the 
roots  to  render  their  seed*maize  poisonous  to  birds,  which  were  made 
"delirious"  by  eating  the  grain,  but  not  killed;  and  this  custom  wa^ 
still  practised  in  New  England  in  1835  (Osgood). 

The  effects  of  the  drug  have  been  repeatedly  tried  in  the  Uflit^ 
States  during  the  present  century  ;  and  about  LSG2,  in  ccniscqucnce  of 
the  strong  recummendations  of  Drs.  Osgood,  Norwood,  Cutter,  and 
«>thers,  it  began  to  be  prescribed  in  this  countrj\ 

De  script  ion^In  fur  in,  internal  structure,  odour  and  taste,  the 
rhizome  and  roots  accord  with  those  of  J^ratf*ii7ii  album;  yet  owing  to 
the  method  of  drying  and  prejmring  for  the  market,  the  American  vera- 
trum  is  immediately  distinguishable  from  the  White  Hellebore  of  Eum- 
jiean  commerce.     We  have  met  with  it  in  three  forms: — 

1,  The  rhizome  with  roots  attached,  usually  cut  lengthwise  into 
(jaarters,  sometimes  transversely  also,  densely  beset  with  the  pale  bniwu 
roots,  which  towards  their  extremities  are  clothed  witli  slender  fibrous 
rootlets. 

2,  Rhizome  and  roots  compressed  into  solid  i*ectangular  cakes,  au  I 
inch  in  thickness. 

3,  The  rhizome  /)cr  se,  sliced  transversely  and   dried.    It  fonns 
whitish,  buff,  or  brownisli  discs,  A  to  1  inch  or  more  in  diameter,  mucl» 
shrunken  and  curled  by  drying.     This  is  the  funn  in  which  the  dmgis , 
required  l>y  the  United  States  Phannacopa?ia. 

Chemical  Composition — No  chemical  diffei-ence  between  VWe(ixiw* 
ijirid^  and  1^.  album  has  yet  l>een  ascertained.     The  presence  of  vera- 
trine,  suspected  by  previous  chemists,  was  asserted  by  Worthingt<»n*  i» 
1839,  J.  G.  Richardson  of  Philadelphia  in  1857,  and  S.  R.  Percy  in  18tii. 
Scattergood*  obtained  from  the  American  drug  04   per  cent,  of  this 
alkaloid,  which  however,  in  consequence  of  some  observations  of  Dra- 
gendortf  (p.  C94),  we  must  hold  t*3  be  not  identical  with  that  of  cebadiUa. 
As  stated  in  a  previous  page  jervine  and  veratroTdine  are  present  as  in 
the  White  Hellebore  of  Europe.     RobbiiLs'^  further  isolated  veratniitm,  ] 
a  crystallized  alkaloid  possessed  of  a  similar  physiological  action  to  that  j 
of  veratrine,  though  in  a  less  degree.     Veratridine  is  readily  soluble  iu 
ether;  its  solution  in  concentrated  sulphuric  acid   is  at  first  yellow. 
changing  quickly  to  a  pink-rod,  and,  after  several  hours*  standing, , 
assumes  a  clear  indigo-blue  colour,  much  the  same  as  that  displayed  by  ' 
vemtrine  //'  rauced  ifjith  sugar  (Weppen's  test,  1874).     The  resin  of  tlio  j 


*  Ktw  JBfii/hmh  Hftrities  discovtrtd^  Lonil. 
1672.  43;  also  Aa:ouni  of  Hm  Vojfmjca  io 
New  Efitj/and,  LoiJil»  1G74.  60,  HI 

-  Travels  in  North  Amttrkai  vol.  ii.  (1771) 
91. 


^  Am.  Joura.  nf  Phnrm,  W,  (lS39tS^ 
*  Pt-or.  of  A^iu  PhanjK  A*m^,  \^&l  ^ 
•'*  Ibkl,  1877.  439.  523.  , 
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drug  may  be  prepared  by  exhausting  it  with  alcohol  and  precipitating 
with  boiling  acidulated  water,  repeating  the  process  in  oixler  to  entirely 
eliminate  the  alkaloids.  It  is  a  dark  brown  mass,  yielding  about  a 
fourth  of  it8  weight  to  ether.  Scattergood  obtained  it  to  the  extent  of 
4J  per  cent.  By  exhausting  the  drug  successively  with  ether,  abf^olute 
alcohol  and  spirit  of  wine,  we  extracted  from  it  not  less  than  31  per 
cent  of  a  soft  resinoid  masy.  Worth ingttin  pointed  out  the  presence  of 
gallic  acid  and  of  sugar. 

Uses — Veratrmn  virifle  has  of  late  been  inuch  recommended  as  a 
cardiac,  arterai  and  nervous  sedative.  It  is  stated  to  lower  the  pulse, 
the  respiration  anrl  heat  of  the  body,  not  to  be  narcotic,  and  rarely  to 
occasion  purging;^  liut  to  what  principle  these  effects  are  due  has  not 
yet  been  ascertained.  By  some  observers,  as  Bigelow,^  Fde,^  Schroff/ 
and  Oulmont,^  it  is  alleged  to  have  the  same  medicinal  powers  as  the 
European  Veratruni  nlhum. 


SEMEN    SABADILLiE, 

'ructvs  Siibadilk^;  CebadiUa,  CeuadiUa;  F.  C^tmdille;  G,  SubadiUsa- 

men,  Lditsesamen, 

Botanical  Origin— ^^a^rau  officina/l^   Lindley   {Vvratrmu   offi- 

^hude  Hchlecht,  Snbaddla  offielnanim  Brandt,  Schttnoeatdoii  i^fficivale 

V-  Gray). — ^A  bulbous  plant>  growing  in  Mexico,  in  gras-sy  places  on  the 

Feastem  declivities  of  the  volcanic  range  of  the  Oofre  de  Porote»  and 

Orizaba,  near  Teosolo,  Huatusco  and  Zacua]>an,  *lown  to  the  sea-sluire, 

^also  in  Guatemala.     Cebadilla  is  (or  was)  cuUivat^id  near  Vera  Cruz, 

■Alvarado  and  Tlacatal|iiin  in  the  Gulf  of  Mexico. 

^1        Another  form  of  Asmjrina,  first  noticed  by  Berg/^  but  of  late  more 

^fjiarticularly  by  Ernst  of  Caracas,  who  thinks  it  may  constitute  a  distinct 
species,  is  found  in  plenty  on  grassy  slopes,  3,500  to  4,000  feet  above 
the  sea-level,  in  the  neighbourhood  of  Caracas,  and  southward  in  the 
billy  regions  bordering  the  valley  of  the  Tuy."  It  diflers  chiefly  in 
having  broader  and  more  carinate  leaves.**  Of  late  years  it  has  furnished 
large  quantities  of  seed,  which,  freed  from  their  capsules,  have  been 
shipped  from  La  Guaira  to  Hamburg, 

History — Cebadilla  was  fii-st  described  in  1517  by  Monardes,  who 
states  that  it  is  used  by  the  Indians  of  New  Spain  as  a  caustic  and 


1  Glitter,  Laneei^  Jjui.  4,  Aug.  16,  1802; 
^hartn,  Joum.  iv.  (18(J3)  134. 

^  jinnrrifan   Mfjii<*nl  Bot^mj^   ii.    (1S19) 
121-136, 

»  CourMd'Hi^.  Nat,  Pharm.  i.  {1828)  319, 
^  MfditinUrJtf  Jahrbuchert  xix*  (Vieniui, 
129-148. 

nchaer'a  Reitertormm  f^kr  Phai'wacU, 
( 1 868)  60 ;  also  W  i ^gers  and  U  u »e  - 
QAon's  JahreMierirfit,  xviij.  18(»8,  505, 

Berg  u,    Schmifit,    OJiz.   OnHkhnry    i, 
(1S5S)  tflh.  ix,  c,  *'SafjaJiUa  officinnntm/' 
~  ErDHt,  comniuuicntion  to  the  Lititiean 
Society  of  L4Uidoii,  15  Dec,,  1870. 

Vrrutrniu  SaiMnfiihi   llutziua  i«  flUtcd 


by  Lmdley  {Flora  Medica,  p.  586)  to  be  a 
native  of  Mexico  and  the  Wtit  Itidian 
tjalands,  and  to  funii^h  a  {Kirtton  of  the 
cebjuliUii  seeds  of  commerce.  The  plant  is 
unknown  to  ui :  we  have  searched  for  it  iu 
vain  in  the  herbaria  of  Kew  and  the  Britiali 
Mn»enm.  It  la  not  mentioned  aa  West 
Indian  by  Grisebach  {Fl&r^  of  BrU.  W,  I, 
i<tUtmI«,  1864 ;  CaL  PlanL  Cubewtinm^ 
1866).  The  figure  by  Deaconrtilz  {Flor. 
m^.  d^A  A  utility  liu  1827,  t.  1859)  who  had 
the  plant  Rowing  at  ^St.  Domiugo»  shows  it 
to  resemble  Vt^(dntm  album  L,  and  there" 
fore  to  be  very  different  from  Amyntxt, 
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pointed  follicles, 

^e  remains  of  the 

The  follicles  art 


corrosive  appiication  to  wounds;  but  it  does  not  eeem  to  have  been 
brought  into  Euiojican  commerce,  for  neither  Parkinson  who  describe*! 
it  in  1640  as  the  Indian  Cwitstieke  Barhy,  nor  Ray  {1693)  did  more 
than  copy  from  Monardes.  It  wa«  regarded  in  Germany  a  mre  drug 
even  in  1726,  bnt  in  the  latter  half  of  the  last  century  it  begun  to  be 
recommended  in  France  and  Germany  for  the  destruction  of  pediculi, 
A  fninoua  composition  for  this  purpose  was  the  Poudre  des  Capucins. 
consist!  n^^  of  a  mixture  of  stavesaci'e,  tobacco,  and  cebadiUa,  which  was 
applied  either  dry  or  made  into  an  ointment  with  lard.*  Cebadillawas 
also  administered  combined  into  a  pill  with  gamboge  and  valerian,*  for 
the  destruction  of  iutestiual  worms,  but  itis  virulent  action  made  it 
hazardous. 

Upon  the  introduction  of  veratrine  into  medicine  about  1824  ceba- 
diUa attracted  some  notice,  and  was  occasionally  prescribed  in  the  form 
of  tincture  and  extract;  but  it  subsec|ucntly  fell  into  disuse,  and  is  now 
only  employed  for  the  manufacture  €^f  veratrine. 

Description^ — Each  fruit  consists  of  three  oblon| 
aliout  I  an  inch  in  length,  surrounded  below  b}^  tl 
6-parbite  calyx,  and  attached  to  a  short  pedicel, 
united  at  the  base,  spread  somewhat  towards  the  apex,  and  open  by 
their  ventral  suture.  They  are  of  a  light  brown  colour  and  papery 
siibstsiuce.  Each  usually  contains  two  pointed  narrow  black  seeds^^ 
of  an  inch  in  lengthy  which  are  shining,  rugose,  and  angular  or  con- 
cave by  mutual  pressure.  The  eomjmct  testa  enclosea  an  oily  albumen, 
at  the  base  of  which,  opposite  to  the  beaked  apex,  lies  the  saiall 
embryo.  The  seed  is  inodorous  and  has  a  bitter  acrid  taste;  when 
powdereil,  it  produces  violent  sneezing. 

Microscopic  Structure — A  transvei*se  section  shows  the  homy 
concentrically  radiated  albumen,  closely  attached  to  the  testa.  The 
latter  consists  of  an  outer  layer  of  cuboid  cells,  and  three  rows  of  smaller, 
thin- walled,  tangential ly-extended  cells,  all  of  which  have  bi*own  walla 
The  tissue  of  the  albumeii  is  made  up  of  large  porous  cells,  containing 
drops  of  oil,  granules  of  albuminoid  matter,  and  mucilage.  Traces  of 
tannic  acid  occur  only  in  the  outer  layers  of  the  seed.  I 

Chemical  Composition — Meissner,  an  apotliecary  of  Halle, 
Prussia,  in  1810  discovered  in  cebadilla  a  basic  substance,  which  b^ 
termed  Sabadiiime;  in  publishing,  in  1821,  the  description  of  it  the 
word  '*  alkaloid''  was  introduced  by  Meissner  at  that  occasion.  The 
name  Veratrine^  was  applied  likewise  in  1819  by  Pelletier  and  Caven* 
tou  to  a  similar  preparation.  For  many  years  this  substance  was 
known  tmly  as  an  amorphus  powder,  in  which  state  it  frequently  con- 
tained a  considerable  proportion  of  resin;  but  in  1855  it  was  obtJuneJ 
by  G,  Merck  in  large  rhombic  prisms,  Cebadilla  yields  only  about  3 
per  mille  of  veratrine.  The  alkaloid  is  easily  soluble  in  spirit  of  wine, 
ether  or  chloroform ;  these  solutions,  as  well  as  the  watery  solution*  rf 
its  salts,  ai'e  devoid  of  rotatory  power,  Veratrine,  like  the  drug  fnwn 
which  it  is  derived,  occasions,  if  inhaled,  prolonged  sternutation. 


^  Murray,  Apparnttm  Mftlkaminum,  v. 
(17f>0)  171  ;  Mt^rat  and  Deigns,  DkL  Mai. 
MM.  VI.  {IS34)862, 


(1804)  4m 

«  So  called  from  SchlediteDdilVBtMli* 
the  plant,  VcnUnim  officimdt. 
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Again,  iQ  1834,  Conerbe  described  an  alkaloid  from  cebadilla  under 
the  name  o{  JSabadilfifU%  and  Wi'i(jelin  (1871)  another  called  Sahtdrine* 

From  the  investigations  of  Wright  and  Luff  (1878)  it  appeai-3  that 
the  above-men tionel  statements  must  be  resumed  thus  :— There  are  in 
cebaililla  three  alkaloids,  namelv  Vfralrine,  (?^H^^'NO^\  Vevadine, 
Q35j|£4oj^Q0^  and  G&vadillhie,  C^H^NO\  the  second  only  being  crystal- 
livable. 

Veratrin  may  be  decomposed  by  means  of  caustic  lye  into  a  now 

alkaloid,  verine,  and  dimethyl-prot*3catechuic  acid,    C^W  -|    noQu;  * 

By  the  same  treatment,  cevadine  yields  an  acid  vphich  appears  to  be 
identical  with  tiglinic  acid  (page  oiiiV),  and  an  alkaloid  called  cevine. 

Cebadilla  yielded  to  Pellutier  and  Caventou  a  volatile  fatty  acid, 
SaboiUUic  or  Ctvadlc  Acid,  the  needle-shaped  crystals  of  which  fuse  at 
20*  C  Lastly,  K  Merck  (18'31))  found  a  second  peculiar  acid  termed 
Venitric  Add,  atfording  quadrangular  privsms,  which  can  be  sublimed 
without  decomposition.  It  is  yielded  by  cebadilla  to  the  extent  of  but 
J-  per  miUe*  It  has  been  shown  in  1870  by  Korner  to  be  identical  with 
dimethyl-prot<Jcatechuic  acid  just  mentioned  (see  also  our  article 
Ttibera  Aconiti^  p.  9). 

Commerce — The  quantity  of  cebadilla  (seeds  only)  shipped  in  187G 
from  La  Uuaira.  the  jmrt  of  Caracas,  was  3.3,U33  kilos.,  of  which  25,906 
went  to  Germany.     No  other  sort  is  now  imported. 

Uses — Cebadilla  is  at  present,  we  Iielieve,  only  used  as  the  source 
of  veratrine.  In  Mexico,  the  bulb  of  the  plant  is  employed  as  an 
anthelminthic,  under  the  name  of  CeboUeJa,  but  it  is  said  to  be  very 
dangerous  in  its  action. 


CORMUS  COLCHICL 

Tuber  vd  Bulbue  vd  IliitU(c  Cohkici  ;  Mendow  Saffron  Soot ;  F.  Bftlb$ 

de  Colckique ;  G.  ZeitloseiiknoUeTL 

Botanical  Origin— Cohkiciim  anitminuk  L. — This  plant  grows  in 
meadows  and  pastures  over  the  greater  part  of  Northern  Africa,  Middle 
and  Southern  Kuiope,  and  is  plentiful  in  many  locidities  in  England 
and  Ireland.  In  the  Swiss  j\Jps,  it  ascends  to  an  elevation  of  5500  feet 
above  the  sea  level 

History — Dioseortdes  drew  attention  to  the  poisonous  properties 
of  Ko\v(irm',  which  he  stated  to  be  a  ]>lant  growing  in  Messenia  and 
Colchis/ 

This  character  for  deleterious  qualities  seems  to  have  prevented  the 
use  of  eolchicum  both  in  classical  and  mediaeval  times.  Thus  Tragus 
(1552)  warns  his  I'eaders  against  its  use  in  gout,  for  which  it  is  recom- 
mended in  the  w^ri tings  of  tbe  Arabians.  Jacques  Orevin,  a  physician 
of  Paris,  author  of  Deux  Linres  des  Fenhis,  dedicated  to  Queen  Eliza- 
beth of  England,  and  printed  at  Antwerp  in  1568,  ol>serves — "ce  j>oison 
est  ennemy  de  la  natui*e  de  rhomme  en  tout  et  par  tout"    Dodoens 

*  Hifl  (leacription  is  exact,  except  that  he        which  seems  not  truo  for  CoUhimm  owlM^ 
tlecUr4:a  the  corm  to  have  a  9toc€$  taate,        naU^  but  may  be  so  for  lome  other  ipeeios. 
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Ciills  it  pe}W.cio8U7n  Cohkicum  ;  and  Ljte  in  his  translation  of  this 
author  (1578)  says^ — *'  Medow  or  Wilde  Saffron  is  corrupt  ami  vetieinous, 
therefore  not  used  in  medicine/'  Gerarde  declares  the  roots  of** Mtdp 
Saffron*'  to  be  "  very  hurt  full  to  the  stomacke/' 

'  Wedel  published  in  1718,  at  Jena,  an  essay  De  Colchico  venmwH 
tdextphannaco,  in  which,  to  sliow  the  great  disfavour  in  which  this 
plant  had  been  held,  he  remarks, — **  hactenus  .  ,  .  velut  infaroe 
habitnm  et  damnatum  fuit  colchicum,  indignum  habitum  inter  herlas 
medieas  vel  officinales  .  .  .'*  He  further  states  that,  in  the  17th 
century,  the  corms  were  worn  by  the  peasants  in  some  parts  of  Ger- 
many as  a  ebarm  against  the  plague. 

In  the  face  of  these  severe  denunciations,  it  ia  strange  to  find  that 
in  the  London  Pharmacopceia  of  1618  (the  second  edition),  "Radix 
Colchicif'  as  well  as  Ileniiodaetijlus,  m  enumerated  among  the  simple 
drugs ;  and  again  in  the  editions  of  1627, 1632  and  1639,  It  is  omitkHl 
in  that  of  1050,  and  does  not  reappear  in  subsequent  editions  until 
1788,  when  owing  to  the  investigations  of  8tijrck  (176'1),  Kratochwill 
(1764),  De  Berge  (1765)  Ehiinann  (1772),  and  others,  the  possibihty  of 
employing  it  usefully  in  medicine  had  been  made  evident. 

Development  of  the  Corm*— At  the  period  of  flowering,  the 
corm  is  surrounded  with  a  brown,  closed  double  membrane  or  tunic* 
which  is  prolonged  upwards  into  a  sheath  around  the  flowering-atem ; 
at  the  base  of  the  corm  is  a  tuft  of  simple  roots.  On  removing  thv 
membranes,  we  find  a  large,  ovoid,  fleshy  body  (Corm  No.  1).  marked  at 
its  apex  by  a  depressed  scar,  the  point  of  attachment  of  the  flower-stem 
of  the  previous  year ;  it  is  on  one  side  flattened,  and  travei'sed  by  & 
shallow  longitudinal  furrow,  from  the  upper  part  of  which  arises  a  much 
smaller  and  rudimentary  corm  (No.  2),  bearing  a  flower-stem.  After 
the  production  uf  the  flower  in  the  autumn,  Corm  No.  2  increases  in 
size,  throwhig  up  as  spring  advances  its  fruit-stem  and  leaves,  and 
acquires,  after  these  latter  have  come  to  maturity,  its  full  development 
Corm  No.  1  on  the  otiier  hand,  having  perfunned  its  functions,  shrivels 
and  diminishes  in  size,  in  proportion  as  No.  2  advances  to  maturity, 
and  nltmiately  decays,  leaving  a  rounded  cicatrix,  showing  its  point  of 
attachment  to  its  successor. 

Collection — In  England  the  conns  are  usually  dug  up  and  brought 
to  market  in  July,  at  the  period  between  the  decay  of  tl^e  foliage  aod 
the  production  of  the  flower,  or  even  after  the  latter  has  appeared*  For 
some  pi*epai'ations,  they  are  used  in  the  fresh  state.  If  to  be  di'ied,  it  is 
custoroaiy  to  slice  them  across  thinly  and  evenly  with  a  knife,  and  to 
dry  the  slices  quickly  in  a  stove  with  a  gentle  heat ;  the  membranes 
are  afterwards  removed  by  .sifting  or  winnowing. 

Schroft*  has  stated,  as  the  result  of  his  experiments,*  that  tho  oofl 
possess  the  greatest  medicinal  activity  when  collected  in  tho  autamti 
during  or  after  inflorescence ;  that  they  ought  to  be  dried  eittirt^  by 
exposure  to  the  sun  and  air;  and  that  if  thus  preserved,  they  lose  nooc 
of  their  strength,  even  if  kept  for  several  years. 

CoHiiium  is  regarded  cither  m  a  ConDoC 
tnlKjr,  or  of  biilC. 


'  The  tenu  rorm  is  applied  liy  Engliith 
writers  to  the  short,  fleshy,  bulb-sbaj^cd 
banc  of  an  ajiiiual  ntem,  either  lateral  as  in 
Cokhkumt  or  teriniiiat  aa  in  Ci'^riin,  By 
many  continentAl  hataniifts,  the  conti  of 


'^  OeM^rrddiMt^  ^nVrrrft  rift  fu  r pmUiMk 
fhill-umie,  1$56,  New.  2^24 ;  «bo  Wkm 
Jahnsbcricht  ihr  Pharm,  185$,  15, 
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Description — The  fresh  eorm  is  conical  or  invemely  pear-sliapecl, 
about  2  itichos  long  by  an  inch  or  more  wide,  rounded  on  one  side, 
6attish  on  the  other,  covered  by  a  bright  brown,  membranous  skin, 
within  which  Is  a  second  of  paler  colour.  When  cut  transversely*  it 
appears  white,  firm,  fleshy  and  homogeneous,  abounding  in  a  bitter, 
starchy  juice,  of  disagreeable  odour.  The  dried  .slices  are  inodorous, 
and  have  a  bitterish  taste.  They  shoidd  be  of  a  good  white,  clean » 
crisp  and  brittle, — ^not  mouldy  or  stained. 

Microscopic  Structure — The  outer  membrane  is  formed  of  tan- 
gentially- extended  c^lls.  with  thick  brownish  walls  ;  the  main  body  of 
the  corm,  of  large  thin- walled,  more  or  less  regularly  globular  cells, 
loaded  with  starch,  and  interrupted  by  vascular  bundles  containing 
spiral  vessels.  The  original  form  of  the  .starcli  granules  is  globular  or 
egg-shaped,  but  from  mutual  pressure  and  agglutination,  many  are 
angular  or  truncated.  A  large  proportion  are  more  or  less  compound, 
consisting  of  several  gianules  united  into  one.  In  all.  the  hilum  is 
very  distinct,  appearing  in  some  as  a  mere  purnt,  but  in  most  as  a  line 
or  star. 

Chemical  Composition — The  corms  contiiin  Colchtein  (see  next 
article),  starch,  sugar,  gum,  resin,  taniitn,  and  fat.  When  sliced  and 
dried,  they  lose  about  70  per  cent  of  water. ^  By  drying,  the  (pro- 
bably) volatile  body  upon  which  the  odour  of  the  fresh  corm  dei>end8, 
is  lost. 

Uses  — Colchicum  is  much  prescribed  in  cases  of  gout,  rheumatism, 
dropsy,  and  cutaneous  maladies. 

Other  medicinal  species  of  Colchicum. 

Under  the  name  He^^iodadifln^r  the  corms  of  other  species  of  Ool- 
i^ticum  of  Eastern  origin  anciently  enjoyed  groat  reputation  in  medi- 
cine.  These  corms  are  in  structure  piecisely  like  those  of  ordinary 
colchicum ;  they  are  entire,  but  deprived  of  membranous  envelopes,  of 
a  flattened,  heart-shaped  form,  not  wrinkled  on  the  surface,  and  often 
very  small  in  size.  The  starch  grains  they  contain  are  similar  to  those 
of  C.  autv.m7iah\  but  in  some  specimens  twice  as  large. 

There  is  a  great  uncertainty  as  to  the  species  of  Volckicmn  which 
furnish  henuodactyls.  Prof  J.  E.  Planchon,  who  has  written  an  ela- 
borate article  on  the  subject,^^  is  m  favour  of  6'.  varlffjatnm  L.,  a  native 
of  the  Levant.  But  one  can  hardly  suppose  this  jdant  to  be  the  source 
of  the  heiTQodactyls  {Surinjdn)  of  the  Indian  bazaars,  which  are  stated 
to  be  brought  from  Kashmir. 


"  Thin  is  the  average  obtained  during  ten 
ycftra  in  drying  16  cwt.»  io  the  laborntory 
of  Moisn.  Alltiti  iind  ElaiiTturyt^,  liondou. 

*  The  Bitter  Hfrmoilartifl  of  Koyle  is  not 
in  OUT  optTuoii  the  prciduoe  of  a  Vokhicum 


»t  all  ;  nee  also  Cooke  in  Phann^  Jowrn, 
Apnl  1.  1871. 

*Ann,  (kff  Sdrneeit  Xat,,  Bot.,  iv.  (1855) 
LT2;  abstract  in  Pharm.  Jounu  xv.  (ISStS) 
465. 
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ColcJiicum  Seed ;  F.  Senimice  de  Colchique ;  G.  Zsi^fos^nacrriietki 

Botanical  Origin — Cohhkum  auhimiiale  L.,  see  page  G99,  The 
inflatL'd  capsule,  which  gi'ows  up  in  tbe  spring  after  the  disappearance 
of  the  flower  in  the  jiutuiim,  is  three-celled,  dehiscent  tr» wards  the  apex 
hy  its  ventj^l  sutures,  antl  contains,  attached  to  the  inner  angle  of  tbe 
cari>els,  numeroas  globular  seeda,  which  arrive  at  maturity  in  the  latter 
part  of  the  summer. 

History — Coldiicum  seeds  were  introduced  into  medical  practice 
by  Dr,  W.  H.  Williams,  of  Ipywich,  about  1820,  on  the  ground  of  their 
being  more  certain  in  action  than  the  corm,'  Thej^  were  adtnitte^t  la 
the  London  Phai-macopoeia  in  1824. 

Description^ — ^The  seeds  are  of  globose  form,  about  to  of  an  inch 
in  diameter,  somewhat  pointed  by  a  strophiole,  which  when  dry  is  not 
very  evident.  They  are  rather  rough  and  dull ;  when  recent  of  a  jiale 
brown,  but  become  darker  by  drying,  and  at  the  same  time  exude  a 
sort  of  saccharine  matter.  They  are  inodorous  even  when  fresh,  but 
have  a  bitter  acrid  taate;  they  are  very  hard  and  difficult  to  powder. 

Microscopic  Structure — The  reticulated,  brown  coat  of  the  seed 
consists  of  a  few  rows  of  large,  thin- walled  tangeutially-extended  celK 
considembly  smaller  towards  the  interior,  the  outermost  containing 
stareh  grains  in  small  number.  The  thin  testa  is  closely  adherent  to 
tlie  horny  greyish  albumen.  The  cells  of  the  latter  are  remarkable  for 
their  thick  walls,  showing  wide  pores;  they  contain  granular  plasma 
and  oil-drops.  The  vary  small  leafless  embr3^o  may  be  oViserved  on 
transverse  section  close  beneath  the  testa  on  the  aide  opp«>4dte  the 
strophiole. 

Chemical  Composition— The  active  principle  of  colchicura  seed  10 
termed  Cotchlem,  but  the  chemists  who  liave  made  it  the  subjeet  of 
investigation  are  not  agreed  as  to  its  properties.  Thus  Oberlin  (1856) 
showed  it  to  contain  nitrogen,  l>ut  without  posseasing  basic  propertio*. 
By  treatment  with  acids,  the  iimorphous  colchicin  yields  a  crystalliwibb 
body,  Cc^lchkein,  Hiibler  (1864)  prepared  colchicin  in  the  same  way  hj 
which  the  so-called  **bitter  principles/*  like  dulcamann  (p.  451)  are 
obtainable.  He  aa'^igned  to  colchicein  acid  qualities  and,  stian^y 
enough,  the  same  formula  he  gave  for  colchicin  itself,  namely  C^'H**N(y. 
Maisch^  as  well  as  UiehP  again  obtained  discrepant  results.  CtdcMcin^ 
defiuitt^  composition  has  not  yet  been  isolated. 

It  would  appear  that  in  an  aqueous  or  alcoholic  extract  of  the  J 
an  extremely  small  amount  of  ao  alkaloid  is  present,  but  that  a  basic 
substance  is  immediately  formed  on  addition  of  minei'al  acids,  or  ftko 
oxalic  acid.  This  suggestion  is  to  some  extent  supported  by  the  follow- 
ing facts : — 

By  adding  the  usual  test  solution  for  alkaloids,  i.e.  lodohydrogynile 
of  potassium  (50  grammes  of  iodide  of  potassium,  13*5  of  perchloride  rf 
mercury  in  one  litre),  to  an  aqueous  solution  of  an  alcoholic  extract  rf 


*  London  Medical  Bepo»it<fry,   Auc.    1, 


^Phami,  Joum.  ix.  (1867>  24SL 
»/Voc  Amerk,  P/tarm,  ^ssor,  18C(T.  3IBl 
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the  seed^,  a  very  slight  turbidity,  or  ao  inaigmfieant  precipitate  is 
observed.  Yet  oq  addition  of  sulphuric,  or  nitric,  or  hydrochloric  acid, 
an  abundant  precipitiibe  of  a  beautiful  yellow  is  at  once  produced.  This 
experiment  succeeds  with  a  few  seeds,  either  entire  or  powdered  ;  it 
may  be  conveniently  applied  for  the  detection  of  colchicum  in  any  pre- 
pai-ation.  Wo  have  ascertained  that  the  yellow  precipitate  can  be 
obtained  also  with  the  other  parts  of  the  plant.  If  the  yellow  compound 
h  decomposed  by  sulphuretted  hj^drog-en,  the  filtrate,  after  due  concen- 
tration,  now  precipitates  iminediatel}^  on  addition  of  the  ioJuhydrorgy- 
rate,  yet  still  more  abundantly  in  presence  of  a  mineral  acid. 

The  seeds  contain  traces  of  gallic  acid,  much  sugar  and  fatty  oil  Of 
the  last  we  obtained  Cij  per  cent,  by  exhausting  the  dried  seed  with 
ether.  The  oil  concreted  at  — 8""  C*  Rosen wasser  (1877)  obtained 
8*4  per  cent,  of  the  oil. 

Uses — The  same  as  those  of  the  corm. 


SMILACEiE. 

RADIX    SARSAPARILL^. 

Radix  Sarzm  vel  Sarsm  ;   Saraaparilla ;   F.  Racine  de  Sahepareille ; 

G.  SarsapariUivurzeL 

PI  Botanical  Orgin — Sarsaparilla  is  afforded  by  several  plants  of  the 
genus  Smilax,  indigenous  to  the  nortliern  half  of  South  America,  and 
the  whole  of  Central  America  as  far  as  the  southern  and  western  coast- 
lands  of  Mexico. 

These  plants  are  woody  climbers,  often  ascending  lofty  trees  by  the 
strong  tendrils  which  spring  from  the  petiole  of  the  leaf.  Their  stems 
are  usually  angular,  armed  with  stout  prickles,  and  thrown  up  from  a 
large  woody  rhizome.  The  medicinal  species  inhabit  swampy  tro|»ical 
forests,  which  are  extremely  deleterious  to  the  health  of  Europeans,  ami 
can  only  be  exjdored  amid  great  difticultiea.  This  circumstance  t^iken 
in  connexion  with  the  facts  that  the  plants  are  dkecious,  that  their  scan- 
dent  habit  often  renders  their  fiuwem  and  fruits  (produced  at  different 
eeasoDs)  inaccessible,  and  that  their  leaves  vary  exceedingly  in  form,^ 
lexplains  why  we  are  but  very  imperfectly  acquainted  with  the  botanical 
Bources  of  sarsaparilla. 

It  is  not  too  much  to  assert  that  the  sarsaparilla  plant  of  no  district 
In  Tropical  America  is  scientifically  well  known.  The  species  moreover, 
to  which  the  drug  is  assigned,  have  for  the  most  part  been  founded  upon 
characters  that  are  totally  insufficient,  so  that  after  an  attentive  study 
of  herbarium  specimens,  we  ai'e  obliged  to  regard  as  still  doubtful  several 

*of  the  plants  that  have  been  named  by  previous  writei-s. 
Having  made   these  preliminary  remarks,  we  will  enumerate  the 
plants  to  which  the  sarsaparilla  of  commerce  has  been  ascribed. 


Be 

I 


*  The  common  SmUii^  amitra  L.,  of 
Southern  Europe,  is  a  plant  which  prtjsenta 
tudi  diversity  of  foliage^  th4at  if  like  its 
congeners  oi  Tropical  America,   it  were 


known  only  by  a  few  leafy  scrapa  preserved 
in  herbaria,  it  would  aaauredly  have  beeu 
referred  to  several  species. 


L 
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1,  Smikix  oJ[ici)udis  H.B.K, — This  plant  was  obtained  in  the  ; 
1805,  by  Humboldt,  at  Bajorque,  a  village  since  swept  away  by  tlio 
stream,  about  in  7"  N.  lat.,  on  the  Magdalena  in  New  Gi-anada.  The 
specimenB.  comprising  only  a  few  impeHect  leaves,  which  we  have 
examined  in  the  National  Herbarium  of  Paris,  are  the  materials  n^m 
which  Kunth  founded  the  species.  Humboldt'  staters,  that  quantities 
of  the  root  are  shipped  by  way  of  Mompox  and  Cartagena  to  Jamaica 
and  Cadiz. 

In  1853  this  plant  was  again  gathered  at  Bajorque  by  the  late  De 
Warszewicz,  who  sent  to  one  of  us  (H.)  leaves  and  stems,  accompajiied 
by  the  root,  which  latter  agrees  with  the  Jam<iica  SarsapariUa  of 
commerce.  But  at  Bajorque  the  root  is  no  longer  collected  for 
exportation. 

The  same  botanical  collector,  at  the  request  of  one  of  us,  obtained  in 
the  year  1851,  on  the  volcano  and  Cordillera  of  Chiriqoi  in  Costa  Rica* 
fruits,  leaves,  stems,  and  roots,  of  the  plant  there  collected  by  the  Indians 
as  Sarsa  pelitda  or  Sarson.  These  specintens  agree,  so  far  as  comparison 
is  possible,  with  those  of  the  Bajorque  plant,  while  the  root  is  undistin- 
guishable  from  the  Jamaica  sarsaparilla  of  the  shops.  Other  specimens 
of  the  same  plant,  gathered  b}"  the  same  collector  in  1853,  wei-e  for- 
warded to  England  with  a  living  root,  which  latter  however  could  not 
be  made  to  grow. 

Finally,  in  1869,  Mr  R  B.  White  obligingly  communicated  to  na 
leaves  and  roots  of  a  sarsaparilla  collected  at  Patia  in  New  Granada. 
whicli  apparently  belongs  to  the  same  species. 

In  the  island  of  Jamaicca,  there  has  been  cultivated  for  many  years, 
and  of  late  with  a  view  to  medicinal  use,  a  sai'saparilla  plant  which 
appears  to  be  Smilax  offi^cinalis.  The  specimens  transmitted  to  iw'  | 
include  neither  flowers  nor  fruits;  but  the  leaves  and  square  sU'iu 
accord  exactly  witli  those  of  the  plant  collected  at  fiijorque.  The  mA 
is  t)f  a  light  cinnfimon-brown,  and  far  more  amylaceous  than  the  fw- 
called  Jamaica  SarsaiKtrUla  of  commerce  (see  p.  710). 

2.  SmUa^f.  viedlca  Schl.  et  Cham. — This  species,^  which  ^tv.-* 
discovered  in  Mexico  by  Schiede  in  1820,  is  without  doubt  the  sourw 
of  the  sarsaparilla  shipped  from  Vera  Cruz.  According  to  our  obsen-a- 
tions,  it  has  a  flex  nose  (or  zigzag)  stem,  and  much  smaller  foliage  than 
S,  o()jA:inalis ;  the  leaves,  though  very  variable,  often  assume  an 
auriculate  form,  with  broad,  obtuse,  basal  lobes. 

It  grows  on  the  eastern  slopes  of  the  Mexican  Andes,  and  is  the 
only  species  of  that  region  of  which  the  roots  ai*e  collected.  TTiese, 
according  to  Schiede,  are  dug  up  all  the  year  round,  dried  in  the  sun 
and  made  into  bundles. 


I  Kunth,  Siwop^  FianL  L  (1822)278.— 
Smila;)^  officinalis  ia  a  large,  atrong  climber, 
attainjiig  a  height  of  40  to  50  ievt,  with  a 
perfectly  square  stem  armed  witii  piicklcK 
at  the  angles.  The  leaves  are  often  a  foot 
in  length^  of  variable  fomijbeing  triBngular, 
ovate-obloijg,  or  obloug-laucoolatc,  either 
gradually  narrowing  towanla  the  a^iex  or 
rouinled  and  apicmat^»  and  at  the  base 
either  attemiated  into  the  iietiolo,  or  tnia- 
cate,  or  cordate.  They  are  usually  o-nei-ved, 
the  3  inner  nervea  being  prominent  and 


enclcMdng  an  «llipttc  area.  The  flowtfi  9if 
in  Btalk^  umbelk  A  fine  KpedsMB  of  iW 
plant  is  moBt  luxuriantly  gnyrmg  um* 
many  years  in  the  Rojml  GanieDa»  Ktw^ 
but  has  uot  flowered. 

'  We  owe  them  to  the  ktadaen  o(  H*  ^  I 
Komble,  Esq.,  who  procnrod 
sjiMeeimens  of  the  root^^  rrom  the  i 
garden  at  CastletoD. 

'  Figured  m  NeesTon  Eaembeck't  J 
Mcdicinatu,  auppl  tab.  7. 
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Doubt  and  confusion  hang  over  the  other  species  of  Smilax  which 
have  been  quoted  as  the  sources  of  sarsajjariUa.     K  Hyphililmt  H.B.K., 
With   tiowei'H   in  a  iticeme  of  uml^els,  discovered  on  the  Ciissiquiare 
*n  New  Granada,  and   well  figured  by  Berg  and  Schmidt  from  an 
thentic  si>eciraen,  appears  from  Poppig's  statements  to  yield  some  of 
e  sarsaparilla  shipped  at  Para.    But  Kunth  states  that  Poppig's  plants 
thercd  near  Ega,  is  not  that  of  Humboldt  and  Bonpland.     Spruce,  who 
^   "    ted  tS.  s^i/ph'ditiea  (herb.  No.  3779)  in  descending  the  Rio  Negro  in 
Ifli4.  has   informed   us   that   the   Indians   in   various   places   in   the 
Amazon  valley  always  strenuously  asserted  it  to  be  a  species  worthless 

■     8.  j)apifm^ea^  descrilied  by  Poiret^  in  1804,  and  figured  by  Martius,'' 

^   but  very  imperfectly  known.     It  has  foliage   resembling   that   of 

S,  offiA^'inalis,  but,  judging  from  Spructj's  specimens  (No.  1871)  collected 

on  the  Rio  Negro,  a  multanf/ubir  stem*     It  is  probably  the  source  of 

(he  Para  Sarsaparilla. 
jS.  cordatO'OiKtta  Rich,  is  a  doubtful  plant,  jierhaps  identical  with 
t  Scknmhurgkktva  Knth.,  a  Panama  species.     Poppig  alleges  that  its 
pot  is  mixed  with  that  of  the  plant  which  he  calls  8.  87/pkilitica. 
S.  Purhamjnty  Ruiz,  a  Peruvian  species,  said  to  afford  a  valuable  sort 
f  sarsaparilla,  is  practically  unknown,  and  is  not  admitted  by  Kunth.* 
No  new  information  on  the  several  above  mentioned  species  of 
Smilax  is  found  in  the  review  of  this  genus  by  A,  and  C.  De  Candolle/ 
where  105  American  species  ai*e  enumerated 

History — Monardes^  has  recorded  that  sarsaparUla  was  first  intro- 
duced to  Seville  about  the  year  lo3G  or  1545,  from  New  Spain  ;  and  a 
better  variety  soon  afterwards  from  Honduras.  He  further  naiTates 
that  a  drug  of  excellent  quality  was  subsequently  imported  from  the 
province  of  Quito,  that  it  was  collected  in  the  neighbourhood  of  Guaya- 
quil, and  was  of  a  dark  hue,  and  larger  and  thicker  than  that  of  Hon- 
duras. 

Pedro  de  Ciezo  de  Leon,  in  his  Chronicle  of  Peru,*  which  contains  the 

observations  made  by  him  in  South  America  between  1532  and  1550, 

Kives  a  particular  account  of  the  saraaparilla  which  grows  in  the  province 

^f  Guaya^^^juil  and  the  adjacent  island  of  Puna,  and  recommends  the 

sudorific  treatment  of  syphilis,  exactly  as  pursued  at  the  present  time. 

Those  statements  are  confirmed  by  the  testimony  of  other  writers. 

Thus,  Jojlo  Rodriguez  de  Castello  Branco,  commonly  known  as  Amatus 

fciisitanus,  a  Portuguese  physician   of  Jemsh   origin,   who  practised 

^hiefiy  in  Italy,  has  left  a  work  recording  his  medical  experiences  and 

nan-atLng  cases  of  successful  treatments     One  of  the  latter  concerns  a 

Iitient  suffering  from  acute  rheumatism,  for  whom  he  finally  prescribed 
^Lsniftrck,  Enejfclopidie  mMkodit^t^  Bot. , 
.  1804.  468. 
«  Flor,  BroA.  I  (1842-71)  Ub.  1. 

*  It  must  not  be  anipposed  XhaXali  apectea 
of  SmiUu:  are  capabb  of  fiiniisbiii|L!  the 
drug.  There  are  many,  even  South  Ame 
ricau,  which  like  tlje  .S'.  a*/>fia  of  Eiiroix>, 
hftve  iJiin,  wiry  roots,  which  wonkl  never 
pftsa  for  medicinal  iar^iparilla. 

*  MonographiiJt  p!ianeroQamarum,  i.  (1878) 
0-199, 


^  Pages  18  and  88  of  the  work  quoted  id 
the  Appendix. 

"  Part*!  privirra  de  la  Chronica  fid  Peru, 
Se villa,  1553,  folio  Ixix.— a  translation  for 
the  Hakluyt  Society  in  1804,  by  Matkham, 
who  observes  that  Ciuza  de  Leon  never 
himself  visited  Oimyiujuil. 

'  (Uirationum  tunlinnoliHm  efjiiurift'  tptn- 
fttar,  Baailco^.  1556.  355. 


2t 


706         ^^^HP  SMILACE.C 

SarsaparlUiL  This  drug,  lie  explains,  has  of  late  years  been  brought 
from  the  newly  found  eoinitry  of  Peru,  that  it  is  in  long  whip-like  rooti, 
^Towing  from  the  stock  of  a  sort  of  bramble  resembling  a  Tine,  that  tbe 
Spaniards  call  it  Zarza  pai*rillu,  and  that  it  is  an  excellent  medicine. 

About  the  same  period,  sarsaparilla  was  described  by  Auger  Ferrier,* 
a  physician  of  Toulouse,  who  states  that  in  the  treatment  of  syphilii, 
which  lie  calls  Liie,^  Ilispimica,  it  is  believed  to  be  better  than  either 
ChiiHi  i'itot  or  Lh/num  sanctum.  Gh'olamo  Cardano  of  Milan,  in  a  Uttli 
work  called  Die  radice  01  na  et  Sarza  Parilia  judicium,^ expresses  simibr 
opinions.  After  so  strong  recommendations,  the  drug  soon  found  its  way 
to  the  pharmaceutical  stores  ;  we  find  it  quoted  for  instance  in  1363,  in 
the  taritfof  the  "Apotheke"  of  the  little  town  of  Annaberg  in  Saxony.' 
We  have  also  noticed '*  Sarsa parilia  "  in  the  Rlcettario  Fiorerititw  <jt 
the  year  1573,*  Gerard e,^  who  wi'ote  about  the  close  of  the  century, 
states  that  the  sai-saparilla  of  Peru  is  imported  into  England  in  ahun* 
dance. 

Collection  of  the  Root— Mr.  Richard  Spruce^  the  enterprisioj 
botanical  explorer  of  the  Amazon  valley,  has  communicated  to  us  the 
following  particulai^  on  this  subject,  which  we  give  in  his  own  graphic 
words : — 

"  When  I  was  at  Santarem  on  the  Amazon  in  1849-50,  where  consi* 
derable  quantities  of  sarsaparilla  are  brought  in  from  the  upper  regiont 
of  the  river  TapajoTi,  and  again  when  on  the  Upper  Rio  Negro 
raiipus  in  IH'il-iiti,  1  often  interrogated  the  tradei*s  about  their  crit 
of  the  good  kinds  of  sarsn parilia.     Some  of  them  had  bought  their 
stock  of  Indians  of  the  forest,  and  had  themselves  no  certain  test  of  its 
geouinenes8   or  of  its  excellence,  beyund    the   size  of  the  roots,  tie 
thickest  fetching  the  best  price  at  Para.      Those  who  had  gathered 
sarsaparilla  for  themselves  were  guided  b^^  the  following  characters 
1 .  Many  stems  from  a  root.     2.  Prickles  closely  set,    3.  Leaves  tbia 
The  first  character  was  (to  them)  alone  essential,  for  in  the  species 
Smilax  that  have  solitary  stems,  or  not  more  than  two  or  three,  the 
roots  are  so  few  as  not  to  be  worth  grubbing  up  ;  whereas  the  multicad 
species   have   numerous    long   roots, — three  at  least  to  each  stem,— 
extending  horizontally  on  all  sides. 

*' In  1851,  when  I  was  at  the  falls  of  the  Rio  Negro,  which  are 
crossed  by  the  equator,  nine  men  started  from  the  village  of  St.  Gabrid 
to  gather  AVisa,  as  they  called  it,  at  the  head  of  the  river  Caaabu; ' 
During  their  absence  I  made  the  acquaintance  of  an  old  Indian,  vha 
told  me  tljat  four  years  ago  he  had  brought  stools  of  Salsa  from  the 
Cauaburfs  and  had  planted  them  in  a  tahocdl, — a  clump  of  bamboos 
indicating  the  site  of  an  ancient  Indian  village, — on  the  otlier  side  of 
the  falls,  whither  he  invited  me  to  go  and  witness  the  gathering  of  hiii 
first  crop  of  roots.  On  the  23rd  March,  I  visited  the  tahooiU,  ifii 
found  .some  half-dozen  plants  of  a  tSinilax  with  very  prickly  sterns^  W 

*  De  Puihiulaffra   itt^.   //i>p<iwr«i,     libri  ^  Basilefe,  1569,  foL 

diw,  firat  published  at  Toulouae  in  J 553,  and  *  Fluckigcr,  Documenie  {quoted  »l  |t  4^ 

many  times  repHiited.    We  have  consQlted  iidte  7)  24. 

the  Antwerp  edition  uf  l&thl,  with  which  *See  Appendix. 

Cardano^a  work  is  printed.     The  Utter  is  *  JlrrUw,   enlarged    l>y  JohtiiOR.  tfl* 

said  to  hare  fir^t  ap\JCAred  in  15M».  S50. 
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no  tiowei's  or  fruit  At  my  request  the  Indian  operated  on  the  finest 
plant  first.  It  htid  five  stems  fi^om  the  crown,  and  numerous  roots 
about  9  feet  long,  mdiating  horizuntally  on  all  sides.  The  thin  covering 
of  earth  was  fii^t  scrajjcil  away  from  the  roots  by  hand^  aided  by  a 
pointed  stick ;  and  had  the  salsa  been  the  only  plant  occupying  the 
ground,  the  task  would  have  been  eai^y.  But  the  roots  of  the  salsa 
were  often  difficult  to  trace  among  those  of  bamboo  and  other  plants, 
which  had  to  be  cut  through  with  a  knive  whenever  they  came  in  the 
way.  The  i-oots  being  at  length  all  kid  bare— (in  this  case  it  was  the 
work  of  half  a  day,  but  with  large  plants  it  sometimes  takes  up  a 
whole  day  or  even  more)— they  wore  cut  off  near  the  crown,  a  few 
•lender  ones  being  allowed  to  remain,  to  aid  the  plant  in  renewing  its 
growth.  The  sterns  also  were  shortened  down  to  near  the  ground,  and 
a  little  earth  and  dead  leaves  heajierl  over  the  crown,  which  would  soon 
shoot  out  new  stems 

*'  The  yield  of  this  plant,  of  four  years*  gi'owth,  was  16  ]h, — half  a 
Portuguese  un'oba—  of  roots  ;  but  a  well-grown  plant  wnll  afford  at  the 
first  cutting  from  one  to  two  arrol»as.  In  a  couple  of  years,  a  plant 
may  be  cut  again,  but  the  yield  will  l>o  much  smaller  and  the  roota 
more  slender  and  less  starchy:" 

General  Description — The  medicinal  species  of  Smilax  have  a 
thick,  short,  knotty  rhizome,  called  by  the  druggists  cAump,  from 
which  gi*ow  in  a  horizontid  direction  long  fleshy  roots,  from  about  the 
thickness  of  a  (piill  to  that  of  the  little  finger.  These  roots  are  mostly 
simple^  forked  only  towards  their  extremities,  beset  with  thread-like 
branching  rootlets  of  nearly  uniform  size,  which  however  are  not 
emitted  to  any  gi'eat  extent  from  the  more  slender  part  of  the  root  near 
the  stock.  When  fresh  the  root  is  plump,^  but  as  found  in  commerce 
in  the  dried  state  it  is  more  or  less  furrowed  longitudinally,  at  least  in 
the  vicinity  of  the  rhizome.  When  examined  with  a  good  lens  both 
roots  and  rootlets  may  be  seen  in  some  specimens  to  be  clothed  with 
short  velvet}'^  or  shaggy  hairs. 

The  presence  or  absence  in  greater  or  loss  ubunilance  of  starch  in  the 

tk  of  the  root  is  regarded  as  an  important  critt^rion  in  estimating  the 
d  quality  of  sarnaparilla.  In  England  the  non-amylaceous  or  non- 
ily  roots  are  preferred,  they  alone  being  suitable  for  the  manufacture 
of  the  dark  fluid-extract  that  is  valued  by  the  public.  On  the  Con- 
tincnt.  and  e-specially  in  Italy,  aarsaparilla,  which  when  cut  exhibits  a 
thick  bark,  pure  white  within,  is  the  esteemed  kind. 

The  more  or  less  plentiful  occurrence  of  staixh  in  the  root^  of 
Sinihtx  is  a  character  which  has  no  Vjotanical  significance,  and  appears, 
indee<l,  to  vary  in  the  same  species.  If  one  examines  Jamaica  sar- 
saparilla  by  shaving  ofi'  a  little  of  the  burk,  one  finds  a  large  majority 
of  roots  to  be  non-arnylaceous  in  their  entire  length;  but  others  can  be 
picked  out  which,  though  noD-amylaceous  for  some  distance  from  the 
rhiz<^mie,  acquire  a  starchy  bark,  which  is  white  internally  in  their 
middle  and  lower  portions ; — and  thei^e  are  still  others  which  aie 
jhghtly  starchy  even  as  they  start  from  the  parent  rhizome,  becoming 


Umii 


e  have  )>eeii  kiudly  pemaitteti  to  exn-  Kew  ;  ftud  linvc  found  that  it  ngreet  in 
iiiiie  tbe  freih  root  of  the  large  Tilint  of  appeanwicis  mid  in  structure  with  Jumniai 
*^^«/ax   offidn(flh   in   the  Royni  iiin^cns*         SArvapnnllA. 
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t^till  more  as  they  advance.     Iii  Guatemala  sarsaimrilla,  which  is  ct>a-j 
sidered  a  very  mealy  sort,  it  is  easy  to  perceive  that  the  bark  is  ha 
amylaceoiis  in  the  vicinity  of  the  rhizome,  but  that  it  acquires 
enormous  deposit  of  fcciila  as  it  proceeds  in  its  growth, 

Sarsaparilla  varies  greatly  in  the  abundance  of  rootlets,  technically 
called  beard,  with  which  the  roots  are  clothed.  This  character  depeaiU 
partly  on  natural  circurastances,  and  partly  on  the  practice  of  tbH 
collectoi-s  who  remove  or  retain  the  rootlets  at  will.  Dr.  Khys  cl™ 
Belize  has  stated  that  the  proportion  of  rootlets  depends  much  on  the 
nature  of  the  soil,  their  development  being  most  favoured  by  moist 
situations. 

Dry  sarsaparilla  has  not  much  smell,  yet  when  large  quantities  an 
boiled,  or  when  a  decoction  is  evaporated,  a  pecidiar  and  very  per- 
ceptible odour  is  emitted.  The  taste  of  the  root  is  earthy,  and  not  veil 
marked,  and  even  a  decoction  has  no  very  distinctive  flavour. 

Microscopic   Stnicture ' — ^Ou  a  trcmverse  mction  of  the  iH>ot,  it 
fihro- vascular  bundles  are  seen  to  be  restricted  to  the  central 
being  all  enclosed  by  a  brown  ring.     Within  this  ring  the  bundles; 
densely  packed  so  as  to  form  a  ligneous  zone.     The  very  centre  of  thftj 
section  consists  of  white  medullnry  tissue,  through  which  sometimaHt j 
certain   number  of  iibro- vascular   bundles   are   scattered.     A  similar  1 
medullary  parenchyme  is  met  with  between  the  bi^own  ring  or  nuclei 
sheath  or  the  epidermis.     On  a  lonfiifucU'iud  section  the  latter  exhibit* 
several    rows    of    elongated   cells,   having    their    outer    brown   w&lk 
thickened  by  secondary  deposits.     The  brown  nucleus  sheath,  on  ihff 
other  hand,  consists  of  only  one  row  of  prismatic  cells,  their  imtt 
and    latcnd   walls   alone    having  secondary   deposits.      The   vaaeulir 
bundles  contain  large  sciUariform  vessels  and  lignified  prosenchymfttoin 
cells. 

The  parenchymatous  cells,  if  not  devoid  of  solid  contents,  in 
loaded  witli  large  compound  starch  granules ;  some  cells  also  rxLilif 
bundles  of  acicular  crystals  of  calcium  oxalate.  In  nun*me*lj 
.sarsaparilla  the  vessels  and  ligneous  cells  sometimes  contain  a  yell'"* 
resin. 

The  various  sorts  of  sarsaparilla  difter,  nut  only  in  being  mcttlj' 
non-mealy,  but  also  as  regards  tl)e  thickness  of  the  ligneous  «» 
which  in  some  of  them  is  many  times  thinner  than  the  diajnet^r  *>f  tl*! 
central  medullary  tissue.     In  other  kinds  this  diameter  is  ven' 
smaller.      Yet    the   nucleus    sheath    aftbrds    still    better    mc 
distinguishing  the  sorts  of  this  drug,  if  we  examine  its  dnt 
in  a  transverse  section.      The  outline  of  such  a   cell    may  w  rf*l 
square  or  somewhat  rounded  shape,  or  it  may  be  more  or  less  .  ~'  '  "^ 
In  this  case  it  may  be  extended  in  the  direction  of  a  raai 
the   direction  of  a   tangent.      The   secondary  deposits   may  van  ^ 
thickness. 

Sorts  of  Sarsaparilla — In  the  present  state  of  our  knowUAt^j 
botanical   classification  of  the   different   kinds  of  saj'saparilla  n*"^ 
possible,  we  shall  resort  to  the  arrangement  adopted  by  Pereiii^ 

*  For  more  particulai's  consult  Vainlercoliiie,  IJhloirt  hot.  ri  th^rapt^,  dn  L- 
Paris,  IS70»  121  p\>,,  3  plates  ;  and  Ott<?ii,  in  Dragendorfl''s  JuhrtMbrrkkt^  VSIL\ 
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hem  in  two  groups,— the  nifidt/,  or  ihosii  of  which  sttirch  is  a 
prevalent  coDHtJtuent,  and  the  nov-mealj^,  or  those  in  which  starcli 
existfi  to  a  comparatively  small  extent. 

■  (Aj  Mealy  SarsctpariUas. 

L  Honduras  SarsaparUlu — This  drug  is  exported  from  Belize. 
It  is  made  up  in  hanks  or  rolls  about  30  inches  long  and  2i  to  4  iDches 
or  more  in  diameter,  closely  wound  round  with  a  long  root  so  as  to 
form  a  neat  bundle.  The  hanks  are  united  into  bales  by  large  pieces 
of  hide,  placed  at  top  and  bottom,  and  held  together  with  thongs  of  the 
.same»  further  strengthened  with  iron  hoops. 

The  roots  are  deeply  furrowed,  or  sometimes  phimp  and  smooth, 
more  or  leas  provided  with  hmrd  or  rootlets.  In  a  very  large  propor- 
tion of  their  length  they  exhibit  when  cut  a  thick  bark  loaded  with 
starch  ;  yet  in  those  parts  which  are  near  the  rhizome  the  bark  is 
brown,  resinous,  and  non-amylaceous.  They  are  of  a  pale  brown, 
sometimes  verging  into  orange.  But  the  drug  is  subject  to  great 
variation,  so  that  it  is  impossible  to  lay  down  absolutely  distinctive 
characters. 

The  annual  imports  into  the  United  Kingdoni  of  sarsaparilla  from 
British  Honduras  during  the  live  yeai^  ending  with  1870  averaged 
about  52,000  lb, 

2.  Guutenmkf  Strniaparil/a — This  sort  of  sarsaparilla,  which  first 
ippeared  in  eomniercc  about  1852,  resembles   the  Honduras  kind  in 

lany  of  its  characters,  and  is  packed  in  a  similar  manner.  But  it  ha*s 
more  decided  omnge  hue;  the  roots  as  they  start  from  the  rhizome 
ire  lean,  shrunken,  and  but  little  starchy,  but  they  become  gradually 
Stouter  (i^fj  inch  tliam.),  and  acquire  a  thick  bark,  w^hich  is  internally 
rery  w^hite  and  mealy.  There  is  a  tendency  in  the  bark  of  this 
ii-saparilla  to  crack  and  split  oil*,  so  that  bare  spaces  showing  the 
antral  w^oody  column  are  not  nnfre([uent. 

According  t<3  Bentley,^  who  examined  specimens  of  the  plant,  this 
iig  is  derived  from  Siniltis:  papyracea;  we  are  not  prepared  to  agree 
this  opinion. 

3.  BrazUian,  Paiut  or  Lisbon  Sarsaparilla -Though  formerly 
beld  in  high  esteem  Brazilian  sai'sapariUa  is  not  now  aj>preciated  in 
Unglantl,  and  is  rarely  seen  in  the  London  market."  It  ifs  jmcked  in  a 
Ifery  distinctive  manner,  the  roots  l>eing  tiglitly  compressed  int^)  aeylin- 
'rical  bundle,  3  feet  or  more  in  length  and  about  6  inches  in  diameter, 
irmly  held  together  by  the  flexible  stem  of  a  bigiioiiiaceous  plant,  closely 
round  round  them,  the  ends  being  neatly  shaved  off. 

(B,)  Non-ynefily  Sarsaparilliis, 

4.  •Tmuaica  SnrmqmriUa—^o  tlie  English  druggist  this  is  the  moat 
ijportant  variety ;  it  is  that  wdiich  appears  to  have  the  greatest  claim 

possess  some  medicinal  activity,  and  it  is  the  only  sort  admitted  to  the 

h'itish  Fhanfuwojxeia.     Although  constantly  called  Jamaica  sarsajKi' 

it  is  well  known  that  it  only  bears  the  name  of  Jamaica  tlu*ough 


^»  Pharm,  jMim.   xil   (1853)  470,   witli 
arc. 


-  We  noticefl  6(i  roll*  of  it  from  Pani, 
offered  for  Mile  15  Dec.  185^— 1>.  H. 
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having  been  formerly  shipped  from  Central  America  by  way  of  that 
"~  tland*  At  the  commencement  A)f  the  last  century.  Jamaica  was  an 
6tnporium  for  sarsaparilbi.  great  quun titles  of  which » according  to  Sloane/ 
w^ere  brought  thither  from  Honduras,  New  Spain  and  Peru.  Its  actual 
place  of  growth,  accurding  to  De  Wai^Hisewicz  (1851),  m  the  mountain 
range  known  as  tlie  Cordillera  of  Chiriqui,  in  that  part  of  the  isthmuii  of 
Panama  adj oil HDg  the  republic  of  C<:>sta  Rica:  here  the  plant  grows  at 
ail  elevation  of  4000  to  8000  feet  above  the  level  of  the  sea  The 
root  is  brought  by  the  natives  to  Boca  del  Toro  on  the  Atlantic  coast 
for  shipment. 

The  drug  consists  of  roots,  6  feet  or  more  in  lengthy  bent  re{>eatedly 
m  as  to  form  bundles  of  18  inches  long,  and  4  in  diameter,  w^hich  ar** 
secured  Vjy  being  twined  round  (but  less  trimly  and  closely  than  the 
Honduras  sort)  with  a  long  root  of  the  same  drug.  The  rhizome  h 
entirely  absent,  but  the  fibre  or  beard  is  preserved,  and  is  reckoned  a 
valuable  portion  of  the  drug  The  roots  are  deeply  furrowed,  shninken, 
and  generally  more  slender  than  in  the  Honduras  kind  ;  the  bark  when 
shaved  oti"  witli  a  penknife  is  seen  to  be  brown,  hard  and  non -mealy 
throughout.  Yet  it  is  by  no  means  uncommon  to  find  roots  w^hich  have 
a  smooth  bark  rich  in  starcli.  In  colour,  Jamaica  sarsaparilla  varies  irm 
a'pale  earthy  brown  to  a  deeper  more  ferruginous  hue,  the  latter  tint 
being  the  most  e.'steemed. 

The  sarsaparilla  referred  to  at  p,  704  as  grown  in  the  island  of  Jamaica, 
19  a  well  prepared  drug,  yet  so  pale  in  colour  and  so  amylaceous,  that  it 
finds  but  little  favour  in  the  Enejlish  market.  There  were  exported  of  it 
from  Jamaica  in  1870,  174-7 lb.-*  in  lH7l,  1290  IK 

5.  3Iexican  Sarsaparilla — The  roots  of  this  variety  are  not  made 
into  bundles,  but  are  packed  in  straight  lengths  of  about  3  feet  intobale^j 
the  chump  and  portion  of  an  angular  (but  not  square)  thorny  st^jra  being 
frequently  retained.  The  root^i  are  of  a  pale,  dull  hrowii^  lean,  ahrivelleii 
and  with  but  few  fibres.  When  thick  and  large,  they  have  aBomewfa 
starchy  bark,  but  when  thin  and  near  the  rhizome,  they  are  non- 
amylaceouB. 

G.  Gf(4(tfiffjtffl  SarHapartllH — An  esteemed  kind  of  saraaparillji  haft 
long  been  exported  from  Guayaquil  (p.  705).  Mr.  Spruce  has  informed 
us  that  it  is  obtained  in  most  of  the  valleys  that  debouch  into  the  plain 
on  the  western  side  of  the  Equatorial  Andes,  but  chiefly  in  the  vaUey<>f 
Alausi,  where,  in  1850,  he  saw  plants  of  it  at  the  junction  of  the  aiall 
river  Puraa-cocha  with  the  Yaguaclii.  The  plant  appears  to  be  v«rv 
l>roductive,  an  instance  being  on  record  of  as  much  as  75  lb.  of  tn^ 
roots  having  been  obtained  from  a  single  stock.* 

Guayaquil  sarsaparilla  differs  considerably  from  tlie  Boris  prerionsly 
noticed.  It  is  rudely  packed  in  largu  bales,  and  is  not  generally  m««if 
into  separate  hanks.     The  rhizome  (chuiup)  and  a  portion  of  tbo  #WB 


^  The  eoniicxiuii  hetwitn  JaiiiiiicA  mrJ 
Central  America  dates  back  from  the  time 
of  rharlcB  IJ.,  during  whose  rdgn  (nkJl- 
8r»),  the  king  of  the  Mosquito  Tt-rritory,  a 
diatrict  never  conquered  hy  the  SpAiiiaids, 
applied  to  the  covemor  of  Jamaica  for 
protection*  wkiiSi  was  accorded.  The 
pnite<»tornte  fasted  until  I860,  whou  Mos- 


quitia  was  ceded  to  the 
Nioaivi^  lu 

•  Xnt,  IJhf.  of  Jafiuiirn^  i.  (ITfiCV « 
ductiou,  p.  Ixxrvi. 

*  Blur  Booh^hland  o/Jamuikm^^ 
and  1871. 

*JourH,  qf  Linn,  S\h^.,  Bot.  It,  itH^ 
185. 
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are  often  present,  the  latter  being  ruand  and  not  prickly.  Tho  root  is 
dark,  large  and  coarse'lookiDg,  with  a  good  deal  of  tibre.  The  Imrk  is 
furrowed,  rather  thick,  aod  not  mealy  in  the  slenderer  portions  of  the 
root  which  is  near  the  rootstock ;  but  as  the  root  becomes  stunt,  so  its 
bark  becomes  smoother,  thicker  and  amylaceous,  exhibitiDg  when  cut  a 
fawn-coloured  or  pale  yellow  interior. 

The  quantity  exported  from  Guayaipiii  in  1871  was  1017  quintals, 
value  £3814/ 

Chemical  Composition^Galileo  Pallotta,  at  Naples,  in  18:il,  tirst 
attempted  to  obtain  from  sarsaparilla  a  peculiar  principle,  which  he  be- 
lieved to  be  an  alkaloid,  and  termed  Pari<jli7iat  or  as  now  written 
ParnUin.  He  exhausted  the  crude  drug  with  boiling  water  and  mixed 
the  decoction  with  milk  of  lime,  wdiereby  a  gi^eyiah  [>recipitate  wa«  pro- 
duced. This  was  dried,  and  treated  with  hot  alcohol  which  extracted 
the  parillin.     Pallotta  says  the  substance  slightly  reddens  lituius,  but 

■  does  not  explicitly  state  whether  he  got  it  in  crystals  or  not.  Berzelius 
in  1826  replaced  the  name  pariglina  by  SniilaciH.  The  same  substance 
was  obtained,  more  or  less  pure,  by  T]ml»euf  in  1831  and  called  Salse- 
parln  ;  Batka  in  1833  termed  it  PariUiiiic  acid.  We  have  isolated 
parillin*  by  exhausting  Mexican  sarsaparilla  with  boiling  alcohol,  0*835 
sp.  gr,,  and  evaporating  the  tincture  to  \  of  the  weight  of  the  root. 
By  diluting  2  paiis  of  the  residue  with  3  |mrts  of  cold  water,  a  yellowish 
deposit  of  crude  parillin  is  formed  and  may  be  separated  after  a  few  days 
by  decantation.  The  deposit  is  then  mixed  with  about  half  a  volume 
oi  strong  alcohol,  now  hltered  and  wtished  with  dilute  alcohol,  about 
0*905  sp.  gi\  It  maj'  further  be  purified  by  repeated  rt^-crystallization 
from  dilute  alcohol  and  the  use  of  a  little  charcoal  The  yield  is  about 
0  19  per  cent,  of  perfectly  wliite  crystallized  parillin  ;  a  little  more  may 
be  removed  from  the  washings,  but  w^ith  much  difficulty.  These  liquids 
and  the  mother  liquors  may  be  concentrated  and  boiled  with  a  littJe 
sulphuric  acid  in  order  to  afford  parigenin. 

Parillin  forms  brilliant  scales,  or  can  be  obtained  in  thin  prisms  from 
boiling  alcohol  OitOo  sp,  gi\  Parillin  is  almost  insoluble  in  cold  w^ater, 
but  dissolves  in  20  parts  of  boiling  water.  On  cooling,  the  latter  solu- 
^  tion  affords  no  crystals ;  an  abundance  of  them  are  however  produced 
Bon  addition  of  alcohol  Parillin  is  also  soluble  in  25  parts  of  alcohol, 
0^814  sp.  gr.,  at  25"'  C,  and  much  more  abundantly  in  boiling  alcohol,  from 
which  it  partly  separates  in  crystals  on  cooliug.  In  both  absolute 
alcohol  or  water,  parillin  is  less  soluble  than  in  dilute  alcohol  Hence 
aqueous  solutions  are  precipitated  by  absolute  alcohol,  and  parillin*  on 
the  other  hand,  separates  from  alcoholic  solutions  on  addition  of  cold 
water,  With  chloroform,  parillin  yields  a  viscid  solution  which  affords 
no  crystals. 

The  alcoholic  solutions  of  parillin  have  a  somewhat  acrid  taste,  and 
are  devoid  of  rotatiiry  power. 

By  dilute  mineral  acids,  parillin  is  resolved  into  Parigenin  and 
sugar ;  the  liquid  gradually  acquires  a  dingy  brown  or  greenish  hue 
and  fluorescence,  which  is  most  obvious  if  parillin  dissolved  in  chloiTi- 
form  is  decomposed  by  hydrochloric  gas.     Parigenin  is  easily  isiilat*^! ; 

^  Vicc-Consul  Smitii  on  tlio  commerce  of  "■*  ITearhok  qfPhantu  1878.  130. 

Kciiador — Conmlar  R^porh,  jire^entetl   t»* 
Parliftmeiit,  July.  1872. 
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it  ia  insoluble  even  in  boiling  water,  but  eryhtallizes  in  white  scales 
from  alcohol 

The  composition  of  parillin  and  parigenin  is  not  settled  ;  the  former 
belongs  to  the  dass  of  saponio.  Yet  parillin  differs  from  saponio  as 
contained  in  Saponaria  or  Quillaja^  by  not  being  sternutatory;  its 
solutions  froth  when  shaken. 

The  presence  in  sarsaparilla  of  starch,  resin,  and  calcium  oxalate,  a& 
revealed  by  the  microscope,  baa  been  already  pointed  out.  Pereim  * 
examined  the  essentkd  oil,  which  is  heavier  than  water  and  lias  the 
odour  and  taste  of  the  drug ;  140  lb.  of  Jamaica  sarsaparilla  afforded  of 
it  only  a  few  drops. 

The  nature  of  the  dark  extractive  matter  which  water  removee 
from  the  root  in  abundance,  and  the  proportion  of  which  is  considered 
by  druggists  a  criterion  of  goodness,  has  not  been  studied. 

Coninierce— The  importation  of  siirsaparilla  into  the  United  King- 
dom in  1870  (later  than  which  year  we  h^ve  no  returns)  amounted  iv 
345,007  lb,,  valued  at  £20,564, 

Uses — Sarsajiarilla  is  regarded  by  many  as  a  valuable  alterative 
and  tonic,  but  by  others  as  possessing  little  if  any  remedial  poweiv. 
It  is  still  much  employed,  though  by  no  means  so  extensively  as  a  few 
years  ago.  The  preparations  most  in  use  are  those  obtained  bj^  a  pro- 
longed boiling  of  the  root  in  water. 


TUBER   CHIN^. 

Radix  Chhiw ;  China  Moot ;  F.  Squint  ;  G.  CkmawiirzeL 

Botanical  Origin^-^S'r/ii/rtX  China  L.,  a  woody,  thorny,  climbing 
shrub,  is  commonly  said  to  afford  this  drug.  The  plant  is  a  native 
of  Japan,  the  Loochoo  islands,  Formosa,  China,  Cochinchina,  also  ofi 
Eastern  India,  as  Kasia,  Assam,  Sikkim,  Nepal  The  chief  authority 
for  attributing  the  China  root  to  this  plant  is  Kampfer,  who  saw  tbi- 
latter  in  Japan  and  figured  it^ 

S.  <jhtbt'u  Roxb.  antl  S.  lance^fblia^  Roxb,  natives  of  India  and 
Southern  China,  have  tubers  which,  according  to  Roxburgh,  cannot  he 
distinguished  from  the  China  root  of  medicine,  though  tlie  plants  are 
perfectly  distinct  in  appearance  from  S.  China.  Dr,  Ilance,*  of  I 
Whampoa^  received  a  living  specimen  of  China  root,  which  proved  Uy 
be  that  of  S,  tjlobnt.  The  throe  above-named  species  all  grow  in  tht* 
island  of  Hongkong. 

History — The  use  of  this  drug  as  a  I'cmedy  for  syphilis  was  made 
known  to  the  Portuguese  at  Goa  by  Chinese  traders  about  A.D.  153»V 
Garcia  de  Oi'tii,  who  makes  this  statement,  further  narrates  that  w 


^  8ee  Cliriatoiihaon.  in  DragcudortTa  */fi7*- 
rejflitrii'ht^  IS74-  ]5l\ 

'^  Eh^ifinU  <^Mat,  Mt^d.  ii.  (ISiH))  1108. 

^*^Saukira,"  p.  7S3  in  the  first  work 
quoted  in  the  Apjiendix  ;  another  tig.  will  be 
fouud  in  Neea  voii  Eaenbeck'B  Platitir 
m^dieinalf^j  DiiHseMorf,  1828. 

^  Trbnene  Jotirn.  t^f  BoL  I  (1872)  102. 
— tV.  tjluftra  and  S.  laiiccaafolia  have  been 


figured  by  Seetnanii  in  bis  not*m§  «f  i^ 
Jif^ralil,  1852-57,  t»bK  99^100.  i  Cto 
is  well  represented  in  the  Kt^w  Uerbtzinv^ 
where  we  have  cxamitted  sp€iciitieni  tff^ 
Nagasaki,  Hakododi,  and  VolLotuua» ;  fe* 
Loochoo,  Corea,  Formosa,  ^tDgp»;  a*' 
Indian  ones  from  Khasiii^  i  nwiin.  tf^ 
Nepal. 
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great  was  the  reputation  of  the  new  drug,  that  the  small  quaotities 
first  brought  to  Malacca  were  sold  at  the  rate  of  10  crowns  per-  gania, 
li  weight  of  24?  ounces. 

Possibly  the  drug  found  its  way  to  Europe  even  before  that  year» 
for  we  find  a  careful  description  of  it  iu  the  posthuuious  works  *  of 
Valerius  Cordus  and  Walther  Ryff"^  states  in  1548  that  the  root  was 
brought  a  few  yeai-s  ago  to  Yeuice. 

•  The  reported  good  effects  of  China  root  on  the  Emperor  Charles  V. 
who  was  snflering  from  gout,  ac(|uired  for  the  drug  a  great  celebrity  in 
Eui-ope,  aud  several  works  "^  were  written  in  praise  of  its  \irtues.  But 
though  its  powers  were  soon  found  to  have  been  greatly  over-iutcd, 
it  still  retained  some  reputation  as  a  sudorific  aod  alterative,  and 
was  much  used  at  the  end  of  the  17th  century  in  tlie  same  way 
as  sai'saparilla.  It  still  retains  a  place  in  some  modern  phanua- 
Aeopceias. 

Description^ — The  plant  produces  stftut  fibrous  roots,  here  ami 
there  thickened  into  large  tubei's,  which  when  dried  become  the  drug 
China  root.  These  tubei's,  as  found  in  the  market,  are  of  irregularly 
cylindrical  form,  usually  a  little  flattened,  sometimes  produciug  short 
knobby  branches.  They  are  from  about  4  to  6  or  more  iiiches  in 
length,  and  1  to  2  inches  in  thickness,  covered  with  a  rusty -coloured, 
rather  shining  bark,  which  in  some  specimens  is  smooth  and  in  others 
more  or  less  wrinkled.  They  have  no  distinct  traces  of  rudimentary 
leaves,  which  however  are  pen-ejitible  on  those  of  some  allied  species. 
Some  still  retain  portions  of  the  cord -like  woody  runners  on  which 
they  grew  ;  the  bases  of  a  few  roots  can  also  be  observed.  The  tubers 
mostly  show  marks  of  having  been  trimmed  with  a  kuife. 

China  root  is  inodorous  and  almost  insipid.  A  transverse  section 
exhibits  the  interior  as  a  dense  granular  substance  of  a  pale  fawn 
colour. 

Microscopic  Structure — The  outermost  cortical  layer  is  made  up 
of  brown,  thick-waUed  cells,  taugeutially  extended.  They  enclose 
Dumerous  tufts  of  needle-shaped  crystals  of  cak^iura  oxalate,  and  reddish 
brown  maases  of  resin.  The  bark  is  at  once  succeeded  by  the  inner 
paren chyme  which  contrasts  strongly  with  it,  consisting  of  large,  thin- 
walled,  porous  cells  which  are  completely  gorged  with  starch,  but  liere 
and  there  contain  colouring  matter  and  bundles  of  crystals.  The  starch 
gmnules  are  large  (up  to  oO  nikm),  spherical,  often  flattened  and  angiihir 
from  rautuai  pressure.  Like  those  of  colchicum,  they  exhibit  a  radiate 
hilum:  very  fretjuently  they  have  bm-st  and  run  together,  probably  in 
consequence  of  the  tubers  having  been  scalded.  The  vascular  bundles 
Bcattered  through  the  parenchyme^  contain  usually  two  large  scalariform 
or  reticulated  vessels,  a  string  of  delicate  thin-walled  parenchyme,  aud 
elegant  wood-cells  with  distinct  iucrusting  layers  and  linear  pores. 

Cheniical  Composition^ — The  drug  is  not  known  to  contain  any 
substance  to  which  its  supposed  medicinal  virtues  can  be  referred.     We 


I 


1  Edit,  by  Conrad  Gesner,  fol.  212  of  the 
irurk  quuted  id  the  Appendix* 
a  ,,  ,   BfHcht  tier  Naiur  ....  der   Wurtzel 
hina,  Witrstburg,  1545.     4°. 
>  The  eArliest  of  which  ia  hy  AudirenA 


Vesalius,  Epistola  rnthncm^  mothtmtiue  ftto 
pimuitli  ranitUH  Chyuiae  [aio  I J  drcocti,  tjtto 
mtpcr  invklmimuM  ("arolun  V.  imp*  m far 
mutt  aaf»  Venet,  1546. 
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have  endeavoured  to  obtain  from  it  Parillm,  the  crystalline  principle  | 
of  sarsaparilla,  but  without  success. 

Commerce — China  root  is  imported  into  Europe  from  the  Soath  of] 
China — usually  from  Cautoo.  The  quantity  shipped  from  that  port  in 
1 872,  was  only  tiHi  pL^cals  (51,200  lb.) ;  while  the  same  year  there  was 
shiijped  from  Hankow,  the  great  tradiui,^  city  of  the  Yangtaze.  no  less 
than  10,258  peculs  (1,3«37J:13  Ik),  all  to  Chinese  ports.  For  the  ye^r  | 
1874,  these  figures  were:  Hankow  931>3  pecuk,  valued  at  53,194  tael^ 
(one  tael  about  5h.  Wd),  Kewkiang  3027  peculs,  Niogpo  2905  peculs,* 
and  for  1877  Hankow  12,075  peculs,  Kewkiang  3942  peculs. 

Uses— Notwithstanding  the  high  opinion  formerly  entertained  of 
the  virtues  of  China  root,  it  has  in  Enghtnd  fallen  into  complete  disuse.  ■ 
In  China  and  India  it  is  still  held  in  great  esteem  for  trie  relief  of™ 
rheumatic  and  syphilitic  complaints,  and  as  an  aphrodisiac  and  demul- 
cent.    Polak  asserts  that  the  tubers  of  Stnilax  are  consumed  as  food 
by  Turcomans  and  Mongols.^ 

Substitutes— Several  American  species  of  Smilcut  furnish  a  nearly  J 
allied  drug,  which  at  various  times  has  been  brought  into  commeiTei 
Itadix  Chinw  occidfnhdis.     It  was  already  known  to  the  authors < 
the  Kith  century;  we  met  with  it  in  1872,  and  before,  in  the  London 
market,  as  an  importation  frum  Puntas  Arenas,  the  port  of  Costa  Rica 
on  the  Pacific  coast. 

Of  the  exact  species  it  is  diflicult  to  speak  with  certainty:  batj 
a.  Pseudo-ChirKi  L.  and  ^^  iamnoidts  L.  growing  in  the  United  Stat€«| 
from  New  Jersey  southwards  ;  S,  Balbwiana  Knth.,  a  plant  common 
in  all  the  West  Indian  Islands  ;  and  S,  Jajnennga  Griseb.,  S.  syringoidu 
Griseb.  and  8.  Brasdunsis  Spi  eng,  are  reputed  to  aflbrd  large  tubenmii 
rhizomes  which  in  their  several  localities  replace  the  China  root  of  Asia, 
and  are  employed  in  a  similar  manner.* 

GRAMINE^. 


SACCHARUM. 

Sugar,  Cane  Sugar^  Sm^rose;  F,  Siu-re^  Sucre  de  canne;  G.  Zudhit, 

M^yhrzitcker. 

Botanical  Origin — Sacchtiriitn  officinaruru  L.,  the  Sugar  Cane. 
The  jointed  stem  is  trom  6  to  12  feet  high,  solid,  hard,  dense,  intemall? 
juicy,  and  hoUow  only  in  the  flowering  tops.     Several  varieties  are  cwt 
tivated,  as  the  Country  Cane,  the  original  form  of  the  species  ;  the  R'^^  I 
bmi  Cane,  with  ])urple  or  yellow  stripes  along  the  stem ;  the  Bintrk'^i 
or  Tafiiti  Cane,  a  more  elongated,  stronger,  more  hairy^  and  very  jiW"J 


» Httum*  of  Trmlt  ai  the  Tt'titt}/  Port**  in 
Vkinafor  1872,  pp.  ,^,  154,  aiul  th«s  same 
for  1874. 

-  See  p,  324,  note  2.  —  We  *|iiote  this  state- 
ment with  reserve,  kjiuwing  that  berth 
Chinese  and  En  ri  ipt.-Aus  aometimea  cotifouml 
rhina  root  with  the  siiigut&r  fuoguid  pio- 
ductiou  termetl  Packtjma  Cocoa,  The  tirat 
Is    calletl     iii    Ohineae     TH-fnh-fintjt— the 


secoud  Pith'tiug  or  Pe-fuA-Ufifi, 
l»ury,  Phami.  Joum.  iiL    ' 
S^irncr  /*fi/>^rit,202.  267. —  ^ 
Mat.  Mrd,  and  XaL   /T' 
m;  DraucndtirfT,   »'o 
ij;  Buchiiei's  JfeiterUu 
^  De  CautloUe  fl  moi 
705,  note  4,  miij  K©  c- 
apeciew. 
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luctive  variety.     Saccharum  viohtce imi  Tussac»  the  BaUtvian  Came^  is 

l&lso  considered  to  be  a  variety  ;  but  the  large  8.  chiuense  Roxb.  intro- 

[  dueed  from  Canton  in  1706  into  the  Botanic  Gardens  of  GUcutt^i.may  be  a 

[distinct  species;  it  has  a  h^Of^,  slender,  erect  panide,  while  that  of  ^',  ojffici- 

tarmn  is  hairy  and  spreadini^,  with  the  ramifications  alternate  and  more 

Bom pound,  not  to  mention  other  differences  in  the  leaves  and  tiowers. 

The  sugar  cane  is  cultivated  from  cuttings,  the  small  seeds  very 

eldom  ripening.     It  succeeds  in  almost  all  tropical  and  subtropical 

f<K)  Lin  tries,  reaching  in  Sooth  America  and  Mexico  an  elevation  above 

fcbe  sea  of  5000-6000  feet     It  is  cultivated  in  most  parts  of  India  and 

^China  up  to  30-31"  N.  lat,  the  mountainous  regions  excepted. 

From  tlie  elaborate  investigations  of  Ritter/  it  appears  that  Saccha- 
ini  officinarum  was  originally  a  native  of  Bengah  and  of  the  Indo- 
Chinese  countries,  as  well  as  of  Borneo,  Java,  Bali,  Celebes,  and  other 
islands  of  the  Malay  Archipelago.  But  there  is  no  evidence  that  it  is 
DOW  found  anywhere  in  a  wild  state. 

^P        History^— The  sugarcane  was  doubtless' known  in  India  from  time 

^^mmcmorial,  and  grown  for  food  as  it  still  is  at  the  present  day,  chiefly 

in  those  regions  which  are  unsuited  for  the  manufacture  of  sugar.* 

Herodotus,  Theophrastus,  Seneca,  8trabo,  and  other  early  writers 

r     had  some  knowledge  of  raw  sugar,  which  they  speak  of  as  the  Ilottr}/  of 

P Canes  or  Honey  made  Inj  hinmin  hands,  not  that  of  bees;  but  it  was 
not  until  the  commencement  of  the  Christian  era,  that  the  ancients 
manifested  an  undoubted  acquaintance  with  sugar,  under  the  name  of 

^P       Thus  Diosco rides*  about  A.B.  77  mentions  the  concreted  honey  called 

'EuKx^poi*  found  upon  canes  {ew}  rnw  KuXdjJLWv)  in   India  and  Arabia 

Felix,  and  which  in  snkstance  and  brittleness  resemble  salt.      Pliny 

evidently  knew  the  same  thing  under  the  name  Saccharum  ,*  and  the 

author  of  the  Periplus  of  the  Erythrean  Sea,  A.D.  n4-68,  states  that 

honey  from  canes,  called  craKxnph  ^^  exported  from  Barygaza,  in  the 

^LGulf  of  Cambay,  t^  the  ports  of  the  Red  Sea,  west  of  the  Framonforinm 

B -4 ro?na^ if />?,  that  is  to  say  to  the  coast  opposite  Aden.     Whether  at 

that  period  sugar  was  produced  in  Westera  India,  or  was  brought 

^  thither  from  the  Canges,  is  a  point  still  doubtful. 

B        Bengal  is  probabl}'  the  country  of  the  earliest  manufacture  of  sugar ; 

hence  its  names  in  all  the  languages  of  Western- Asiatic  and  European 

nations  are  derived  from  the  Sanskrit  Sharkard,  signifying  a  substance 

in  the  sha|>e  of  small  grains  or  stones.     It  is  strange  that  this  word 

1      contains  no  allusion  to  the  taMe  of  the  substance. 

^H        Cktvdy,  as  sugar  in  large  crystals  is  called,  is  derived  from  the 

^■Arabic  Kaad  or  Kandtd,  a  name  of  the  siime  signification.     An  old 

^BSanskrit  name  of  Ueutial  Bengal  is  Oura,  whence  is  derived  the  word 

^■{7it/a,  meaning  raw  euf/a/v  a  term  for  sugar  universally  employed  in 


'  Bnlknndt  run   Aniftir   ix.  WcaUAaieu, 
Berlin.  1840.  pp.  230  1?IU. 

*  The   Ie*rne*1    invtv^tigutittUH  of   Heyd, 
LcmnffhamfeL  iu   (1871>)    imVfJOT,    afloinl 
KliAttstive  iiiforuiAtiou  i^bout  tho  nicjdicinal 
r  111  sin  i*y  of  ill  gar. 

'»Tho    production    which    the    RngUsh 

naUtort  of  the  Bible  have  rendered  SwcH 

Jan*',  *n*l  which  i'h  alluded  to  by  the  ppo- 


phets  laaiab  fch.  xliii.  "li)  aitd  Jen;nii&li 
feh,  vi.  20)  as  a  Lommodity  imiiorted  frum 
a  diBtant  coantry,  has  beeu  the  Biibjcct  of 
much  discQsaiou.  8oine  have  $rup[Ki9erl  it 
to  bo  the  sugar  CAtie ;  others,  rn  ari^uiitic 
grasa  ( A ndropogon ) .  loom* op iaion.  th ere 
is  more  reason  to  co n el ii do  that  it  waa 
i'itf^Mut  Bark. 
*Uh,  ii.  e,  104. 
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the  Malayan  Archipelago,  where  on  the  other  hand  they  have  thei? 
own  name?*  for  the  sugar  cane,  although  not  for  sugar.  This  fact  agais 
speaks  iti  favour  of  Ritter'n  opinion,  that  the  preparation  of  sugar  m  i^ 
dry  crystalline  state  is  due  to  the  inhabitants  of  Bengal,  Sugar  under 
the  name  of  Shi-mi ,  i.e.  Stone-honei/,  is  ft-equently  mentioned  in  the 
ancient  Chinese  annals  among  the  prodoetions  of  India  and  Persia; 
and  it  is  recorded  that  the  Emperor  Tai-tsung,  A,D.  027-650,  sent  an 
envoy  to  the  kingdom  of  Mii^adha  in  India,  the  modern  Bahar,  to  learn 
the  method  of  manufacturing  sugar.^  The  Chinese,  in  fact,  acknowledge 
that  the  Indian.^  between  AJX  7C(]  and  780  were  their  Hrst  teachere  in 
the  art  of  reHning  sugjir,  for  which  they  had  no  particular  ancient  . 
written  eharacten  ■ 

An  Arabian  writer,  Abu  Zayd  al  Hasan,^  informs  us  that  about  A.D.^ 
H50  the  sugar  cane  was  groAving  on  the  north-eastern  shore  of  the 
Persian  Gulf;  and  in  the  following  century,  the  traveller  Ali  Istakhri'i 
found  sugar  abundantly  produced  in  the  Persian  province  of  Kuzistan,| 
the  ancient  Susiana.  Alnnit  the  same  time  (A.D*  050),  Moses  of  ChoreneJ 
an  Armenian,  also  stated  that  the  manittacture  of  sugar  was  flourisliing] 
near  the  celebrated  school  of  medicine  at  Jondisabur  in  the  same  ] 
province,  and  remains  of  this  industry  in  the  shape  of  milktones,  kc,  ] 
still  exist  near  Ahwas. 

Persian  physicians  of  the  10th  and  11th  centuries,  as  Rhazes,  Haly 
Abbas,  and  Avicenna,  introduced  sngar  into  medicine.-  The  Arabs  cul- 
tivated the  sugar  cane  in  many  of  their  Mediterranean  settlement,  m 
Cyprus,  Sicily,  Italy,  Northern  Africa,  and  Spain.  The  Calendar  of 
Cordova*  shows  that  as  early  as  A.ix  9G1  the  cultiv^ation  was  wellj 
understood  in  Spain,  which  is  now  the  only  country  in  Europe  where  I 
sugar  mills  ^till  exi.st/ 

William  IL,  King  of  Sicily,  presented  in  A.D.  1170  to  the  conventl 
of  Monrcale  mills  for  grinding  Cfiue,  the  culture  of  which  stiU  lingers  lil 
Av^da  near  Syracuse,  though  only  fur  the  sake  of  making  rum.  Iin 
1707,  the  sugar  plantations  and  h>ugar  houses  at  this  spot  were  describtd] 
by  a  traveller^  as  '*  worth  seeing." 

Dmnng   the   middle  ages  England,  in  common   with  the  rest  of 
Northern  Europe,  was  supplied  with  sugar  from  the  Mediternuiea&l 
countries,  especially  Egypt  and  Cyprus,     It  was  imported  from  Alex- 
andria as  early  as  the  end  of  the  10th  century  by  the  Venetians,  witlj 
whom  it  long  remained  an  important  article  of  tmde.     Thua  we  fimJ" 
that  in  A.D.  1319,  a  merchant  in  Venice,  Tonunaso  Loredano,  ahippeJ  to 
London  100,000  lb.  of  sugar,  the  proceeda  of  which  were  to  be  retame'l 
in  nxiolf  which  at  that  period  constituted  the  great  wealth  of  Eng^laBcL 
Sugar  was  tht^-n  very  dear :  thus  fi'om  1259  to  1350,  the  average  [)rii* ' 
in  England  was  about  In,  per  lb.,  and  from  1351  to  1400^  1«.  7d.'    b 
France  thiring  the  same  period  it  must  have  been  largelv  obtaiDaUe 
though  doubtless  expensive      King  John  IL  ordered  in  1353  thai  ibr 
apothecaries  of  Paris  should  not  use  honey  in  making  those  coii{«oUoi» 


*  Bretschneic!er,  Chincne  Botonimi  Wm-h, 
1870.  46. 

*  Ritfcer,  Lc,  286. 

*  P.  57  of  the  book  quoted  in  the  Ap- 
pendix. 

^  Ltf    Caleriilnn'  de   Conhnr   de   ranu^ 
961,  p»r  11,  Doy.y,  U>de,  1873,  26.  41.  91. 


^  There  are  Beveral  in  the  od^bcaikt' 
of  M&la^^. 

^  Hiedeiiel,  Travetn  thronnh  SkH,  l^ 
1773,  67. 

^  Marin,  Camm^rf^o  d^''  Ftfursitfai,  r*  ^ 

in  Emjfand,  i.  (1W>G)  (i33v  &41 
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which  ought  to  be  pi*epared  with  the  good  white  sugar  called  cafdin,^ 
a  naiiie  alluding  to  the  peculiar  shape  uf  th*.*  loaf  which  was  not  un- 
common at  that  time.* 

The  importance  of  the  sugar  manufacture  in  the  East  was  witnessed 
ID  the  latter  half  of  the  13th  century  by  Marco  Polo;*  and  in  1510  by 
Barbosa  and  other  European  travellei-n ;  and  the  trading  nations  of 
Eurofie  rapidly  s[>read  the  cultivation  of  the  €4ine  over  all  the  countries, 
of  which  the  climate  was  suitable.  Thus  its  introduction  into  Madeira 
goes  back  as  far  as  A.D.  1420  ;  it  reached  St.  Domingo  in  1494/  the 
Canary  Islands  in  1503,  Brazil  in  the  beginning  of  the  10th  century, 
Mexico  about  1520,  Guiana  about  1000,  Guadaloupe  in  1044,  Martinique 
in  1050/  Mauritius  towards  1750,  NataP  and  New  South  Wales,  about 
1852,  while  from  a  very  early  period  the  sugar  cane  had  been  propa- 
gated from  the  Indian  Archipelago  over  all  the  islands  of  the  Pacitie 
Ocean. 

The  ancient  cultivation  in  Egypt,  probably  never  quite  extinct,  has 
been  revived  on  an  extensive  scale  by  the  Khedive  Ismail  Pasha. 
There  were  13  sugar  factories,  making  raw  sugar,  belonging  to  the 
Egj^ptian  Government  at  w^ork  in  1H72,  and  aliout  100/RlO  acres  of  land 
devoted  to  sugar  cane.  The  export  of  sugar  from  Egypt  in  1872 
reached  2  millions  of  hmtars,  or  al>out  89,200  tons." 

The  imperfection  of  organic  chemistry  ])revious  to  the  middle  of  the 
liith  century,  permitted  no  exact   investigations   into   the   chemical 

•ure  of  sugar.  Marggraf  of  Berlin "  proved  in  1747  that  sugar  occure 
in  many  vegetables,  and  succeeded  in  obtaining  it  in  a  pure  crystallized 
state  from  tlie  juice  of  beet-ruot  The  enormous  practical  importance 
of  this  discovery  did  not  escape  him,  and  he  caused  serious  attempts  to 
lie  made  for  rendering  it  available,  which  were  so  far  successful  that 
the  first  manufactory  of  beet-sugar  was  established  in  1796  liy  Achard 
at  Kunern  in  Silesia. 

This  new  branch  of  industry  ^^  was  greatly  promoted  by  the  pro- 
bibitive  measures,  whereby  Napoleon  excluded  colonial  sugar  from 
almost  t!ie  whole  Continent ;  and  it  is  now  carried  forward  on  such  a 
sc^le  that  r*40,000  to  080,000  tons  of  beet-root  sugar  are  annually  pro- 
duced in  Europe,  the  entire  production  of  cane  sugar  being  estimated 
at  1/260,000  to  l,4i;i,0()0  tons." 

Among  the  British  colonies,  Mam-itius,^^  British  Guiana/^  Trinidad,^* 


I 
I 

I 

reat 

I 

I 


'  Ordonnaneen   dea    raU   de   Fratict,   ii. 
I       (1729)535. 

^K      s  Sevieral  o t her  vari et j  e§  of  sugar  occ u  rring 
^V  in  the  mediaeval  literature  are  explatDed  in 
the  Document^t  (quutetl  at  page  404,  foot- 
note 7)  i>.  32. 

I     'Yule,  Book  of  Str  Marco  Pulo,  iu  (1871) 
7d,  171.  180.  Ac. 
*  Lfttmi  of  Christ,   Cohtmbtts  {Hakluyt 
Society)  1870.  Sl-M, 
*  De  Caiiaolle,  O^ogr,  botaniqtt^,  830. 
*  Tho  value  of  the  augar  exported  hrtm 
NaUd   in    iS7i     reaijhtid    the    aatonitthing 
aiUOant  of  £180,4^6  ami  £l35/2t)l  in  1870. 
^  'f"Sil  owing  to  the  gold  drscoveric8»  the 
^fdfpA^tiou  of  the  cane  hi  AuBtraliti  was 
Uttlo  thought  of  until  about  ISllG  or  1867, 
when  ituftll  luta  of  sugar  were  uiade. 


I 


^  Conaul  Rogers,  Report  ou  the  Trade  of 
Cairo  for  1872,  presented  to  P&rlianient. 

*  £xp^rie7ictA  ch^niqutA  faiUs  dttns  le 
rhMein  f/r  tirer  utt  veritable  mtcre  de  dtverurs 
planter  qui  crotJfftftd  danf<  nm  contr^tf^,  pax 
Mr,  ^lar^rgraf,  triuluit  du  luiia'^fJkt,  de 
r  Acdddmie  rot/ale  de*  mefence*  et  Mlrn 
lettreH,  annee  1747  (Berlin  1749)  7l»-iiO. 

***  And  also  that  of  milk  itwjtir,  which  wm 
then  much  used  uii  the  Continent  to  adulle- 
rate.  caue  sugar. 

'*  Produff  Markfts  Bem^rtr,  March  2*S, 
1SG8. 

1-2,255,249  riuintak  (one  quint*!  -  108 
lb,  avdp.)  in  1870. 

•I  im03U  hhds  (one  hogshead  =  1,792 
lb.)  in  I87<K 

'M14,9«>8,3S41b.  in  1876. 
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Barbados/  an<l  Jamai^m,*  prorluce  at  present  the   lar^*»»t  quantit 
sogar. 

Production — No  crystals  are  foim<l  in  tlie  parenchyme  of  the  cane, 
the  sugar  exlstitig  as  an  aqueous  solution,  chiefly  within  the  cells  of  the 
centre  of  the  stem.    The  transverse  section  of  the  cane  exhibits  nume 
fibro-vascular  bundles,  scattered  through  the  tissue,  as  in  other  moc 
tyledooous  stems;  vet  these  bundles  are  most  abundant  towards  the  < 
exterior,  where  they  form  a  dense  ring  covered  with  a  thin  epidermis, 
which  is  very  hard  by  reason  of  the  silica  which  is  deposited  in  it*    In 
the  centre  of  the  stem  the  vascular  bundles  are  few  in  number ;  the 
parenchyme  is  far  more  abundant,  and  contains  in  its  thin-walled  cells 
an  ahnost  clear  solution  of  sugar,  with  a  few  small  starch  granulas  and 
a  little  soluble  albuminous  matter.     This  last  is  met  with  in  larger 
quantity  in  the  cambial  portion  of  the  vascular  bundles.     Pectic  prin- 
ciples are  combined  w^ith  the  walls  of  the  medullary  cells,  which  how-| 
ever  do  not  swell  much  in  water  (Wiesner). 

From  these  glances  at  the  microscopical  structure  of  the  cane,  Uje 
process  to  be  ftjl lowed  for  obtaining  the  largest  possible  quantity  of 
sugar  becomes  evident.     This  would  consist  in  simply  macerating  thiii 
slices  of  the  cane  in  water,  which  would  at  once  penetrate  the  pan^n- 
chyme  loaded  w^ith  sugar^  without  much  attacking  the  fibro- vascular 
bundles  containing  more  of  albuminous  than  of  saccharine  matter.    By 
this  method,  the  epidenoal  layer  of  the  cane  would  not  become  saturated 
with  sugar,  nor  would  it  impede  its  extraction,— results  which  necessarily  j 
follow  when  the  cane  is  crushed  and  pressed.* 

The  )>rocess  hitherto  generally  practised  in  the  colonies, — that  of 
extracting  the  juice  of  the  cane  b}^  crushing  and  pressing, — has  been 
elaborately  described  and  criticised  by  Dr.  leery  of  Mauritius.*'^     In  thit 
island,  the  cane,  six  varieties  of  which  are  cultivated,  is  when  mature 
composed  of  Cellulose,  8  to  12  ])er  cent. ;  Sugar,  18  to  21 ;  W titer,  includ* 
ing  albuminous  matter  and  salts,  67  to  73.     Of  the  entire  quantity  of 
juice  in  the  cane,  from  7<>  to  84  per  cent,  is  extracted  for  evaporatioD. 
and  yields  in  a  crystalline  state  about  three-fifths  of  the  sugar  which 
the  cane  originally  contained.     This  juice,  called  in  French  ir^ou,  has  on 
an  avei'age  the  following  composition  : — 

Albuminous  matters  ...  ...  ...         ._     0  03 

Granular  matter  (starch  If)  . . .         ...         ...         . , .     O'lO 

Mucilage  containing  nitrogen         ...         ..,  ...     022 

Salts,  mostly  of  organic  acids'^         .  .         . . ,         . , .     0*29 

Sugar  183G 

Water 8100 


'  38,013  hhdfl.  in  1876. 
«2ft,074hMa.  ill  1876. 

*  Steoia  of  Americ.iiD  sugar  cane,  dried  at 
100"  C,  yieldetl  4  per  cent  of  aslt,  nearly 
half  of  which  was  silica,  —  Popp,  in  Wiggers' 
Jahrfifhfrirhf,  1870.  35. 

*  The  plan  uf  obtaining  a  syrup  hy  mace- 
rating the  tiliced  fresh  cane,  has  been  tried 
in  Gnadaloupe,  but  abandoned  owing  to 
some  practical  diflicultiea  in  exbaueting  the 
oane  and  in  carrying  on  the  evaporation  of 
the  liquors  witli  sufficient  rapidity*,  Ex- 
perimenta  for  extracting  a  pure  aymp  by 


10000 

means  of  cold  water  frozn  the  Mlimi  sai 
dried  cane,  seeni  to  promise  good  rcnlta-* 
8ee  a  i>aper  by  Dr.  H.  S.  MitcKeU  ia<fOTr« 
oJ'Scm:.  o/AHs,  OcL  23,  1868, 

*  Ainmtes  de  Ckhnit  H  df  Pkytmt,  ^• 
()S05)  350-410.— See  a]«o,  for  CuUa,  Ahiw 
Rcynoso  Knsnyo  w^n?  fl  r »// r.v,  Jf  la  pii* 
de  A  zficarj  Madrid^  1  SG.~  »r  Bti^ 

Guiana,  CaiaL  q/*  Cuii/r  r^im  k^ 

Outfina  lo  Paris  Eyhib,  l8C7,i»jKXJtXTiii'it 

^  Aconitk  Add  (p.  11)  has  been  »4 
with  by  Behr  (1877)  in  W«t  M* 
molasses. 


SACC^HARUM. 


710 


Thei^  is  al«o  present  in  the  juice  a  very  small  amount  of  a  slightly 
'aromatic  substance  (essential  oil  f)  to  whieli  the  crinh^  cnoe  sugar  owes 
a  peculiar  odour  which  is  not  observ^ed  in  sugar  fnnn  other  souixies. 
The  fii*st  two  classes  of  the  above  enumerated  substances  render  the 
juice  turbid,  and  greatly  promote  its  fermentation,  but  they  easily 
separate  by  boiling,  and  the  juice  may  then  be  kept  a  short  time  with- 
out undergoing  change.  In  many  cohmics  the  yield  is  said  to  be  far 
inferior  to  what  it  should  be ;  yet  the  juice  is  obtained  in  a  state  allow- 
ing of  easier  purification,  when  its  extraction  is  not  carried  to  the 
furthest  limit. 

In  beet  root  as  well  as  in  the  sugar  cane,  cane  sugar  only  w^as  said  to  bo 
present;  leery  however  has  proved  that  in  the  eane  some  uncryatallizable 
(inverted)  sugar  is  always  present*  Its  quantity  varies  much,  according 
to  the  places  where  the  cane  grows,  and  its  age.  The  tops  of  quick- 
growing  young  canes  yielded  a  rcsoii  containing  2*4  per  cent,  of  uncrystab 
lizable  sugar;  3*6  of  cane  sugar;  and  94  of  water.  Moist  and  shady 
situations  greatly  promote  tlie  formation  of  the  former  kind  of  sug«r, 
which  also  prevails  in  the  tojjs,  chietly  when  inmiature.  Hence  that 
observer  concludes  timt  at  first  the  uncrystallizable  variety  of  sugar  is 
formed,  and  subsequently  transformed  into  cane  sugar  by  the  force  of 
vegetation,  and  especially  by  the  intluence  of  light.  Perfectly  ripened 
canes  contain  only  j\  to  /^  of  all  their  sugar  in  the  uncrystallizable  state. 

j^H  Description  and  Chemical  Composition — Cane  sugar  is  the  type 
^»f  a  numerous  class  of  well-detined  organic  compounds,  of  frequent 
^■occurrence  throughout  the  vegetable  and  animal  kingdoms,  or  artilicially 
W obtained  by  decomposing  certain  other  substances  ;  in  the  latter  case, 
however,  glucose  or  some  other  sugar  than  cane  sugar  is  obtained.  Cane 
^ugar,  C^-H^O*',  or  C''H''(OH/0^  melts,  without  change  of  composi. 
BUon,  at  1 60"  C,  several  other  kinds  of  sugar  giving  off  water,  with  which 
^"they  form  crystallized  compounds  at  the  ordinary  temperature. 

Cane  sugai*  forms  hard  crystals  of  the  oblique  rlujmbic  system ^  having 
a  sp.  gn  of  loO,  Two  parts  are  dissolved  at  15''  C.  by  one  part  of 
water,^  and  by  much  less  at  an  elevated  temperature  ;  a  slight  depression 
of  the  thermometer  is  observable  in  the  former  case.  One  part  of 
sugar  dissolved  in  one  of  water,  forms  a  liquid  of  sj).  gr.  TSS;  two  of 
sugar  in  one  of  w^ater,  a  liquid  of  sp.  gr.  1'33.  Sugar  requires  65  parts 
of  spirit  of  wine  (sp.  gr.  0*84)  or  80  parts  of  anhydrous  alcohol  for  solu- 
tion ;  ether  does  not  act  upon  it 

A  ray  of  polarized  liglit  is  deviated  by  an  aqueous  solution  of  cane 
sugar  to  the  right,  but  by  some  other  kinds  of  sugar  to  the  left,  as  first 
shown  by  Blot.     These  optical  powers  are  highly  important^  both  in  the 
practical  estimation  of  solutions  of  sugar,  and  in  scientific  studies  con- 
nected with  sugar  or  saccharogenous  suljstances.     The  optical  as  well  as 
chemical  proiH?rties  of  sugar  are  altered  by  many  circumstances,  as  the 
action  of  dilute  acids  or  alkalis,  or  by  the  intluence  of  minute  fungi. 
Yeast  occasions  sugar  t-o  undergo  alcoholic  fermentation.    Other  ferments 
_^t  up  an  action  by  which  butyric,  lactic  or  propionic  acid  ai'e  produced. 
B(       Cane  sugar  is  of  a  purer  and  sweeter  taste  than  most  other  sugars, 
^^phough  it  does  not  alter  litmus  paper,  yet  with  alkalis  it  forms  com- 

^B   Utis 

^^p  Dot 


'  It  is  commouly  atated  timt  thre*'  p&xts  cAti  be  dissolved  in  one  of  cold  water : 
( Dot  thu  f.'ict. 
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pounds  some  of  which  are  crystalli^able.  From  au  alkaline  solution  J 
tartrate  of  copper,  cane  sugar  thi*ows  down  no  protoxide,  utJesa  after 
boiling. 

If  sugar  is  kept  a  short  time  in  a  staio  of  fusion  at  IGO''  C,  it  k 
converted  into  one  raoleciile  of  Grajie  Sugar  and  one  of  Leeidomn: 
the  former  can  lie  either  isolated  by  crystallizfition  or  destroyed  by  fer* 
mentation,  tlie  latter  being  incapable  of  crystallizing  or  of  undergomg 
fermentation. 

Cane  sugar  which  has  been  melted  at  ISC  C,  is  deliquescent  and 
readily  soluble  in  anhydrous  alcohol,  and  its  rotatoiy  power  is  dimioLshed 
or  entu'ely  destroyed.  It  is  no  lunger  crystallizable,  and  its  fusing  point 
bus  become  re<lnced  to  about  iKT  L\  Yet  before  undergoing  these 
e%'ident  alterations,  it  assumes  an  amorphous  condition  if  allowed  to 
raelt  with  a  third  of  its  weight  of  water,  becoming  alw*ays  a  Utile 
coloured  by  pyrogenous  products.  In  the  course  of  time,  however,  this 
amorphous  sugar  loses  its  transpai^ncy  and  reassumes  the  crystallint! 
form.  Like  sulphur  and  arsenious  acid,  it  is  capable  of  existing  either 
in  a  crystallized  or  an  amorphous  state. 

If  sugar  is  heated  to  about  100"  C  water  is  evolved,  and  we  obtain 
the  dark  brown  products  commonly  called  Varamd  or  Burnt  #?«/^ir. 
They  are  of  a  peculiar  sharp  flavour,  of  a  bitter  taste,  incapable  of  fer- 
menting and  deliquesceni  One  of  the  constituents  of  caramel,  Cnrrt- 
indanr,  CH'^O",  has  been  obtained  by  G^lis  (1802)  perfectly  colourless. 
When  the  heat  is  augmented,  the  sugar  at  last  suflers  a  decompc»sitioi4 
resembling  that  which  produces  tar  (see  p,621),  its  pyrogenous  projucta 
being  the  same  or  very  analogous  to  those  of  the  dry  distillation  of  wooi 

Varieties  of  Cane  Sugar— The  experiments  of  Marggraf  rcferre*! 
trO  at  p.  717.  note  9,  showed  that  cane  sugar  is  by  no  means  confimnl  to 
the  sugar  cane ;  and  it  is  in  fact  extracted  on  an  extensive  scale  from 
so%^eral  other  plants,  of  which  the  following  deserve  mention  :— 

Beet  Root — The  manufacture  of  cane  sugar  from  the  fleshy  root  of 
a  cultivated  variety  of  Beta  'niarltiiua  L.,  is  now  largely  carried  on  in 
Continental  Europe  and  in  America,  and  with  admirable  results. 

Of  fresh  beet  root,  100  parts  contain  on  an  average  80  per  cent  of 
water,  11  to  13  of  cane  sugar,  and  about  7  i>er  cent,  of  pectic  and  albu- 
minous matters,  cellulose  and  salts.  Of  the  total  amount  of  juice  which 
the  root  contains,  eight-ninths  are  extntctod ;  and  by  the  best  proce^ 
now  in  practice,  8  to  9  parts  of  sugar  from  every  100  parts  of  fresli  nxit 
The  yield  of  crystalline  sugar  is  still  on  the  increase,  owing  to  continual 
improvements  in  the  mechaniai!  and  chemical  parts  of  the  process. 

Palm — Several  species  are  of  great  utility  for  the  production  oft! 
sugar  called  by  Europeans  Jaggeri/^  This  substance  is  obtaine<l  by  the 
natives  of  India  in  the  following  manner: — The  young  growing  8padix, 
or  flowering  shoot,  of  the  palm  is  cut  otl'  near  its  apex ;  and  an  earthen 
vessel  is  tied  on  to  the  stump  to  receive  the  jnice  that  flows  out  Tbl* 
vessel  is  emptied  daily;  while  to  promote  a  continuous  flowof  saR« 
thin  slice  is  cut  from  the  wounded  end.  The  juice  thus  collected » il  9>i 
once  boiled  down,  yields  the  crude  brow^^n  sugar  known  as  Ja/wry.  ff 
allowed  to  ferment,  it  becomes  the  inebriating  drink  called  jroctiy  0^ 


^  A  word  of  Smukrit  origiD,  corrupted  from  the  CanArese  Aft4trkafi* 
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palm  wine ;  or  it  may  be  converted  into  vinegar.  The  spirit  distilled 
from  toddy  is  A  rrack. 

Of  the  sugar-yielding  palms  of  Aaia,  Pkmnix  silmstris  Roxb.,  which 
19  supposed  to  be  the  wild  form  of  the  date  palm,  is  one  of  the  more 
important.      The  coco-nut  palm,  Cocm  nuciff/ra  L,;  the  magnificent 

•  Palmyra  palm,  Borasmi^'^ftahdliformw  L.;  and  the  Bastard  Sago,  Caryoia 
urens  L.,  also  furnish  important  quantities  of  sugar.  In  the  Indian 
Archipelago,  sugar  is  obtatncri  from  the  sap  of  Arenga  mcckarifera 
Mart,  which  gi'ows  there  in  abundance  as  well  a-s  in  the  Philippines 
and  the  Indo-Chinese  countries.     It  is  also  got  fi*nm  X!pa  fruiteaiw 

tThunb.,  a  tree  of  the  low  coast  regions,  extensively  cultivated  in  Tavoy. 
De  Vry^  luis  a<lvocated  the  manufacture  of  sugai"  from  the  palm  as 
the  most  philosophical,  seeing  that  its  juice  is  a  nearly  pure  aqueous 
solution  of  sugar:  that  as  nr*  mineral  constituents  are  removed  from  the 
soil  in  this  juice,  the  costly  manuring,  as  well  as  the  laborious  and 
destructive  processes  required  to  eliminate  the  juice  from  such  plants 
as  the  sugar  cane  and  beet  rootj  are  avoided.     And  finally^  tliat  palms 

•  are  perennial,  and  can  many  of  them  be  cultivated  on  a  soil  unsuitable 
for  any  cereal. 

Maple — In  America,  considemblc  quantities  of  sugar  identical  with 
that  of  the  cane  are  obtained  in  the  woods  of  the  Northern  United 
States  and  of  Canada,  by  evaporating  the  juice  of  maples.  The  species 
chiefly  emplo^^cd  are  Acer  saccharinura  Wangenh.,  the  Common  Sugar 
Maple,  and  its  variety  (var.  iilgruin)  the  Black  Sugar  Maple.     ^4.  Penn- 

»8i/lvaniciim  L.,  A.  Negimdo  L.  (Negiindo  acertndefi  Moench.)  and  ^4. 
dusycarpiim  Ehrh.  are  also  used ;  the  sap  of  the  last  is  said  to  be  the 
least  saccharine. 

As  th^  juice  of  these  trees  yields  not  more  than  about  2  per  cent  of 
sugar,  it  requires  for  its  solidification  a  large  expenditure  of  fuel  The 
manufacture  of  maple  sugar  can  therefore  be  advantageously  carried  on 
only  in  countries  remote  from  markets  whence  ordinary  sugar  can  be 
procured,  or  in  regions  where  fuel  is  extremely  plentiful*  In  North 
America  it  flourishes  only  between  40"*  and  4T  N.  lat  We  are  not 
aware  of  any  estimate  of  the  total  production  of  maple  sugar.  The 
^.Census  of  Pennsylvania  of  1870  gave  the  following  figures  as  referring 
^■to  its  manufacture  in  that  State : — 


1850 


1860 
2J08,965lb. 


18T0 
t54o,9171K* 


I 


Sorghicni — Another  plant  of  the  same  order  as  Sacckariini  is 
Svrghum  saccharatum  Pers.  (Holcits  saccharatu^  L.)  a  native  of  Northern 
China,'*  which  has  of  late  been  much  tried  as  a  sugar-yielding  plant 
both  in  Europe  and  North  America  ;  yet  without  any  great  success,  as 
the  purification  of  the  sugar  is  accomplished  with  peculiar  difficulty. 
As  in  the  sugar  cane,  there  are  in  sorghum  crystal lizable  and  uncrystal- 
livable  sugai-s,  the  former  being  at  its  maximum  amount  when  the  grain 
reaches  maturity.  The  importance  of  the  plant  however  is  rapidly 
increasing  on  account  of  the  value  of  its  leaves  and  grain  as  food  fur 


Woum,  th  Phnrm.  L  (1866)  270* 
"Conrol  Kortright,  in  Comuhr  Jirports 

preaented  to  Parliament,  July  1S72.  u,  9S8. 
*  Introduced  into  Europe  m  1850»  l>y  M. 

do  Moutigiiy,  Ft'eticb  Uonaiil  at  ^SbaiighAL 


— Sicimi,  Monographif  i/«  (a  Cantie  (I  /ntjere 
df  ta  Chittf,  diU  Sorgho  ik  siicra,  M»r»eille» 
18r»6;  Joulio,  Jarim.  de  Pkann.  I  (1866) 
188. 
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1868 

1870 

Unrefined    . 

.     £13,339,758 

£14,440,502 

Refined    .     . 

.      £1,156,188 

£2,744,366 
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horses  and  cattle,  and  of  its  stems  which  can  be  employed  in  the  Dttnu- 
facture  of  paper  and  of  alcohol. 

Commerce — The  value  of  the  sugar  imported  into  the  United 
Kingdom  is  constantly  increasing,  as  shown  by  the  following  figurts:— 

18TS 

£18,044.898 

£3,142,703 

The  quantity  of  Unrefined  Sugar  imported  in  1872  was  13,776,6% 
cwt,  of  which  about  3,000,000  cwt.  were  furnished  by  the  Spanish  West 
India  Islands,  2,700,000  cwt.  by  the  British  West  India  Islanik 
1,800,000  cwt.  by  Brazil,  1,100,000  cwt.  by  France,  and  960,000  cwt 
by  Mauritius. 

Of  Refined  Sugar  the  imports  from  France  and  Belgium  into  the 
United  Kingdom  were — 

1874  1875  1876 

133,800  102,300  92,044  tons. 

Uses — Refined  sugar  is  employed  in  pharmacy  for  making  svrups, 
electuaries  and  lozenges,  and  is  useful  not  merely  for  the  siJ^e  of 
covering  the  unpleasant  taste  of  other  drugs,  but  also  on  account  of  a 
preservative  influence  which  it  exerts  over  their  active  constituents. 

Muscovado  or  Raw  Sugar  is  not  used  in  medicine.  The  dark  uncrys- 
tallizable  syrup,  known  in  England  as  Molasses,  Golden  Syrup,  and 
TreacW  and  in  foreign  pharmacy  as  Syrwpus  Hollandicus  vel  ccnnmunU, 
which  is  formed  in  the  preparation  of  pure  sugar  by  the  influence  of 
heat,  alkaline  bodies,  microscopic  vegetation,  and  the  oxygen  of  the  air, 
is  sometimes  employed  for  making  pill  masses.  The  treacle  of  colonial 
sugar  alone  is  adapted  for  this  purpose,  that  of  beet  root  having  a  di^ 
agreeable  taste,  and  containing  from  19  to  21  per  cent  of  oxalate, 
tartrate  and  malate  of  potassium,  and  only  56  to  64  of  sugar.*  The 
treacle  of  colonial  sugar  usually  contains  5  to  7  per  cent,  of  s^ts. 


HORDEUM    DECORTICATUM. 

H<yrdeum  perlatwn,  Fructua  vel  Semen  Hordei;  Pearl  Barley;  F.Oryr 
mcnuJU  ou  perU;  G.  OeroUte  Oerste,  Gei^stegraupen. 

Botanical  Origin — Hordeum  distichum  L., — the  Common  or  Long- 
eared  Barley  is  probably  indigenous  to  western  temperate  Asia,  bat  haa 
been  cultivated  for  ages  throughout  the  northern  hemisphere.  In 
Sweden  its  cultivation  extends  as  far  as  68"  38'  N.  lat;  on  the  Nor* 
wegian  coast  up  to  the  AltenQord  in  70**  N.  lat. ;  even  in  Lapland,  it 
succeeds  as  hign  as  900  to  1350  feet  above  the  level  of  the  sea  lo 
several  of  the  southern  Swiss  Alpine  valleys,  barley  ripens  at  5000  feet 
and  in  the  Himalaya  at  11,000  feet.  In  the  Equatorial  Andes,  where  it 
is  extensively  grown,  it  thrives  up  to  at  least  11,000  feet  above  the  Kt. 
No  other  cereal  can  be  cultivated  under  so  great  a  variety  of  climate. 

^  How  the  word  Treacle  came  to  be  traiiB-  PhysicUm  or  DruggigCn  Shop  opmed,  Lod^ 

ferred  from  its  application  to  an  opiate  1663,  treacle  is  never  mentioiied,  but  oalj 

medicine  to  become  a  name  for  moUiMes,  **  melwwu," 

we  know  not.    In  the  description  of  sugar-  '  Landolt,  ZeiitKhr./Rr  amUpL  Chem.  ta 

making  given  by  Sahnon  m  his  English  (1868)  1-29. 
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According  to  Bretschneider/  barley  is  included  among  the  five 
cereals  which  it  is  related  in  Chinese  history  were  sowed  by  the  Emperor 
Shen-nung,  who  reigned  about  2700  B.C.;  but  it  is  not  one  of  the  five 
sorts  of  grain  which  are  used  at  the  ceremony  of  ploughing  and  sowing 
as  now  annually  performed  by  the  emperors  of  China. 

Theophrastus  was  acquainted  with  several  sorts  of  barley  {KpiOf'i), 
and  among  them,  with  the  six-rowed  kind  or  hexastichon,  which  is  the 
species  that  is  represented  on  the  coins  struck  at  Metapontum*  in 
Lucania,  between  the  6th  and  2nd  centuries  B.c. 

Strabo  and  Dioscorides  in  the  1st  century  allude  to  drinks  made 
from  barley,  which  according  to  Tacitus  were  even  then  familiar  to  the 
German  tribes,  as  they  are  known  to  have  been  still  earlier  to  the  Greeks 
and  Egyptians. 

Barley  is  mentioned  in  the  Bible  as  a  plant  of  cultivation  in  Egypt 
and  Syria,  and  must  have  been,  among  the  ancient  Hebrews,  an  importiuit 
article  of  food,  judging  from  the  quantity  allowed  by  Solomon  to  the 
sei-vants  of  Hiram,  king  of  Tyre  (B.C.  1015).  The  tribute  of  barley  paid 
to  King  Jotham  by  the  Ammonites  (b.c.  741)  is  also  exactly  recoided. 
The  ancients  were  frequently  in  the  practice  of  removing  the  hard 
integuments  of  barley  by  roasting  it,  and  using  the  torrefied  grain 
as  food. 

Manufacture — For  use  in  medicine  and  as  food  for  the  sick,  barley 
is  not  employed  in  its  crude  state,  but  only  when  deprived  more  or  less 
completely  of  its  husk.  The  process  by  which  this  is  effected  is  carried 
on  in  mills  constructed  for  the  purpose,  and  consists  essentially  in 
passing  the  grain  between  horizontal  millstones,  placed  so  far  apart  as 
to  rub  off  its  integuments  without  crushing  it.  Barley  partially  deprived 
of  its  husk  is  known  as  Scotch,  hvlled  or  Pot  Barley,  When  by  longer 
and  closer  grinding  the  whole  of  the  integuments  have  been  removed, 
and  the  grain  has  become  completely  rounded,  it  is  termed  Pecvrl  Barley. 
In  the  Sritish  Pharmacojyxia  it  is  this  sort  alone  which  is  ordered  to 
be  used. 

Description — Pearl  Barley  is  in  subspherical  or  somewhat  ovoid 
grains  about  2  lines  in  diameter,  of  white  farinaceous  aspect,  often  partly 
yellowish  from  remains  of  the  adhering  husk,  which  is  present  on  the 
surface,  as  well  as  in  the  deep  longitudinal  furrow  with  which  each  grain 
is  indented.  It  has  the  farinaceous  taste  and  odour  which  are  common 
to  most  of  the  cereal  grains. 

Microscopic  Structure — The  albumen  which  constitutes  the  main 
portion  of  the  grain  is  composed  of  large  thin- walled  parenchyme,  the 
cells  of  which  on  transverse  section  are  seen  to  radiate  from  the  furrow, 
and  to  be  lengthened  in  that  direction  rather  than  longitudinally.  In 
the  vicinity  of  the  furrow  alone  the  tissue  of  the  albumen  is  narrower. 
Its  predominating  large  cells  show  a  polygonal  or  oval  outline,  whilst 
the  outer  layer  is  bunt  up  of  two,  three  or  four  rows  of  thick-walled, 
coherent^  nearly  cubic  gluten-cells.  This  layer,  about  70  mkm.  thick,  is 
coated  with  an  extremely  thin  brown  tegument,  to  which  succeeds  a  layer 
about  30  mkm.  thick,  of  densely  packed,  tabular,  greyish  or  yellowish 

>  On  Chine$e  Botanical  Works,  etc.,  Foo-        the  rivers  Bradano  and  Basento  in  the  gulf 
cbow,  1870.  7.  8.  of  Taranto. 

<  Metapontom  lay  in  the  plain  between 
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cells  of  very  small  size ;  this  proper  coat  of  the  fruit  in  the  furrow 
of  rather  spongy  appearance. 

In  some  varieties  of  barley  the  fruit  is  constituted  of  the  at 
tissues  alone  and  the  shell,  but  in  most  the  pale^e  are  likewise  presenl 
They  consist  chiefly  of  long  fibrous,  thick-walled  cells^  two  or  four  rowsl 
deep,  constituting  a  very  hard  layer.     On  tranverse  section,  this  layer  ^ 
forms  a  coherent  envelope  about  35  mkm*  thick ;  its  cells  when  exa- 
mined in  longitudinal  section  show  but  a  small  lumen  of  peculiar  undu- 
lated outline  from  secondaiy  deposits. 

The  gluten-cells  varying  considerably  in  the  different  cereal  grain*,  1 
afford  characters  enough  to  distinguish  them  with  certainty*     In  wheat, ' 
for  instance,  the  gluten-cells  are  in  a  single  row,  in  rice  they  form  a 
double  or  single  row,  hot  its  cells  are  transversely  lengthened. 

The  inner  tissue  of  the  albumen  in  barley  is  hlled  up  with  lai^  j 
irregularly  lenticular,  and  with  extremely  small  globular  starch  graaults 
the  fii-st  being  20  to  35  mkm.,  the  latter  1,  2  to  3  mkm.  in  di&meta 
with  no  considerable  number  of  intermediate  size.     The  concentric  layert' 
constituting  the  large  granules  may  be  made  conspicuous  by  moisteDiD£t 
with  chromic  acid. 

The  layer  alluded  to  as  being  composed  of  gluten-cells  is  loaded  wift 
extremely  small  granules  of  albuminous  matters  (gluten),  which  oo 
addition  of  iodine  are  coloured  intensely  yellow.  These  granules,  whict 
considering  barley  as  an  article  of  food,  are  of  prominent  value,  art 
not  confined  to  the  gluten-cells,  but  the  neighbouring  starch-cells  alst* 
contain  a  small  amount  of  them :  and  in  the  narrow  zone  of  den«r 
tissue  projecting  from  the  furrow  into  the  albumen,  protein  principle* 
are  equally  depositedp  as  shown  by  the  yellow  coloration  which  h^iisf 
produces. 

The  gluten-cells,  the  'membrane  mibmynncdre  of  M&ge-Mourife 
tain  also,  according  to  the  I'esearches  on  bread'  made  by  this 
(1856),  Ceretdin,  an  albuminous  principle  soluble  in  water,  whieln 
the  transformation  of  starch  into  dextrin,  sugar,  and  lactic  acid- 
husks  {4pideT7ne,  epiearpe  and  (mdocarpe)  of  wheat,  Mfege-Moiu'ifesl 
some  volatile  oil  and  a  yellow  extractive  matter,  to  which,  togetl 
the  cereal  in,  is  due  the  acidity  of  bi^ad  made  with  the  flour 
the  bran. 

Chemical  Composition — Barley  has   been   submitted  to 
analyses  by  many  chemists,  more  especially  by  Lermer.^    The  j 
contain  usually  13  to  15  per  cent  of  w^ater;  after  drying,  they] 
ether  3  per  cent  of  fat  oil,  w^ith  insignificant  proportions  of 
bitter  principles,  residing  chiefly  in  the  husks.     Lermer  further { 
the  whole  grains,  63  per  cent,  of  starch,  7  of  cellulose,  G*6  of  to*  ] 
2"a  of  nitrogen,  a  small  amount  of  lactic  acid,  and  2" 4  of  ash. 

The  analysis  of  Poggiale  (185 6}  gave  nearly  the  &ame  cora{< 
namel3%  water  15,  oil  2'4,  starch  60,  cellulose  8'8,  albuminous  pn 
107,  ash  2-6. 

The  protein,  or  albuminous  matter  consists  of  different 
chiefly  insoluble  in  cold  water     The  soluble  portion  is  partly  ( 
on  boiling,  paiily  retained  in  solution  :    2*5  per  cent  of  nit 


*  He  Actually  examined  wheats  notlmrley; 
we  assume  tbe  chemical  oonatitiition  of  the 
tw^o  graiui  to  \ie  B\m\\av. 


5  Wittsteiti,  l^itrMiahrtt^y.  f^f 
Phanm  xiL  (1863)  4-23. 
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above,  would  answer  to  about  16  per  cent,  of  albuminous  matters.    Their 

soluble  part  seems  to  be  deposited  in  tlie  starch-cells,  next  to  the  gluten- 
cells,  which  latter  contain  the  insoluble  portion. 

The  ash,  according  to  Lermer,  contains  29  per  cent,  of  silicic  acid, 
32-6  of  phosphoric  acid.  227  of  potash,  and  only  3"7  of  lime.  In  the 
opinion  of  Salm-Horstnmr,  fluorine  and  lithia  are  indispensable  con- 
stituents of  barley. 

The  fixed  oil  of  barley,  as  proved  iu  1863  by  Hanamann,  is  a  com- 
pound of  glycerin  witli  either  a  mixture  of  palmitic  and  lauric  acids,  or 
lass  probably  with  a  peculiar  fatty  acid.  Beckmann's  HotxleimG  Acid 
obtained  in  1855  by  distilling  barley  with  sulphuric  acid,  is  probably 
lauric  acid.  Lintner  (1868)  has  shown  barley  to  cont^iin  also  a  little 
Cholesterin  (p,  420). 

Lastly.  Kiihnemaim  (1875)  extracted  from  barley  a  crystallized 
dextrogynite  sugar,  and  (187G)  an  amorphous  liuvogyrate  mucilaginous 
substance  Sinistrin  (see  p,  602);  according  to  that  chemist,  dextrin  is 
altogether  wanting  in  barley. 

Barley  when  malted  loses  7  per  cent. ;  it  then  contains  10  to  12  per 
cent,  of  sugar,  produced  at  the  expense  of  the  starch ;  before  malting, 
no  sugar  is  to  be  found. 

Uses — Barley  as  a  medicine  is  unirapoiiant.  A  decoction  is  some- 
times prescribed  as  a  demulcent  or  as  a  diluent  of  active  remedies.  An 
aqueous  extmct  of  malt  has  been  employed. 


OLEUM    ANDROPOGONIS. 

Oleum  Graminw  Indici ;  Indian  Orass  Oil. 

Botanical  Origin — Among  the  numerous  species  of  A ndropogon^ 
whicli  have  foliage  abounding  in  essential  oil,  the  following  furnish  the 
fragrant  Gram  Oih  of  commerce : — 

1.  Androfiogon  Nardiis  L,,^ — a  noble-looking  plant,  rising  when  in 
|Hower  to  a  height  of  6  or  more  feet,  extensively  cultivated  in  Ceylon 

and  Singapore  for  the  production  of  CitronMa  OIL 

2.  A.  citmius  D.C"*  Lemon  Grass,^a  large  coarse  glaucous  grass, 
I  known  only  in  a  cultivated  state,  and  very  rarely  producing  flowers.    It 

grown  in  Ceylon  and  Singapore  for  the  sake  of  its  essential  oil,  which 
called  Lemon  Oniss  Oil,  Oil  of  l^erbena  or  rndian  MelisHa  Oil;  it  is 
Iso  commonly  met  with  in  gardens  throughout  India  and  is  not  unfre- 
luent  in  English  hothouses.     In  Java  it  is  called  tSitrh, 

3.  A.  Schnjnanthus  L./  a  grass  of  Northern  and  Centi-al  India,  having 


'  Major  General  Munrohaa  at  our  recrawt 
veHtigAtvd  the  botanical  oharacters  ol  the 
^graiit  species  of  Andropotfon,  aad  exa^ 
\  a  namerotua  autte  of  specimens  iu  our 
aiou.     The  gynonyma  in   foot^iiotea 
reo  upon  h'lB  autbority. 
r  Martini  Tb wai t ea.  En u m ,  Pla n ta rum 
Bnoc  flJiomm. — Fi^.  in  Bentlcy  and 
imeii'a  Med.  FlanU,  part  28  (1878), 
"*  A.citraitimA.F,  De  Candolle,  Caiahjus 
fPianfaram  HorU  Botanici   MoHspeiittrnff^ 


1813;  A,  Schrmttti/tus  Wallich*  Plant 
Asiat  rariorts,  iii.  (lSd2)  Ub.  280  j  Rox- 
burgh, /Yoro  Im/iea,  I  (1820)  278,  quoa<i 
obaervntioues,  Bed  non  quoad  diagnosis. 

'Veatenat  Jardin  Ur  CrU,  1803-  tab. 
89;  A.  Mnrtini  Roxb,  Fior.  A*//,  i.  (1820) 
280  i  A.  ^Mivhitofiftt  Triniiis,  Sj^ffies  ijrn- 
minum,  iii.  (1H3C)  t^ib,  327  ;  A,  Calamug 
ar(miaticu&  Royle,  Hhutrationfi  of  Bot.  qf 
Himalayan  MomUains,  1839.  tab.  97* 
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leaves  rounded  or  slightly  cordate  at  the  base,  yielding  by  distill&tioD 
the  oil  known  as  Eusa  Oil,  Oil  of  Giwjer  Giuss  or  of  Geranium, 

History — Tho  aromatic  properties  of  certain  species  of  Andmi 
were  well  known  to  Rhcede,  Rumphius,  and  other  early  writers  oi 
Indian  natural  history ;  and  an  oil  distilled  from  the  Sirdt  grass  in 
Amboyna  was  known  as  a  curiosity  tis  early  as  1717.^ 

But  it  is  only  in  very  recent  times  that  the  volatile  oils  of  thi 
plants  have  become  objects  of  commerce  T\ath  Europe.     Lemon  grass  oil 
IS  mentioned  by  Roxburgh  in  1820  as  being  distilled  in  the  Moluccas; 
and  it  wtus  first  imported  into  London  about  the  year  1832.     Citronellji 
oil  is  of  much  more  recent  introduction.     Ginger  grass   oil,  called 
Hindustani  Bma  ka  tel,  is  stated  by  Waring^  to  have  been  finst  brough 
to  notice  by  Dr  N.  Maxwell  in  1825, 

Production—Citronella  and  Lemon  grass  are  cultivated  about 
and  at  Singapore^  the  iiame  estate  often  producing  both.  The  grasses 
are  distilled  separately,  the  essential  oils  being  regarded  as  entirely  dis- 
tinct, and  having  diflerent  market  values.  In  Ceylon  they  are  cut  for 
distillation  at  any  time  of  year,  but  mostly  in  December  and  January. 

On  the  Perseverance  Estate  at  Gaylang;  Singapore,  belonging  ts  Ml 
John  Fisher,  an  area  of  950  acres  is  cultivated  with  aromatic  grasses  ami 
other  plants,  for  the  production  of  essential  oils.  The  manufacture  wu 
tried  on  a  small  scale  in  1865,  and  has  been  so  successful  that  an 
gate  of  200  U\  of  various  essential  oils  is  now  produced  daily, 
oils  are  stated  to  be  Citronella,  Lemon  GrasSj  Patchouly,  Nutmeg,  Mae?, 
Pepper,  and  Oman  (p.  302) :  and  mint  is  now  being  cultivated.* 

Ginger  grass  oil  is  distilled  in  tlie  collectorate  of  Khandesh  in  iht 
Bombay  Presidency.    That  produced  in  the  district  of  Namar  in  the  vallefj 
of  the  Nerbudda,  is  sometimes  called  Grass  Oil  of  Namar.     We  havefi' 
particulars  of  the  distillation,  which  however  must  be  carried  on  crU'i^ 
sively. 

Description — The  Indian  grass  oils  are  lighter  than  water,  di 
of  rotatory  power  when  examined  by  polarized  light,  and  do  not  niUr 
litmus  paper*     They  are  all  extremely  fragi*ant,  having  an  odour  like 
a  mixture  of  lemon    and   rose.     Lemon    grass,  which   in    colour  is  * 
deep  golden  brown,  bas  an  odour  resembling  that  uf  the  sweet -soenteii 
verbena  of  the  gardens,  Lipjda  citriotlora  H.B.K.     Ginger  grass  oiLtl* 
colour  of  which  varies  from  pale  greenish  yellow  to  yellowish -bro^ii,  U*  i 
the  odour  of  Felargoniwni  Madvla  Aiton,     The  coloui-  of  citronella oil  bj 
a  light  greenish-yellow.     The  manufacture  of  Winter  of  Ceylon,  and ' 
Fisher  of  Singapore,  have  a  reputation  for  excellence,  and  are  genenSj' 
indicated  by  name  in  drug  sale  catalogues. 

Chemical    Composition^Stenhouse*   examined    in    1844  03 
ginger  grass  given  to  him  by  Christison  as  Oil  of  Naniur  (or  JTip - 
The  sample  was  of  deep  yellow,  and  ajiparently  old,  for  when  mixed  - 
water  and  subjected  to  distillation,  it  left  nearly  one  half  its  bulkj 
fluid  resin,  the  oil  which  passed  over  being  colourless.     After  rect 
from  chloride  of  calcium,  it  was  shown  to  consist  of  a   hydroc»A* 
mixed  with  a  small  proportion  of  an  oxygenated  oil.     The  latter  I 


4 


^  Ephenwridf*  xVf?/«#rrif  Cunot*orum^  cent. 
v.-vL  (1717),  iipi>6iidix  Kj7, 
*  Fhaniuicopaiia  of  IwAia,  \m%.  406. 


Smgnpore,  1873.  465. 

*  Mem,  of  Vkem,  Sof;,  u.  (IS4&|  121 
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I  been  decomposed  by  sodium,  and  the  oil  again  rectified,  a  second  analysis 
was  made  which  proved  it  isomeric  with  oil  of  turpentine. 

A  genuine  grass  oil  from  Khandesh,  derived  as  we  suppose  from  the 
same  species,  which  waa  examined  by  one  of  us  (F.),  yielded  nothing 
crystalline  when  satm^ted  with  dry  hydrochloric  acid  ;  hut  when  the 
liquid  was  afterwards  treated  with  fuming  nitric  acid,  crystals  of  the 
compound,  C^^^H^^,  HOI,  sublimed  into  the  upper  part  nf  the  vessel.  We 
have  observed  that  the  oils  both  of  lemon  grass  and  citronella  jield  solid 
compounds,  if  shaken  with  a  saturated  solution  of  bisulplute  of  sodium, 
Citronella  oil  was  found  by  GUuLstone  (187^)  to  be  composed  chiefly 
of  an  oxidized  oil,  which  he  called  Cilrondlol,  and  which  he  separated 
by  fractional  distillation  into  two  portions,  the  one  boiling  at  202-205*  C, 
the  other  199-202''  C.     The  composition  of  eiich  portion  is  indicated  by 

jihe  formula  U'WO, 

f  Wright's  researches  (1874?)  tend  rather  to  show  the  prevailing  part  of 
citronella  oil  to  consist  of  the  liquid  C'*H^\),  boiling  near  210^  which  he 
ctdk  (JitronelloL  It  unites  with  bromine,  and  the  residtiug  compound, 
upon  heating,  breaks  up  according  to  the  following  equation  : — 

C'WOBr  =  OW    .     2  HBr    .    C^'ff^ 

Cymene. 
Commerce — The  growing  trade  in  grass  oil  is  exemplified  in  a 
striking  manner  by  the  following  statistics.     The  export  of  Citronelki 
111  from  C?ey!on  in  1864  was  022,000  ounces,  valued  at  £8230.     In  the 
leylon  Blue  Book,  the  exports  for  1872  are  returned  thus: — 


To  the  United  Kingdom     . 
British  India 
United  States  of  North  America 


1,163,074  ounces  1 

5,713      „       [  1,595,257  omio«j».» 
42ti,470       „       ] 


In  1875  the  oil  shipped  from  Ceylon  to  the  United  Kingdom  was 
iralued  at  42,871  rujieos,  that  sent  to  other  foreign  countries  at  45,871 
ipees,  to  British  possessions  660  rupees  (one  mpee  equal  to  about  2s). 

Oil  ofLenion  Gram,  which  is  a  more  costly  article  and  less  extensively 
produced,  was  exported  from  Ceylun  duiing  the  same  year  to  the  extent 
^f  13,515  ounces,  more  than  half  of  which  quantity  was  shipped  to  the 
"Tnited  States.  There  are  no  analogous  statistics  for  these  two  oils  from 
Singapore,  where,  as  stated  at  p.  720,  they  are  now  largely  manufactured. 
By  the  official  Rrporl  on  the  External  Cmnmerce  ofBoinhay,  published 
1867,  we  find  that  during  the  year  ending  31  March,  1867,  Gfrfiss  Oil 
.e.  Oinger-gntss  or  Rueit  Oil^  was  exported  thence  to  the  amount  of 
fcl,043  lb.  This  oil  is  shipped  to  England  and  to  the  ports  of  the 
&d  Sea. 

Uses— Grass  oils  are  much  esteemed  in  India  as  an  external  appli- 

ition  in  rheumatism.     Rusa  oil  is  said  to  stijnulate  the  growth  of  the 

iair.     Inteiiially,  grass  oil  is  soiuetimes  administered  as  a  ciinninative  in 

^lic ;  and  an  iotuaion  of  the  leaves  of  lemon  grass  is  prescribed  its  a  dia- 

>horetic  and  stimulant.     In  Europe  and  America  the  oils  are  used 

Imoet  exclusively  by  the  soapmakers  and  perfumers.* 


1 1  In  addition  to  which,  there  were  ^*  642 
and  33  jja^kageA-*  of  the  wune  cdl 
ipped  to  the  Unit^  Ststes.    One  ounce 
imu  to  31*1  gr&mmefl. 
L*  The  foliftge  of  the  large  oiloriferouji 


species  of  A  ndropogon  ia  used  in  India  for 
tnatching.  It  in  eaten  voraciously  hy  cattle, 
whose  fieah  and  milk  bocome  tiavoured  with 
ita  atrong  aroma. 
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But  the  most  remarkable  use  made  of  any  grass  oil  is  that  for  adul- 
terating Attar  of  Rose  m  European  Turkey,  The  oil  thus  employed  \% 
that  of  Andropogon  Schmnanthits  L,  (see  p.  725) ;  and  it  is  a  curious  fad 
that  its  Hindustani  name  is  closely  similar  in  sound  to  the  word  ro^ 
Thus  under  the  designation  Hum,  Roivsah,  Rosa,  Ros/^  Rosh/^^  it  is 
exported  in  large  quantities  from  Bomba}'  to  the  porta  of  Arabia,  prc»* 
Ijiirlily  chiefly  to  Jidda,  whence  it  is  carried  to  Turkey  by  the  Mahoiii- 
medan  pilgrims.  In  Arabia  and  Turkey,  it  appears  under  the  name 
Idris  yaghi,  while  in  the  attar-producing  districts  of  the  Balkan  it  is 
known,  at  least  to  Europeans,  as  Oeraniam  Oil  or  Palmaroaa  OiL  Before 
being  mixed  with  attar,  the  oil  is  subjected  to  a  certain  preparation, 
which  is  accomplished  by  shaking  it  with  water  acidulated  with  lemfm 
juice,  and  then  exposing  it  to  the  sun  and  air.  By  this  process, 
described  by  Baur,-  the  oil  loses  a  penetrating  after-smelly  and  acquires 
a  pale  straw  colour.  The  o]jtical  and  chemical  diflL*rence-s  between 
grass  oil  thus  refined  and  attar  of  rose  arc  slight  and  do  not  indicate  n 
small  admixture  of  the  former.  If  grass  oil  is  added  largely  to  attar, 
it  will  prevent  its  congealing. 

Adulteration^The  grass  oil  prepared  by  the  natives  of  India  is  not 
unfrequently  contaminated  with  fatty  oiL 


Other  Products  of  the  genus  Andropogon. 

Herba  Schocnanthi  vel   Squinanthi^  JimcifS  odoratttSy  Futnwm^ 
Oayndormn, 

The  dnig  bearing  these  narae^s  has  had  a  place  in  pharmacy  fromtbftj 
days  of  Bioscorides  down  to  the  middle  of  the  last  century,  and  ift  still  I 
met  with  in  the  East,  The  jdant  which  affords  it»  formerly  confounded  I 
with  other  species,  is  now  known  to  be  Androjmgoii  Iftyrijjer  Dcsf ,  ill 
grass  of  wide  distriVmtion,  growing  in  hot  dry  regions  in  Northern  Afric 
(Algena),  Arabia,  and  North-western  India,  reaching  Thibet,  wher 
it  is  found  up  to  an  elevation  of  11,000  feet,  Mr,  Tolbctrt  has  sent 
K])ecimens  under  the  name  of  Kkdvi,  gathered  by  himself  in  1869  l>etwe 
Multan  and  Kot  Sultan,  and  quite  agreeing  with  the  drug  of  phiimiacyJ 
The  grass  has  an  aromatic  pungent  taste,  whicli  is  retained  in  verj'  old^ 
specimens.     We  are  not  aware  that  it  is  distilled  for  essential  oil. 

Cuscus  or  Vetti-ver* — This  is  the  long  fibrous  root  of  AndntjM>gf/n 
'muHcatuH  Retz,  alarge  grass  found  abundantly  in  rich  moist  ground  in 
Southern  India  and  Bengal.  Inscriptions  on  copper-plates  lately  dis- 
covered in  the  district  of  Eta%vah,  south-east  of  Agm,  and  dating  fvcm 
A.D,  1103  and  1174,  record  grants  of  villages  to  Brahmins  by 
kings  of  Kanauj,  and  euumemtc  the  imposts  that  were  to  be  \e^ 
These  include  taxes  on  mines,  salt  pits  and  the  tiutle  in  precious  mc 
also  on  mahwah  (Bassia)  and  mango  trees,  and  on  0  use  us  Ornss.^ 

Cuscus,  which  appears  occasionally  in  the  London  drug  sales,  is  u^ 
in  England  for  laying  in  drawers  as  a  perfume.     In  India  it  serves  tot 


^  50  cases,  containing  about  2250  U).,  iui- 

porttii  from  Bombay^  were  off ererl  as  ^^liost 

[OiV'  at  public  snio,  by  a  Loo  don  dnigbixiker, 

■11  -July,  1873. 

2  8ee  p,  267. 

»  Cuscus,  otherwiae  written  KhmkliUsi,  a 


name  atloitted  by  the  EngU&h  in  IfliUfc  » 
probably  from  tkc  Persian  KkoM.  t^H't^ 
is  tbe  MalyalJni  name  af  tb«  plmoiL 

*  Proc,  of  A  ska.  Soit.  ofUfHgaL  Attft  1^ 
161, 
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making  tattlti^  or  screens,  vvhicb  are  placed  in  windows  and  doorways, 
an<I  when  wetted,  diffuse  an  agreeable  odour  and  coolness.  It  is  also 
used  for  making  ornamental  baskets  and  many  small  articles,  and  bas 
some  reputation  as  a  medicine. 


RHI20MA   GRAMINIS. 


■iJacii£B  Graminie;  Cmich  Grass,  Quitch  Grass,  Do^s  Grass;  F.  Chien- 
H     d€7it  €&ntmun  ou  Petit  Chiendsnt;  G.  Queckeniourzelt  Graswur^zeL 

^^^ft  Botanical  Origin — Agmpyrum  repens  P.   Beauv.   (Triiieum    re- 

^^fms  L.),  a  widely  diffused  weed,  growing  in  fields  and  waste  places  in 

all  parts  of  Europe,  in  Northern  Asia  down  to  the  region  south  of  the 

Caspian,  also  in  North  America;  and  ia  South  America  to  Patagonia 

and  TieiTa  del  Fuego* 

History ^The  ancients  were  familiar  with  a  grass  termed  "Ay/DttKrriy 
and  Gi'ffimn,  having  a  creeping  rooistock  like  that  under  notice.  It  is 
impossible  to  determine  to  w^hat  species  the  plant  is  refemble,  though  it 

■  18  probable  that  the  gi'ass  Cifuodon  Dadijlon  Pern.,  as  well  as  AgnipyritTn 
repens,  was  included  under  these  names. 

Dioscorides  asserts  that  its  root  taken  in  the  foim  of  decoction,  is  a 
useful  remedy  ia  suppression  of  urine  and  vesical  ctdculus.  The  sume 
stati^ments  are  made  by  Pliny ;  and  again  occur  in  the  writings  of  On- 
basins'  and  Marcellus  Empiricus'  in  the  -ith,  and  of  Aetius^  in  the  6th 
century,  and  ai'e  repeated  in  the  mediaeval  herbals,*  where  also  figures 
of  the  plant  may  he  found,  as  for  instance  in  DodontBus,  The  drug  is 
also  met  with  in  the  (Terman  pharmaceutical  tariffs  of  the  IGth  century* 
Turner '"*  and  Gerar<le  both  ascribe  to  a  decoction  of  grass  root  dmretic 
and  lithontriptic  virtues.  The  drug  is  still  a  domestic  remedy  in  great 
repute  in  France,  being  taken  as  a  demulcent  and  sudorific  in  the  form 
of  thane. 

Description — Couch-grass  has  a  long,  stiff,  pale  yellow,  suiooth 
rhizome,  jV  of  an  ioch  in  diameter,  creeping  close  under  the  surface  of 
the  ground,  occasionally  branching,  marked  at  intervals  of  about  an  inch 
by  nodes,  which  bear  slender  branching  roots  and  the  remains  of  sheath- 
ing rudimentary  leaves. 

As  found  in  the  shops,  the  rhizome  is  always  free  from  rootlets,  cut 
into  short  lengths  of  J  to  ^  of  an  inch,  and  dried.  It  is  thus  in  the  form 
of  little,  shining,  straw-coloured,  many-edged,  tubular  pieces,  which  arc 
without  odour,  but  have  a  slightly  sweet  taste. 

Microscopic  Structure — A  transverse  section  of  this  rhizome  shows 
two  different  portions  of  tiasue,  separated  by  the  so-called  nucleuH-slieath. 
The  latter  consists  of  an  unbroken  ring  of  prismatic  cells,  analogous  to 
those  occurring  in  sarsaparilla.  In  Uhizonut  Graminis,  the  outer  [uut 
of  the  tissue  exliibits  a  diffuse  circle  of  about  20  liber  bundles,  and  the 
interior   part  about  the  same  number  of  fibro-vascular  bundles  more 


I 


I 
I 


'  /'  'rmplkium^  cap*  i,  (Agrostia). 

-  J  ifittUf  cap.  xxvi. 

*  IciL...  ai*ij  [►nrna?,  aermo  i. 

*  An  in  the  iirrbarhia  PaiavUe  printed  in 
1486^  ill  which  it  is  said  of  Uramen — '*  aqttti 


deooctioniB  ejtiis  .  .  ,  valvicDiitruclisHurttin 
.  .  .  et  frangit  Lipidom  ot  ciimt  viilner» 
veiica*  et  provoeat  urinara  ♦..,*' 


» //etW/,  pai't  2,  156a  13. 
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densely  packed.     The  pith  m  I'educed  to  a  few  rows  of  cells,  the  rhizome 
being  always  hollow,  except  at  the  nodes.     No  solid  contents  are  to  be 

met  with  in  the  tissue. 

Chemical  Composition — The  constituents  of  couch-grass  include 
no  substance  to  which  medicinal  powers  can  be  ascribed.  The  juice 
of  the  rhizome  affor^led  to  H.  Miiiller^  about  3  per  cent  of  sugar,  and  7 
to  8  per  cent,  of  Tritlcin,  C^^H~0^\  a  tasteless,  amorphous,  gummy  sub- 
stance, easily  transformed  into  sugar  if  its  concentrated  solution  is  kept 
for  a  short  time  at  110' C.  When  treated  with  nitric  acid,  it  yields 
oxalic  acid.  The  rhizome  affords  also  another  gummy  matter  containing 
nitrogen,  and  quickly  undergoing  decompositioo  ;  the  drug  moreover  is 
somewhat  rich  in  acid  malates.  Mannite  is  probably  occasionally  pre- 
sent as  in  taraxacum  (p.  394),  for  such  is  the  inference  we  draw  from 
the  opposite  results  obtained  by  Stenhouse  and  by  Volcker.  Starch, 
pectin  and  resin  are  wanting.     The  rhizome  leaves  4A  per  cenL  of  ash. 

Uses — ^A  decoction  of  the  rhizome  has  of  late  been  recommended  io 
mucous  discharge  from  the  bladder. 

Substitutes— i4^7ro^j//rw?R  acutwin  R,  et  S.,  A.  intngens  R.  et  S.,  and 
A.juywcwm  R  Beau  v.,  by  some  botanists  regarded  as  mere  maritime 
varieties  of  A.  repenSj  have  rootatocks  perfectly  similar  to  this  latter. 

Cynodoii  Dadylon  Pers.,  a  grass  veiy  common  in  the  »South  of 
Europe  and  the  warmer  parts  ot  Western  Europe,  also  indigenous  to 
Northern  Africa  as  far  asSennaar  and  Abyssinia,  affords  the  (r)*os  Chtrn- 
dent  or  (Jkiend^nt  i)wd-de-poide  of  the  French.  It  is  a  rhizome  differing 
from  that  of  couch-grass  in  being  a  little  stout<3r.  Under  the  microscope 
it  displays  an  entirely  different  structure,  inasmuch  as  it  contains « 
large  number  of  much  stronger  fibro-vascular  bundles,  and  a  cellular 
tissue  loaded  with  starch,  and  is  therefore  in  appearance  much  more 
woody.  It  thus  approximates  to  the  rhizome  of  Carex  arenaria  L^ 
which  is  as  much  used  in  Germany  as  that  of  Cyuodau  in  Southern 
Europe.  The  hitter  appeal^  to  contain  AsjMvaAjiu  (the  Cynodin  uf 
Semmola'^),  or  a  substance  similar  to  it. 


1  Archiv  der  Pharm,  203.  (1873)  17. 

^  DoUskCinodindj  nuovoprodotto orgauico, 
trovnto  neUa  gramigna  ot^cmiile,  Vi/Htxhn 
Dctcijftoit* — Opere  mtnmi  di  Giovamu  Sem^ 


maUit  Napoli,  1S41. — AUstnicted  to  tbe 
JahftebtriciU  of  Btir^elius,  Tttbuigeiu  18  ' 
535, 


IL—CRYPTOGAMOUS   or   FLOWERLESS   PLANTS, 


19a  sett  la  r   (ErBptogatiiB. 


LYCOPODIACE^. 


SPOR^  LYCOPODII. 


Lycopodium;  Semen  vet  Sporuke  Lycopodil;  F.  Lycopode; 
G.  Bdrlappaamen,  HexenniehL 
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Botanical  OTigiTi---Lf/copoaiittti  ciavaiarit  u^lhis  plant,  tdeiJum- 
nion  Clobjijuss,  is  almost  cosmopolitau.  It  is  found  oo  Jiilly  pastures  and 
heatha  througlioiit  Central  and  Korthern  Europe  from  the  AJps  and 
Pyrenees  to  the  Arctic  reunions,  in  the  mountains  of  the  east  and  centre 
of  Spain,  throughout  Russian  Asia  to  Ainurland  and  Japan,  in  North 
and  South  America,  the  Falkland  Isles,  Australia  and  the  Cape  of  Good 
Hope.  It  occurs  throughout  Great  Britain,  but  is  most  plentiful  on  the 
mooi's  of  the  northern  counties. 

The  [>art  of  the  plant  employed  in  pharmacy  is  the  minute  spores, 
[which,  as  a  yellow  powder,  are  .shaken  out  of  the  kidney -shaped  capsules 
I  or  sporangia,  growing  on  the  inner  side  of  the  bracts  covering  the 
fruit-spike. 

The  manner  in  which  those  sporse  are  able  to  reproduce  the  mother 
plant  is  not  yet  satisfactorily  a,scertained,* 

History — The  Common  Clubraoss  was  well  knowTi  as  Mu^scii^  ter- 
t*€^triH  or  Museum  clavalus,  to  the  older  botanists,  as  Tragus,  Dodonit*us, 
Tabernremontanus,  Bauhin^  Parkinson  and  Ray,  by  most  of  whom  its 
supposed  virtues  as  a  herb  have  been  commemorated.  Though  the 
powder  (spores)  was  officinal  in  Germany,  and  used  as  an  application  to 
wounds  in  the  middle  of  the  17th  century,-  it  does  not  appear  to  have 
been  known  in  the  English  shops  imtil  a  compaiiitively  recent  period. 
It  is  not  included  by  Dale^  in  the  list  of  drugs  sold  by  LondoQ  druggists 
in  1G92,  nor  enumerated  in  English  drug  lists  of  the  last  century ;  and 
it  never  had  a  place  in  the  London  Pharmacopctia. 


^  The  few  particiibra  may  bo  found  in  the 
|#xcellent    description  of    LycojM>ilixim   in 

Botanih,^*    x.    (Leipzig,    1878)    m5,    vi-ith 
figures. 


'  Schroder,  Phai^macojxgia  MedieO'chy- 
nuta,  ed.  4,  Lngd.  I65*i.  538.~Flackiger, 
*•  DocHmeiUe  "  (quoted  p.  404)  63.  68. 

*  PharmacohgiOi  Loud,  HJ93. 
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Description — Lycopodium  is  a  fine,  mobile,  inodorous,  tasteless 
prjwder  of  pale  yellow  hue,  liaving  at  liy  Q  a  sp.  gr.  of  1*062.     It  floats 
on  water  and  is  wetted  with  difficulty,  yet  siuks  in  that  fluid  after 
boiling.     By  atroiig  titration  it  coheres,  assumes  a  grey  tint,  and  leaves 
an  oily  stain  on  paper ;  it  may  then  be  mixed  with  water.     It  is  imme- 
diately moistened  by  oily  and  alcoholic  licjuids,  chloroform,  or  ether.    It 
loses  only  4  per  cent  of  moisture  when  dried  at  100"  CI     When  slowlyj 
heated^  it  burns  away  quietly,  but  when  projected  into  flame,  it  ignite! 
instantly  and  explosively,  burning  with  much  light,  an  efiect  exhibited' 
by  some  other  pulverulent  bodies  having  a  peculiar  structure,  as  fem 
spores  and  kamala. 

Microscopic  Structure — Under  the  microscope  lycopodium  is  seen 
to  be  comjioscd  of  uniform  cells  or  granules,  25  mkm.  in  diameter,  each 
bounded  by  four  faces,  one  of  which  (tlie  base)  is  convex,  while  thej 
otiiers  terminate  in  a  triangular  p^Tamid,  the  three  furrowed  edges  of  I 
which  do  not  reach  quite  to  the  base.     These  tetrahedral  granules  are  ' 
marked  by  minute  ridges,  forming  by  their  intersectioos,  regular  five- or 
six-sided  meshes.     At  the  points  of  intersection,  small  elevations  &rf 
produced,  which,  under  a  low  magnifying  power,  give  the  granules  a 
speckled  appearance.     Below  this  network  lies  a  yellow,  coherent,  thin, 
but  compact  membrane,  which  exhibits  considerable  powder  of  resistance, 
not  being  ruptured  either  by  boiling  water  or  by  potash  lye.     Oil  of 
vitriol  does  not  act  upon  it  in  the  cold»  even  after  several  days ;  but  h 
instantly  penetrates  the  grains  and  renders  tbem  transparent,  while  at 
the  same  time  numerous  drops  of  oil  make  their  appearance  and  quickly 
exude. 

Chemical  Composition^One  of  the  most  remarkable  constituenta 
of  lycoi>odiun*  spores  is  a  fixed  oil,  which  they  contain  to  the  astonishing 
amount  of  47  i)er  cent.  Bucholz  pointed  out  its  existence  in  1807,  but 
obtained  it  only  to  the  extent  of  (>  per  cent.  Yet  if  the  spores  an? 
thoroughly  comminuted  by  prolonged  trituration  with  sand,  and  aif 
then  exhausted  with  chloroform  or  ether,  we  find  that  the  larger  pr^ 
portion  above  mentioned  can  be  obtained.  The  oil  m  a  bland  liquiti' 
which  does  not  solidify  even  at  -  15"  CI 

By  subjecting  lypoeodium  or  its  extract  to  distillation  with  or 
without  an  alktili,  Stenhouse  obtained  volatile  bases,  the  presence  rf 
which  we  can  fully  confirm ;  but  they  occur  in  exceedingly  small  ft^ 
portion.  The  ash  of  lycopodium  amounts  to  4  per  cent, ;  it  is  not  alkaia^; 
it  contains  alumina,  and  one  per  cent,  of  phosphoric  acid,  consd^lB^i 
likewise  found  in  the  green  pai-ts  of  the  plant. 

Production  and  Commerce— To  obtiun  lycopodium,  the  to|irf| 
the  plant  are  cut  as  the  spikes  approach  maturity,  taken  home,  and  tit  [ 
1  lowder  shaken  out  and  separated  by  a  sieve.     It  is  collected  ehieijj'  j 
July  and  August,  in  Russia,  Germany  and  Switzerland.     The  qu 
nbtained  varies  grently  by  reason  tif  frequent  failures  in  the  gtot 
the  plant. 

France  imported   in   1870,  7262  kilo.  (1(),017  lU)  of  lycopodw*' 
chiefly  from  Gennaoy.     The  cunsumption  in  England  is  probaWr'^ 
much  smaller,  but  there  are  no  data  to  consult.  ^m 

Uses — Lycopodium  is  not  now  regarded  as  possessing  any  iiiedi*5  ™ 
virtues,  and  is  only  used  externally  for  dusting  excoriated  «uHiie»* 
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or  placing  in  pill  boxes  to  prevent  the  mutual  a4hesion  of  pills.     It  is 

ako  eroployed  by  the  pjrotechniat. 

Adulteration — The  spores  are  so  peculiar  in  structure,  that  they 
can  be  distinguished  with  certainty  by  the  microsco|3e  from  all  other 
Rubstances.  It  is  only  the  species  of  clubraoss  that  are  nearly  related 
to  L.  davaturfi,^  that  yield  an  analogous  product,  and  this  may  be  used 
with  equal  advantage. 

The  pollen  of  phBeuogamoua  plants,  as  of  Pinits  silvesttis,  looka  at 
first  sight  much  like  lycopodiuro,  but  its  structure  is  totally  different  and 
very  easily  recognized  by  the  microscope. 

Water,  even  on  boiling,  is  unable  to  dissolve  anything  from  lyco- 
podium ;  slight  traces  of  stdphate  of  calcium  are  not  seldom  met  with 
in  the  filtrate.  Yet  an  uudue  proportion  of  gypsmn  will  be  detected 
l»y  the  fullowing  methods  :~ 

Starch  and  dextrin,  which  are  sometimes  fraudulently  mixed  with 
the  spores,  are  easily  recognized  by  the  well-known  tests.  Inorganic 
admixtures,  as  gypsum  or  magnesia,  may  be  detected  by  their  sinking 
in  bisulphide  of  carbon,  whereas  lycopodium  rises  to  the  surface ; 
or  by  incineration,  a  good  commercial  <lrog  leaving  about  4  per  cent, 
of  ash. 
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Radix  Filima  mari^ ;  Male  Fe^m  Rhizovie,  Mnh  Fern  Root;  F.  Racine 
de  Faugire  mdle ;  G,  FamivurzeL 


Botanical  Origin — Aspidimn  Filix  ma4i  Swartz  {Pol}/}X)dium  L. 
li^ephrodium  Miehaux).  The  male  fern  is  one  of  the  most  widely  dis- 
tributed s) secies,  usually  growing  in  abundance  and,  in  temperate 
regions,  ascending  as  high  as  the  arborescent  vegetation.  It  occurs  all 
over  Europe  from  Sicily  to  Iceland,  in  Greenland,  throughout  Central 
and  Russian  Asia  to  the  Himalaya  and  Japan  ;  is  found  throughout 
China,  and  again  in  Java  and  the  Sandwich  Islands,  as  w^ell  as  in 
Africa  from  Algeria  to  the  Cape  ColoBy  and  Mauritius,  In  North 
America  it  is  wanting  in  the  Eastern  United  States,  being  principulJy 
replaced  by  the  nearly  allied  Aapidmni  maiyinale  Sw.  and  ^i,  Gol- 
diemnim^  Hook. ;  but  it  is  met  with  in  Canada,  California  and  Mexico, 
as  well  as  in  New  Granada,  Venezuela,  Brazil,  and  Peru, 

History — The  use  of  the  rhi^some  of  ferns  as  a  vermifuge  was  well 
known  to  the  ancients,'  as  Theophrastus,  Dioscorides  and  Pliny  all 
giving  curious  descriptions  of  the  plant.  The  remedy  would  appear  to 
nave  been  administered  also  during  the  middle  ages,  for  it  was  again 
noticed  by  Valerius  Cordus,^  and  had  a  place  in  German  pharmaceutical 
tariffs  of  the  sixteenth  century  as  well  as  in  Schroder's  Dispensatory.* 


_     ^  BspeeiiilW   L.  annotmum^  L,  compla- 
fmtitum  ODd  L.  inundatum, 

^  Murray,  Apparatun  medieumltmm^   v. 
(1790)  453-471* 


*  Lib,  4,  cap.  156  of  the  work  quotod  in 
the  Appendix. 

*  Mcdkin-t'hifmisehfi  Apoikfke^  Ntiroberg, 
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Yet  Tragus  *  remarks  that,  at  least  in  Germany,  the  root  was  littJe 
used-     It  was  in  fact  subsequently  nearly  forgotten  until  revived  by  the  ■ 
introduction    of    certain    secret    remedial    for    tapeworm,   of    whieb  ■ 
powdered  male  fern  rhizome,  combined  with  di^astic  purgatives,  was 
a  chief  constituent. 

A  medicine  of  this  kind  was  prepared  hy  Daniel  Mathiea,  a  iiati\^ 
of  Neuchatel,  born  in  1741,.  who  established  himself  as  an  apothecary 
in  BerUn.  His  treatment  for  the  parasite  was  so  successful  that  it 
attracted  the  notice  of  Frederick  the  Great,  who  purchased  his  nostrom 
for  an  annuity  of  200  fhaiers  (£30),  besides  conferring  upon  him  the 
dignity  of  AnUc  CouucillQr.^ 

Great  celebrity  was  also  gained  for  the  method  of  treating  tapevirorm 
practised  by  Mail^me  Numer  or  N offer,  the  widow  of  a  sni-geon  at 
Murten  (Morat),  likewise  in  Switzerland,  who  in  1775  obtained  for  tb« 
secret  from  Louis  XIV.,  after  an  inquiry  by  fnivans  of  the  period,  the 
sum  of  18,000  livrcs.  Her  method  of  treatment  consisted  in  the 
administration  of — 1.  Panada  made  of  brea<i  with  a  little  butter,  i 
A  clyster  of  salt  water  and  olive  oil.  3.  The  "  sjiecijifjue  " — simjily 
powdered  fern-roof.  4.  A  purgative  bolus  of  calomel,  gamb^, 
acammony,  and  €\mfectio  hyaelnfhidis, — given  in  the  foregoing  order,' 

J.  Peschier/  a  pharmacien  of  Geneva,  recommended  as  a  subetituUi 
for  the  bulky  powder  of  the  root,  an  ethereal  extmct,  an  eflScient 
preparation,  which  though  proposed  in  1825,  was  scarcely  used  ia 
England  until  about  1851  ;  at  present  it  is  the  only  form  in  which 
male  fern  is  employed.  Peschier  already  observed  a  crystallized  depostit 
in  his  extract 

Description — The  fresh  rhizome  or  caudex  is  short  and  massiTe^l 
2-3  inches  in  diameter,  decumbent,  or  rising  a  few  inches  above  the 
ground,  and  bearing  on  its  summit  a  circular  tuft  of  fronds,  which  m  I 
their  lower  part  are  thickly  beset  with  brown  chaffy  scales.      Below  I 
the  growing  fronds  are  the  remains  of  those  of  previous  seajsons,  which 
retain  in   their   firm,  fleshy  bases,  vitality  and  succulence  for  years  j 
after  their  upper  portion  has  perished.      From   among    these  deshy 
bases,  spring  the  black,  wiiy,  branching  roots.*     The  rhizome  is  rather! 
fleshy,  and  easily  cut  with  a  knife,  internally  of  a  bright  pale  yellowishf 
green  ;   it  has  verj''  little  odour  and  a  sweetish  astringent  taste.     For] 
pharmaceutical  use,  it  should  be  collected  in  the  late  autumn,  winter  or! 
early  spring,  divested  of  the  dea<l  portions,  split  open,  dridd  with  a  I 

fentie  heat,  reduced  to  coarse  powder,  and  at  once  exhausted  with  etbet 
Ixtract  obtained  in  this  way  is  more  efficient  than  that  which  has 
been  got  from  rhizome  that  has  been  kept  some  time. 

Microscopic  Structure— On  trans%^erse  section  of  the  it>otstoek,| 
the  tissue  shows  rounded,  somewhat  polyhedral  cells  with  porous  ( 
walls  ;  the  outer  cells  are  brown  and  rather  smaller,  but  do  not  exhito 


'  P.  547  of  the  work  qnoted  in  th*}  Ap- 
pendix* 

-Cornaz,  Les  familU^  nUdicaU*  de  la 
vilk  de  JSTeiickiUel,  1864,  20. 

■  Traittmeni  conire  h  T^nia  ou  vtr  sUi- 
iaire,  pratv/n^  A  Moral  en  SutiMe,  fJsamifU 
«/  ^pronvf  (>  Parh.  Public^  par  ordre  da 
Roi,  1775.  4°,  pp.  30,  3  plate»,  one  rcpre- 
Bentiug  the  plant,  ita  rhizome  and  leavea. — 


Alao  English  trauslatton  by  I>r.  jliafliT 
London,  1778.  8^, 

^  Eiblkiifitquf  Umvti^selt*^.  xjcx.  (iSSS^K 
XXX,  (1826)  326. 

^  For  a  full  account  of  the  growtk  i^ 
fltructure  of  that  rhiieome  a«e  Uwhi^ 
Mfdkiniiich'phfirmareHiiitr/tf  Jnftwtf.  ^ 
(1878)504.  561. 
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lax  flattened  shape,  usual  in  many  siiberous  coats.  Within 
this  cortical  layer,  there  is  a  circle  of  about  10  large  vascular  bundles, 
besides  a  large  nuraber  of  smaller  ones  scattered  beyond  the  circle. 
The  leaf-bases  exhibit  a  somewhat  diffei-ent  structure,  their  vascular 
bundles,  usually  8,  forming  but  one  difluse  circle. 

The  cells  of  the  pareochynie  contain  starch,  greenish  or  brownish 
granules  of  tannic  matter,  and  drops  of  oil.  In  the  green,  \ngorausly 
vegetating  parts  of  the  rootstock  there  are  numerous  smaller  and 
larger  intercellular  spaces,  into  which  a  few  stalked  glands  project,  as 
shown  by  Prof  Schaeht  of  Bonn  in  1863.  These  globular  glands 
originate  from  the  cells  bordering  the  intercelluliir  spaces.  After  their 
complete  development,  and  the  appearance  of  starch  in  the  adjacent 
parenchyme,  they  exude  a  greenish  fluid,  whieh  when  thin  slices  of  the 
rhizome  are  kept  some  time  in  glycerin,  solidifies  in  ncieular  crj'stals/ 
Such  glands  appear  to  be  wanting  in  most  of  the  allied  ferns,  such  as 
Aspidiuin  Oreopicris  Sw.  and  Asplenimti  Fllix  ftennna  Beruh.  They 
have  been  observed  by  one  of  us  (F.),  in  the  small  rhizome  of  A.  spinU' 

Idoii/ni  Sw.  Similar  glands,  but  not  exuding  a  green  licpiid,  occur 
"between  the  palejje  below  the  vegetating  cone  of  the  rootstock. 
[  Chemical  Composition — Of  the  numerous  examinations  which 
Iiave  been  made  of  this  drug,  those  of  Bock  (1852),  of  Luck  (1860),  and 
of  Kruse  (1S7(*),  may  be  especiall}^  mentioned.  Besides  the  universally 
distributed  constituents  of  plants,  there  have  been  found  in  the  rhizome 
5  to  G  per  cent,  of  a  green  fatty  oil,  traces  of  volatile  oil,  resin,  tannin 
(Luck's   Tannaspidiv  and  Ftcfitannic  Acids)  and  crystallizable  sugar, 

•  which  according  to  Bock  is  probably  cane  sugar. 
The  medicinal  ethereal  extract,  of  which  the  rhizome  yields  about 
8  per  cent.,  deposits  a  colourless,  gi*anular,  crystalline  substance,  noticed 
by  Peschier  as  early  as  1826,  and  subsequently  designated  by  Luck, 

Kllieic  Add.  Grabowski  (1807)  assigned  it  the  formula  C'*H'"0^. 
^e  learn  from  Prof  Buchheim  that  he  regards  filicic  acid  as  the  source 
of  the  medicinal  cflieacy  of  the  drug.  By  fusion  with  potash,  filicic  acid 
is  converted  into  phloroglucin  and  butyric  acid.  The  green  liquid  por- 
tion of  the  extract  consists  mainly  of  a  glyeeride  called  FUixolhn,  from 
which  Luck  obtained  by  saponiflcutiun  two  acids,  the  one  volatile,  FHoh- 
mylie  Ac  id,  the  other  non-volatile,  termed  Fllixolie  Acid. 

Malin  (1807)  showed  that  the  tannic  acid  of  male  fern  may  be 
decomposed  by  boiling  dilute  acids  into  sugar  and  a  red  substance, 
Filix-red,  CP'H'-O'',  analogous  to  Cinehona-red. 

Schoonbroodt*  performed  some  interesting  experiments  with  fresh 
fern  root,  showing  that  it  contains  ixtlatUe  acids  of  the  fatty  series, 
among  which  is  probably  formic ;  but  also  a  fixed  acid,  accompanied  by 
an  oil  of  disagreeable  odour.  The  liquid  distilled  from  the  dried  root 
did  not  evolve  a  similar  odour,  nor  did  it  contain  any  acid  body. 
A  small  quantity  of  essential  oil  w^as  obtained  by  means  of  ether 
from  the  alcoholic  extract  of  the  fresh  but  not  of  the  dried  root- 
stock.     The  rhizome  of  male  fern  yields  2  to  3  per  cent  of  ash,  con- 


'  The  chemical  n  At  are  of  thia  body  rc- 
nmitis  to  be  AacertAlned.  The  crystals  are 
probably  Filicic  Add^  accompanied  by 
chlorophyl  and  essential  oil. 


-  Journal  de  MSdecme  de  BntxtlU*,  1867 
and  1868 — also  in  the  Jahreshtricht  of 
Wiggemand  Hnsomanii,  1869.  21. 
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sisting  mainly  of  phoHphates,  carbonates,  and  sulphates  of  calcium  and 
potassium,  together  with  silica. 

Uses — The  ethereal  extract  has  been  prescribed  for  all  kinds  of 
intestinal  worms ;  but  recent  experience  goes  to  prove  that  its  effects 
are  chiefly  exhibited  in  cases  of- tapeworm.  It  is  equally  and  thoroughly 
efiicacious  in  the  three  kinds  respectively  termed  Tcenia  aolium,  T. 
medio -cannellata  and  Bothriocephalus  IcUus. 

Substitution — The  rhizomes  of  Aaplenium  Filix  fcemina  Bemh., 
Aspidium  viontanum  Vogl.  {A.  Oreopteris  Sw.)  and  A,  apinulomm 
Sw.  may  scarcely  be  mistaken  for  that  of  A,  Filix  mas.  The  best 
means  of  distinguishing  them  is  afforded  by  transverse  sections  of 
the  leaf-bases.  In  FUix  mas,  the  section  exhibits  8  vascular  bundles,— 
in  the  other  ferns  named,  only  2, — a  difference  easily  ascertained  by 
examination  under  a  lens.  Practically,  no  other  indigenous  fern  than 
A,  Filix  mxis  affords  a  rhizome  of  suflicient  bulk  so  as  to  be 
remunerative.  We  are  not  acquainted  with  that  of  the  American 
Aspidivmi  marginale  Swartz,  the  section  of  which  shows  6  vascular 
bundles ;  its  extract  is  stated  by  Cressler  (1878)  to  be  perfectly  active. 
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LICHENES. 

LICHEN    ISLANDICUS. 

Iceland  Moss;  F.  Lichen  ou  Mousse  cPIslande;  G.  Isldndisches  Moos, 

Botanical  Origin — Cetraria  islandica  Acharius.^ — It  is  abundant 
in  high  northern  latitudes,  as  Greenland,  Spitsbergen,  Siberia,  Scandi- 
navia and  Iceland,  where  it  grows  even  in  the  plains.  It  is  found  in 
the  mountainous  parts  of  Great  Britain,  France,  Italy,  and  Spain,  in 
Switzerland  (in  elevations  of  nearly  l0,000  feet),  and  in  the  Southern 
Danubian  countries.  It  also  occurs  in  North  America  and  in  the 
Antarctic  regions. 

History — In  the  North  of  Europe,  this  lichen  has  long  been  used 
under  the  general  name  of  Mosi,  Mossa  or  Mus,^  as  an  article  of  food. 
It  is  the  MusctLS  anspce  Ldctucce  similis  of  Valerius  Cordus,*  and  was 
also  mentioned  by  Ole  Borrich,  of  Copenhagen  (1671),  who  called  it 
MusGUS  cathxirticns,  under  the  notion  that  in  early  spring  it  possesses 
purgative  properties.*  The  pharmaceutical  tariff  of  the  same  city,  of 
the  year  1672,  likewise  quotes  Muscus  catharticus  islandicus^  Its 
medicinal  employment  in  pulmonary  disorders  was  favourably  spoken 
of  by  Hjame  in  1683,"  but  it  is  only  since  1757  that  it  has  come  into 
general  use  as  a  medicine,  chiefly  on  the  recommendation  of  Linnn^us 
and  Scopoli. 

Description^ — The  plant  consists  of  an  erect,  foliaceous,  branching 
thallus,  about  4  inches  high,  curled,  channelled  or  rolled  into  tubes, 
terminating  in  spreading  truncate,  flattened  lobes,  the  edges  of  which 
are  fringed  with  shoi-t  thick  prominences.  The  thallus  is  smooth,  grey, 
or  of  a  light  olive-brown ;  the  under  surface  is  paler  and  irregularly 
beset  with  depressed  white  spots.  The  apothecia  (fruits),  which  are  not 
very  common,  appear  at  the  apices  of  the  thallus,  as  rounded  boss-like 
bodies,  ^  to  ^^  of  an  inch  across,  of  a  dark,  rusty  colour.     The  colour 

^  Cetraria  from  cetra,  an  ancient  shield  of  *  BergiuB,  Mattria  Medica,  Stockholm, 

hide,  in  allusion  to  the  circular  apothecia.  ii.  OJTo)  856. 

*  These  names  are  generally  applied  in  *FlUckiger,  Documented  quoted  at  page 
Scandinavia  and  Icekind  to  the  smaller  404. 

cryptogams,    as     lichens,     true  mosses,  *  Murray,   Apparatus  Afedicamlnum,  v. 

lycopodium,  etc.  (1790)  610. 

*  Hist      stirpium,      quoted  in     the  '  For  an  exhaustive  account  and  figures 
Appendix.                                                           Me  Luerssen  (quoted  at  p.  794)  p.  176. 
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and  mode  of  division  of  the  thallus  vary  greatly,  so  that  many  varietiea 
of  the  plant  have  been  distinguished. 

In  the  dry  state,  Iceland  moss  is  light,  harsh  and  springy ;  it  absorbs 
water  in  which  it  is  placed  to  the  extent  of  a  third  of  its  weight,  be- 
coming soft  and  cartilaginous;  it  ordinarily  contains  about  10  per  cent 
of  hygroscopic  water.  It  in  inodorous,  hut  when  wetted  has  a  slight 
seaweed-like  smell ;  it**  taste  is  slightly  bitter. 

Microscopic  Structure — A  transverse  section  exhibits,  when 
strongly  magnified,  a  broad  loose  central  layer  of  long,  thick-wallej 
branching  walls  of  hypha3,  containing  air,  and  enclosing  wide  hollor 
spaces.  This  middle  layer  encloses  a  certain  number  of  larger  cells 
called  gcmidia,  cokmred  witli  chlorophylh  Tlie  gonidia  are  not  destroyed 
either  by  strong  svilphnric  acid,  or  by  boiling  them  with  potash.  They 
assume  how  ever  a  deep  violet  colour  when  treated  with  caustic  potash 
and  then  left  for  24-  hou!*3  in  a  solution  of  iodine  in  potassium  iodide. 

The  tissues  on  either  side  of  this  central  layer  connmis  of  very 
thickly  felted  hyphte,  without  iiriter\^ening  spacers,  and  does  not  appear 
to  contain  any  particular  substance.  This  compact  and  tenacious 
tissue  passes  into  a  tliin  cortical  layer  consisting  of  cells  very  closely 
bound  together.  Under  the  influence  of  reagents  this  layer  becomes 
very  evident:  thus  when  moistened  with  strong  sulphuric  or  hydrochloric 
acid,  it  separates  from  the  rest  of  the  tissue  as  a  coherent  membrane, 
and  rolls  itself  backward.  On  boiling  with  water  the  inner  tissue  swells 
up»  the  cclb walls  being  partly  dissolved.  Thin  slices  of  the  liclien  are 
coloured  reddish  or  pale  blue  by  iodine  water,— more  distinctly  blue»  if 
previously  treated  with  sulphuric  acid.  The  colour  spreads  uniformly 
over  the  inner  tissue,  but  no  starch  granules  can  be  detected  ;  the  cortical 
layer  is  merely  coloured  brown  by  iodine.  The  white  spots  on  the  outer 
surface  of  the  thallus  are  resolved  by  pressure  under  a  plate  of  glass 
into  minute  round  transjmrent  granules,  not  coloured  by  iodine,  and 
thick  branched  cells  like  those  of  the  central  layer. 

The  short  tluck  prominences  on  the  edge  of  the  thalltis,  frequently 
terminate  in  one  or  more  sac-like  cavities  {8}yerviofjovia)  containing  a 
large  number  of  siiuple  bar-shai>ed  cells  (8p€7*malki),  only  (i  mkm.  long; 
they  are  enveloped  in  transparent  mucus,  and  may  be  expelled  by 
pressure  under  glass.  It  has  been  shown  b}^  Stahl  (1874)  that  they  repre* 
sent  the  fertilizing  corpuscles  or  seaweeds  of  the  class  Floridem, 

The  observations  of  De  Bary  (1866)  and  Schwendener  (1867wO) 
confirmed  and  mucli  extended  by  the  researches  of  Bomet*  (1873-74), 
have  shftwn  that  the  gonidia  of  lichens  are  referable  to  some 
species  of  ^l/r/re,  and  are  capable  of  an  independent  existence ;  that  the 
relations  of  the  hyphue  to  the  gonidia  are  of  such  a  nature  as  to  exclude 
the  possibility  of  either  of  those  bodies  l>eing  produced  by  the  other;  ^ 
and  further  that  the  theory  of  parasitism  is  the  only  one  capable  wf 
explaining  these  relations  in  a  satisfactory  manner.  Under  this  singular 
theory,  lichens  are  compound  organisms,  formed  of  an  alga,  and  uf  ft 
fungus  living  upon  it  as  a  parasite. 

Chemical    Composition — BaOing   water   extracts    from    icekiJ 


Ann,  den   *Seirfn^rs    nat.  Bot,    xvii,   (1873) 
45-110;  11  pUtcB  ;  al&oxii,  (1874)  314-320. 


— For  a  complete  iihstr 
til©  more  recent  invest 
JQct|  Bee  LueuBsen  {Lc  ; 
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'  moss  as  much  as  70  per  cent,  of  the  so-called  Lichemm  or  Ltchen-starch, 
a  body  which  is  pm-fcctly  devoid  of  sti'ticture.  The  decoction  (I  :  20) 
gelatinizes  on  cooling,  and  a^simies  a  reddish  or  bluish  tint  by  solution 
of  iodine.  This  property  of  lichenin  is  plainly  seen,  when  the  drug  is 
first  exhausted  by  boiling  spirit  of  wine  containing  somo  carbonate  of 
potassium  ;  and  then  boiled  with  50  to  100  parts  of  water,  and  the  decoc- 
tion precipitated  by  means  of  alcohol.  The  lichenin  thus  obtained  in  a 
purer  state,  must  be  depri%'ed  of  alcohol  by  cautiously  washing  it  with 
water.  Powdered  iodine  will  now  immediately  impart  to  it  w^hile  still 
moist  an  intA'vm  blue.  Its  composition,  C^'H'"0'*,  agrees  with  that  of 
sttjrch  and  cellulose ;  and  it  must  he  regarded  as  a  modification  of  the 
latter,  being  likewise  soluble  in  water  and  in  ammoniacal  solution  of 
copper.  Lichenin  is  not  a  kind  of  mucilage,  because  it  yields  but 
insignificant  traces  of  mucic  acid,  if  treated  with  concentrated  nitric 
acid  ;  and  also  because  it  contains  no  inorganic  constituents/  The  very 
trifling  proportion  of  mucic  acid  it  furnishes   may  depend  upon  tho 

•  presence,  in  small  amount,  of  an  independent  mucilagijious  body. 
According  to  Th.  Berg  (1873),  lichenin  consists  of  what  he  continues 
to  call  so,  and  another  constituent,  the  latter  only  being  coloured  by 
iodine,  possessing  (dextrogyre)  rotatory  power,  and  also  being  insoluble 
in  ammoniacal  solution  of  copper  Berg's  lichenin  is  not  soluble  in  cold 
water,  but  readily  dissolves  in  hot  water,  and  again  separates  on  cooling. 
The  other  constituent  on  the  contrary  is  abundantly  soluble  in  cold, 
and  very  sparingly  in  hot  water.     The  drug  yielded  to  Berg  20  per  cent. 

•  of  "  true ''  lichenin  and  10  per  cent  of  the  other  substance. 
The  chlorophyll  of  the  gonidia  is  not  soluble  in  hydrochloric  acid, 
and  hence  is  distinguished  by  Knop  and  Schnedermann  as  Thallochlvr ; 
its  quantity  is  extremely  small 

•  The  bitter  principle  of  Cetraria,  called  Cetraric  Acid  or  Cetrarnn, 
C?*H*'*0*,  crystallizes  in  microscopic  needles,  is  nearly  insoluble  in  cold 
water,  and  furnis  with  alkalis,  yellow,  easily  soluble,  bitter  salts.  The 
lichen  also  contains  a  little  sugar,  and  about  1  per  cent  of  a  peculiar 
body,  Licheno'Stearic  Acid^  C'*H**0^  the  crystals  of  which  melt  at 
ISO''  C  The  Livkemic  Acid  found  by  Pfaft*  in  1826  in  Iceland  moss,  and 
formerly  regarded  as  a  peculiar  compoond,  has  been  proved  identical 
with  fu marie  acid. 

In  common  with  many  lichens,  cetraria  contains  Oxalic  Acid  and  ia 
said  to  yield  also  some  tartaric  acid.  The  ash,  which  amounts  to  1-2 
per  cent,  consists  to  the  extent  of  two-fifths  of  silicic  acid  combined 
chiefly  with  potash  and  lime. 

Collection  and  Commerce— Iceland  moss  is  collected  in  many 
districts  where  the  plant  abounds  at  least  for  local  use,  as  in  Sweden, 
w^hence  some  is  shipped  to  other  countries.     It   is  also  gathered   in 

^.Switzerland,  especially  on  the  mountains  of  the  Canton  of  Lucerne,  and 

^Kin  Spain,^     None  is  exported  from  Iceland. 

Uses — It  is  given  in  decoction  as  a  mild  tonic,  combined  with  more 
active  medicines.  It  is  very  little  employed  in  Iceland,  and  only  in 
seasons  of  scarcity,  when  it  is  Bometimes  ground  and  mixed  with  the 


I  The  Vftrioti*  mucilivgea  nud  gunm  yi«?lJ 
from  4  to  20  per  cent,  of  ash,  but  lichenin 
yields  ncme. 


Exhibitiot],  1851. 
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flour  used  in  making  the  grout  or  gi*ain  soup.  Occasionally  it  is  taken 
boiled  in  milk.  It  is  not  given,  as  has  been  asserted,  to  domestic 
animals. 

All  interesting  application  of  Iceland  moss  has  recently  been  tried 
in  Sweden.  Sten-Stenberg  treats  it  with  sulphuric  or  hydrochloric  add, 
when  72  fier  cent,  of  grape  sugar  are  formed^  which  may  be  converted 
into  alcohol.^ 


FUNGL 
SECALE  CORNUTUM. 
Ergota;  Ergot  of  Rye^  Spurred  Rye;  F.  Seigle  ergoti;  Q,  Mutierk 

Botanical  Origin — Clamceps  piirpit7*ea  Tulasne,  a  fungus  of  the 
order  Fyreaomijvetes,  of  which  ergot  is  an  immature  form,  it  being  the 
sderottiDft  (termed  in  the  British  Pharmacopfi^ia  covijmd  Tiiycelium 
or  iijxium)  develoi>ed  within  the  paleae  of  numerous  plants  of  the  order 
Gramhieai. 

Ergot  is  obtained  almost  exclusively  from  rje,  Secale  vereale  L; 
but  the  same  fungus  is  produced  on  grasses  belonging  to  many  other 
genera^  as  Agropyruni,  Alopecums,  Am/rnophila,  Anfhoitanthu'mt 
A rrkeiiatkeruTti,  A venu,  Bracky2X>diu7n,  Calamaf^rostis,  DaciyU4, 
Glyceria,  Hordeuvi,  Lolium,  Pcki^  and  Triticwni,  Other  organisms  of 
diverse  form,  but  of  doubtful  specific  distinctness,  are  develojved  in 
Molmhi,  Oryza,  Pknigmites,  and  other  grasses.  In  the  order  CyperacefB 
(e.g.,  Scrirpus),  peculiar  ergots  are  known. 

History^Although  it  is  hardly  possible  that  so  singular  a  pr 
tion  as  ergot  should  be  unnoticed  in  the  writings  of  the  classical  authofll^ 
we  believe  no  undoubted  reference  to  it  has  been  discovered,*  The 
earliest  date  under  which  we  find  ergot  mentioned  on  account  of  its 
obstetric  virtues  is  towards  the  middle  of  the  16th  centur^%  by  Adam 
Lonicer  of  Frankfort,  who  describes  its  appearance  in  the  ears  of  iye» 
and  adds  that  it  is  regarded  by  women  to  be  of  remarkable  and  certain 
efficacy.*  It  is  also  very  clearly  described  in  the  writings  of  Johannes 
Thalius,  who  speaks  of  it  as  used  ''  ad'sisteiulum  sangtimeni"  *  In 
the  next  century  it  w^as  noticed  by  Caspar  Bauhin,  wdio  termcni  it 
Sectde  luxurianSf^  and  by  the  English  botanist  Ray/  with  allusion  U> 
its  medicinal  projierties. 

Rathlaw,  a  Dutch  accoucheur,  employed  ergot  in  1747.  Thirty 
yeai^  later  Desgmnges  of  Lyons  prescribed  it  with  success ;  but  its 
peculiar  and  important  properties  were  hardly  allowed  until  the  com- 
mencement  of  the  present  centuiy,  when  Dr.  Stearns  of  New  York 
succeeded  in  gaining  for  them  fuller  recognition.'  Ergot  of  rye  wiis 
not,  however,  admitted  into  the  London  Pharmacopoeia  until  l{i3<i/ 


*  Dingler'8  Polyt^chnlHches  Journal,  197 
(1870)  177;  also  Che}fiMtf4  CmtralblaU, 
1870.  607. 

^  From  tlio  French  ^rgotf  joidently  argot, 
a  cock's  spun 

=•  Consult  Pliny '» NiU.  HUt.  book  IS. ch. 44. 

*  Kreuterhuch,  ed.  1582.  285  (not  in  tli« 
teditiou  of  15*50). 

'  S^va  Mercjfnia,  Fmncoi  1688.  47. 


^  Plnax  Theatri  Botanid,  BajuL  1623.  i& 

'  fli^t.  Ptaut.  Li.  (1693)  124  K 

8  StiUd.  Tlwraptulk4  and  Mak  Mid.  tk 
(1868)  609, 

>  From  1825  to  1828  the  wholettlatirioe 
of  ergot  of  rye  in  Londoti  was  from  3wl  to 
5fk.  per  lb.,  thftt  ib  to  »ay,  froia  tmttfn  to 
fifteen  times  its  present  taIuo, 
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The  use  of  flour  containing  a  considerable  proportion  of  ergot,  gives 
rise  to  a  very  formidable  disease,  distinguished  in  modern  medicioe  as 
Ergotiwi^  but  known  in  early  times  by  a  variety  of  names,  as  Morhits 

■  8/xi8modieiifi,  couimlmt^m,  malignits,  epidemtciis  vel  cercalis,  Rapkaiiia, 
Coiitriilsio  raphunia^  or  Ignis  saiicti  AnionlL 

Some  of  the  malignant  epidemics  which  visited  Europe  after  seasons 
of  rain  and  scarcity  during  the  middle  ages  have  lieen  referred  with 
more  or  less  of  probability  to  ergot-disease.^  The  chronicles  of  the 
0th  and  8th  centuries  note  the  occuiTence  of  maladies  wliich  may  be 
suspected  as  due  to  ergotized  grain.  There  is  less  of  doubt  regarding 
the  epidemics  that  prevailed  from  the  10th  century  and  were  frequent 
in  France,  and  in  the  12th  in  Spsiin.  In  the  year  Li9G  Hessen  (Hessia) 
and  the  adjoining  regions  were  ravaged  by  a  frightful  pestilence,  which 
the  Medical  Faculty  of  Marburg  attributed  to  the  presence  of  ergot  in 
the  cereals  consumed  by  the  popidation.  The  same  disease  ajipeared  in 
France  in  1630,  in  Voigtland  (Saxony)  in  the  years  1048,  1049»  and 
1675;  again  in  various  parts  of  France,  as  Aquitaiiie  and  Sologne,  in 

■  1650,  1670,  and  1674.  Freiburg  and  tlie  neighbouring  region  were 
visited  by  the  same  malady  in  1702;  other  parts  of  Switzerland  in 
1715-10 ;  Saxony  and  Lusatia  in  1716  ;  many  other  districts  of  German}^ 
in  1717,  1722,  1736,  and  1741-2.*  The  last  epidemic  in  Europe  occa* 
sioned  by  ergot  appears  to  be  that  which,  after  the  rainy  season  of 
1810,  visited  Lorraine  and  Burgundy,  and  proved  fatal  to  many  people 
of  the  poorer  ela^ss.  Ergot  disease  is  sometimes  observed  in  Abys&inia 
at  the  present  day/  and  a  few  cases  of  it  have  even  been  lately  recorded 
in  Bavaria.^ 

H        Formation^ — The  true  nature  of  ergot  has  long  been  the  source  of 
*  a  great  diversity  of  opinion,  not  set  at  rest  by  the  admirable  researches 
of  L.  K  Tulasne,  from  whose  Memoire  sur  V Ergot  des  Glumac^es,^  the 
following  account  is  for  the  most  part  extracted. 

The  formation  of  ergot  «jften  atfects  only  a  few  caryopsides  in  a 
single  ear;  sometimes,  however,  more  than  twenty.  In  the  former 
ease,  the  healthy  development  of  the  other  caryopsidei*  is  not  prevented, 
but  if  too  many  are  attacked,  the  entire  ear  decays.     The  more  isolated 

(ergots  generally  grow  larger,  and  attain  their  greatest  size  on  rye  which 
Bprings  up  here  and  there  among  other  cereals, 
[  The  first  symptoms  of  ergot-formation  is  the  so-called  honry-dew  of 
wye,  a  yellowish  mucusjxavingan  intensely  sweet  taste,  and  the  peculiar 
disagreeable  odour  frequently  belonging  to  fungi.  Drops  of  this  mucus 
show  themselves  here  and  tliere  on  the  ears  in  the  neigh bourhootl  of 
diseased  grains,  and  attract  ants  and  beetles  of  various  kinds,  especially 


»  Pereirft,  Elem.  qf  Mat..  Med.  ii.  (ISoO) 
1007. 

-  Consult  Hiiser,  Mirfmth  drr  Ofjfchiefil^ 
der  Mtdicin  undder  [^othkrankheiUn^  J 845. 
i.  256.  830,  ii.  94  ;  C.  F.  Heimmger,  i?r- 
fhfrehr^  iU  PtUliolotfte  compar^e,  Cks8«l,  i, 
U853)  54^-554;  M't^rat  et  Dc  Lena,  Diet. 
Mai,  Mrd.  iii.  131,  vii.  2G8, 

*  TisBot  of  LEiuwinnts  Phil,  Tram.  Iv, 
(1766)  100.— See  also  Dodwt,  Jf<Jm.  dr 
CActA*L  Ii.  r/r^^VciV/P '-5,  X.,  ami6e«  1660-1699 
(Pari»,  1730)  561  ;  HUt  dt  la  Soc,  Hov,  tk 
M^t  auii^e  1776.  M5;  and  M4m,  dt  Mid. 


H  de  Phjs,  mid,  ann^e  1776.  260-311* 
417. 

*  Th.  Ton  Heaglin,  Reiu  nach  Ahtuinitn 
etc.  Jena,  1868.  180. 

A  WiggerB  And  Husenuuxo,  Jahre^ferkKt 
for  1870,  582. 

^  Ann.  d^nt  Sciences  fia/>,  Bot.,  xx.  (1853) 
1-56  and  4  platea.— More  recent  observa- 
tions  will  l>e  found  in  St.  Wilson's  paper, 
Trans,  of  the  BoL  Socirif/  of  Edinburgh^ 
xii.  (1876)  41S-434  with  tignres  ;  and  espe- 
cially in  Lnemsen  (quoted  at  p.  7«^)  130, 
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the  yellowish-red  Khagonycha  melamtra  Fabr,,  but  not  bees.  On  this 
account  the  beetle  in  question  has  b^en  supposed  to  be  instrumental 
in  the  development  of  ergot,  and  it  may  possibly  be  so,  but  onl^^  by 
transporting  the  saccharine  mucus  from  one  plant  to  another. 

The  honey-dew  of  lye  contains  neither  oil-drops  nor  starch.  After 
dilution  with  water,  it  produces  a  rapid  and  abundant  separation  of 
cuprous  oxide  from  an  alkaline  solution  of  cupric  tartrate.  Dried  over 
sulphuric  acid,  it  solidifies  into  a  crystalline  mass.  After  a  few  days 
the  drops  of  honey-dew  dry  up  and  dis^tppear  from  the  ear.  The  graic 
at  this  period  becomes  completely  disintegrated,  and  devoid  of  starch. 

The  ergotized  soft  ovaries  are  covered  with,  and  penetrated  by  a 
white,  spongy,  felted  tissue,  the  mycelmrn  of  the  young  fungus.  It  is 
made  up  of  slender,  threadlike  cells,  the  hypfiw,  the  outer  layer  of  which 
consists  of  radially-divergiog  cells,  the  basidia.  The  whole  mycelium 
forms  by  its  crevices  and  folds  a  number  of  cavities  opening  externally; 
from  its  outer  layer,  which  is  also  called  the  hyr/iernum  or  e^peniMiJUh 
2^korum,  an  immense  number  of  agglutinated,  elongated  gi*anules,  the 
conidia,  are  separated.  These  cells,  the  products  of  the  basidia,  are  not 
more  than  four  mkni,  in  length,  and  give  the  floral  organs  the  appear* 
ance  of  being  covered  with  a  whitish  dust  The  honey-dew  likewise 
contains  an  abundance  of  conidia,  but  it  is  only  on  dilution  that  they 
are  precipitated  and  become  easily  perceptible ;  the  formation  of  tht^ 
honey -dew  is  intimately  connected  with  that  of  the  conidia  themselves 
Ergot  in  this  primary  or  mycelium  stage  was  regarded  as  an  independent 
fungus  by  L^veille  (1827),  who  named  it  Spkavelm  segetuin.  According 
to  Kiihn  (1863),  it  may  even  be  directly  reproducd  by  germination  of 
the  conidia  within  the  ears  of  rye. 

The  mycelium  penetrates  and  envelops  the  caryopsis,  with  the  ex- 
ception of  the  apex,  and  thereby  prevents  its  further  growth,  destroying 
especially  the  epicarp  and  the  embryo.  At  the  base  of  the  caryopsi<» 
there  is  formed  by  tumefaction  and  gradual  transverse  separation  ot  the 
thread-cells  of  the  mycelium,  a  more  compact  kernel-like  bodv  (the 
future  ergot)  violet- black  without,  whit«  within,  which  gradually  but 
largely  inci'easea  in  size,  and  ultimately  separates  from  the  mycelium  as 
the  loose  tissue  of  the  latter  di'ics  and  shrinks  up  after  the  completion 
of  its  functions.  By  this  growth,  the  remains  of  the  caryopsis,  sUll 
recognizable  by  their  hairs  and  by  the  rudiments  of  the  style,  as  well  *x^ 
by  the  surviving  portions  of  the  mycelium-tissue,  become  visible  above 
the  palea3  on  the  apex  of  the  mature  ergot,  now  projecting  prominently 
from  the  ear.  Very  rarely  the  ergot  is  crowned  l>y  a  fully  developed 
seed;  in  the  commercial  drug,  tlie  apex  is  usually  broken  off. 

It  is  evident  that  in  the  process  of  development  just  described,  the 
very  tissue  of  the  caryopsis  of  the  rye  does  not  undergo  a  trtmj^/hnmiih^ 
but  that  it  is  smtply  ikstroyecl.  Neither  in  external  form,  nor  in  anatomi* 
cal  structure  does  ergot  exLibit  any  resemblance  t<:)  a  caryopsis  or  a^ieed, 
although  its  development  takes  place  between  the  flowering  tinje  and 
that  at  which  the  rye  begins  to  ripen.  It  has  l:)een  regaixied  aa  a  cobh 
plete  fungus,  and  as  such  was  named  by  De  CandoUe  (1810)  Sclerviium 
Clavits  and  by  Fries  Spenittedia  Clavus. 

No  further  elmnge  in  the  ergot  occui-s  while  it  remains  lu  thi^  e»r; 
but  laid  on  dam}>  earth,  interesting  phenomena  take  place.  Ai  eeitw* 
points,  small  orbicular  patches  of  the  rind  fold  themselves  hack*  t^ 
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gradually  throw  out  little  whito  heatis.  These  intTease  in  .size,  whilst 
the  outer  layers  of  the  neighbouring  tissue  gi-adually  lose  their  tirmuesa 
and  become  sol't  and  rather  granular,  at  tht^  same  time  that  the  cells,  of 
which  they  are  made  up,  become  empty  and  extended.  In  the  interior 
of  the  ergot,  the  cells  retain  their  oil  drops  unaltered.  The  heads 
assume  a  gi'eyish -yellow  colour,  changing  to  i)urple,  and  finally  after 
some  weeks  stretch  themselves  towards  the  light  on  slender  shining 
stalks  of  a  pale  violet  colour.  The  stalks  often  attain  an  inch  in  length, 
with  a  thickness  of  about  A  a  line.  They  consist  of  thin,  parallel, 
closely  fudted  cell-threads,  devoid  of  fat  oil  Ergot  is  susceptible  of  this 
further  development  only  so  long  as  it  is  fi*esh,  that  is  to  say,  at  most 
until  the  next  flowering  time  of  rye.  Within  this  period  however,  even 
fragments  are  capable  of  development.  Tliere  are  sometimes  also  pro- 
duced colourless  threads  of  mould  %vhich  belong  to  other  fungi,  as 
VerticUliu'm  cylindroHporuni  Corda,  and  which  frequently  overgrow 
the  CUivlcei^} 

At  the  point  where  the  stalk  joins  the  spherical  or  somewhat  flattened 
head,  the  latter  is  depressed  and  surrounds  the  stalk  with  an  annular 
Iwjrder.  After  a  short  time  them  appear  on  the  surface  of  the  head, 
which  is  ^0^  of  an  inch  in  diameter,  a  number  of  brownish  warts,  in 
whicli  are  the  openings  of  minute  cavities,  the  eonceptacula  or 
'/>eritheeui.  On  transverse  section,  they  appear  arranged  radially  round 
the  circumference  of  the  head.  In  each  cavity  are  a  large  number  of 
delicate  sacs,  only  ?i-5  mkm.  thick,  and  about  100  mkm.  long,  the  thecm 
or  UJ^ci^  each  containing,  as  is  usual  in  fungi,  8  spores.  These  are  simple 
thread-shaped  cells^  filled  with  a  homogeneous  solid  miiss. 

The  thicker  ends  of  the  spore-Siics  (aficl)  open  while  still  within  the 
perithecium;  the  spores  issue  united  in  a  bundle,  and  are  emitted  from 
the  ajjerture  of  the  perithecium.  In  consequence  of  their  somewhat 
glutinous  consistence,  they  remain  united  even  after  their  extrusion,  and 
form  white  silky  flocks;  their  number  in  the  2U  or  oi)  heads  sometimes 
produced  from  a  single  ergot,  often  exceeds  a  million.  The  heads  them- 
selves die  in  two  or  three  weeks  after  they  have  begun  to  make  their 
appearance.  They  represent  the  true  fructification  of  the  fungus.  This 
state  of  the  plant  appears  to  have  been  first  noticed  in  1801  by 
Schumacher,  who  adled  it  Sph^rm;  it  was  subsequently  known  as 
CoirficepH,  Cordyliceps,  Kentroi*porium,  etc.,  until  Tulasne  proved  it  to 
be  the  final  stage  of  development  of  ergot. 

The  tliree  different  forms  of  this  structure,  namely,  the  mycelium, 
the  ergot,  and  the  fruit-bearing  heads,  are  therefore  nierely  successiTe 
states  of  one  and  the  same  biennial  fungus,  which  have  been  appropri- 
ately united  by  Tulasne  under  the  name  of  Clamceps  purjmreiu  The 
middle  stage  forms  the  sclerotiumt  which  occurs  in  a  hirge  number  of 
the  most  various  fungi,  and  is  a  special  state  of  rest  of  these  plants. 
The  direct  proof  that  the  mycelium  is  produced  from  spores  of  the  fruit- 


'  Ergot  of  rye  collected  by  mynoU  in 
August,  pliicetl  upoD  eartli  in  a  garden -pot 
andleft  in  the  open  air  improtectfil  thi*ough 
the  winter,  began  to  develop  the  fJtavk*:p9 
on  the  20th  March »  and  on  another  occasion 
on  the  2(>th  April,  at  which  date  somesowcsd 
iu  February'  also  began  to  start.  Sharp 
frost  apf  jears  to  retard  the  vegetation  %  thuB^ 


after  the  cold  winter  of  1869-70,  CUiv^cefm^ 
even  in  the  greenhouse,  did  not  make  its 
appearance  before  the  11th  May.  The 
«^nie«t  instance  of  fully  developed!  wyo/j* 
which  I  ever  obsorvetl,  occurred  on  the  1  Ith 
of  June;  more  frequently  they  are  bccu  oidy 
in  the  beginning  of  July. — F.  A.  W 
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head  sown  on  eara  of  rye,  was  supplied  by  Kiihn  in  1863,  It  has 
already  been  mentioned  that  the  same  organism  is  produced  from 
conidia;  whence  it  appears  that  a  twofold  formation  of  ergot  is  poeeible, 
as  is  frequently  the  aise  in  other  fungL 

Description — Spurred  rye,  as  found  in  commerce,  consists  of  fu»i- 
form  giuins,  which  it  is  convenient  to  term  eiyots.  They  ai'e  from  J  to 
I^  inch  in  length,  and  J  to  4  lines  in  diameter;  their  form  is  subcylin- 
drical  or  obtusely  prismatic,  tapcriug  towards  the  ends,  generally  arcljed, 
with  a  lougitudiDal  furrow  on  each  side.  At  the  apex  of  each  ergot, 
there  is  often  a  small  whitish  easily  detached  appenrlage,  while  the 
opposite  extremity  is  somewhat  rounded.  The  ergots  are  firm,  homy, 
somewhat  elastic,  have  a  close  fracture,  are  brittle  when  dry,  yet  difficult 
to  pulverize.  The  whitish  interior  is  frequently  laid  bare  by  deep 
transverse  cracks.  The  tissue  is  but  imperfectly  penetrated  by  water, 
even  the  thinnest  sections  swelling  hut  slightly  in  that  fluid. 

Ergot  of  ryo  has  a  peculiar  offensive  odour,  and  a  mawkish,  rancid 
taste.  It  is  apt  to  become  deteriorated  by  keeping,  especially  when 
pulverized,  partly  from  oxidation  of  the  oil,  and  partly  from  the  attacks 
of  a  mite  of  the  genus  Tnmibidiurfi,  To  assist  its  preservation,  it  should 
be  thoroughly  dried,  and  kept  in  closed  bottles. 

Microscopic  Structure — In  fully  developed  ergot,  no  organs  caa 
be  di.stiuguisheA  It  consists  of  uniform,  densely  felted  tissue  of  short, 
thread-like,  somewhat  thick- walled  cells,  which  are  irregularly  packed, 
and  so  inthnately  matted  together  that  it  is  only  by  prolonged  uoi ling 
of  thin  slices  with  putiish,  and  alternate  treatment  with  acids  nm 
ether,  that  the  individual  cells  can  be  made  evident.  Without  such 
treatment,  the  cells  even  in  the  thinnest  sections,  show  a  somewhat 
rounded,  nearly  isodiametric  outline.  This  pseudo-parenchyme  of  ergot 
exhibits  therefore  an  aspect  somewhat  different  from  that  of  the  loosely 
felted  cells  (hyphfv}  of  other  fungi.  Ergot  nevertheless  is  not  made  up 
of  cells  differing  from  those  of  fungi  generally.  If  thin  longitudinal 
slices  of  the  innermost  tissue  are  allowed  to  remain  in  a  solution  of 
chromic  acid  containing  alwut  1  per  cent.,  they  will  distinctly  show  the 
hyphaj,  which  are  however  considerably  shorter  than  those  of  other 
fungi.  They  contain  numerous  drops  of  fat  oil,  but  neither  starch  nor 
crystals.  It  is  remarkable  that  this  nearly  empty  and  not  mudi 
thickened  parenchyme  should  form  so  compact  and  solid  a  tissue. 

The  cell-walls  of  the  tissue  of  ergot  are  not  coloured  blue,  even 
after  prolonged  treatment  ivith  iodine  in  solution  of  potassium  iodide; 
or  when  the  tissue  has  been  previously  treated  with  sulphuric  acid,  or 
kept  for  days  in  contact  with  potash  and  absolute  alcohol  at  lOi)"  C. 
In  this  respect  the  cellulose  of  fungi  diJiers  from  that  of  phanerogamic 
plants. 

Of  the  outeiTBOst  rows  of  cells  in  ergot,  a  few  only  are  of  a  viol^st 
colour,  but  they  are  not  otherwise  distinguishable  from  the  colourless 
tissue, — or  at  most  by  the  somewhat  greater  thickness  of  their  walls. 

Chemical  Composition — The  composition  of  ergot  has  been 
elaborately  investigated  by  Wiggers  as  early  as  1830.  The  dnj£ 
contains  about  80  per  cent,  of  a  non-drying,  yellowish  oil 
chiefly  consisting  of  olein,  palmitin,  and  small  proportions  of 
volatile   fatty   acids,   especially   acetic    and   butyric,   combined   witi 
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ycerin.  The  large  araouet  of  oil  is  remarkable ;  the  fiiogi,  dried 
at  100",  usually  contain  not  more  than  5  per  cent,  of  fat,  mostly 
much  less ;  they  are  on  the  other  hand  much  richer  in  albumin  than 
ergot  of  rye.  The  oil  of  the  latter,  as  extracted  by  bisulphide  of  carbon, 
is  accompanied  by  small  quantities  of  res^hi  and  effolesterin  (see  p.  420). 
It  is  erroneous  to  attribute  to  this  oil  the  poisonous  properties  of  ergot, 
although  it  has  been  shown  by  Ganser^  to  display  irritating  properties 
when  taken  in  doses  of  about  fi  grammes.  But  the  effects  observed 
appear  dependent  on  the  presence  in  it  of  resin. 

I  According  to  Wenzell  (18G4),  ergot  of  rye  contains  two  peculiar 
alkaloids,  which  he  designated  J^cboliJie  and  Ergotine,'^  and  clamied  to 
be  the  activ'e  principles  of  the  dnig.  They  were,  however,  got  merely 
as  brownish  amorphous  sn Instances. 

The  two  bases  of  ergot  are,  according  to  Wenzell,  combined  with 
Ergotic  Acid,  the  existence  of  w^hich  has  been  further  admitt^^d  by 
Ganser.     It  is  said  to  be  a  volatile  body  yielding  cryatidlizable  salts. 

A  crystallized  colourless  alkaloid,  Ergothmie,  C^H*^N*0^,  has  been 
isolated  (1877-1878)  by  Tanret,  a  pharmacien  of  Troyes,  He  obtained 
it  to  the  amount  of  about  004  per  cent.,  some  amorphous  ergotiuine 
moreover  being  ()resent  Tan  ret  exhausts  the  powdered  drug  with 
boiling  alcohol,  which  by  evaporation  affords  a  fluid  resin  and  an 
aqueous  solution,  besides  a  fatty  layer.  Some  ergotinine  is  removed 
from  the  resin  by  shaking  it  with  ether,  and  mixed  with  the  main 
liquid.  This  is  acidulated  and  purified  by  means  of  ether.  Lastly,  the 
ergotinine  is  extracted  by  adding  a  slight  excess  of  carbonate  of  potas- 
Bium  and  shaking  with  ether,  and  recrystallizing  from  alcohol.  The 
solutions  of  ergotinine  turn  very  soon  greenish  and  red ;  they  are 
fluorescent.  Sniphuric  acid  imparts  to  it  a  red,  violet,  and  finally 
blue  hue 

Di^endlorff  and  several  of  his  pupils,  since  1875,  have  isolated  the 
following  amorphoiui  principles  of  the  drug  under  notice  : — (IJ  Sclerotic 
ticid  (doubtful  formula  C*^H"*NO*),  said  to  be  a  very  active  sul^stance, 
chiefly  in  subcutaneous  injections.  About  4  per  cent  of  colourless  acid 
may  be  obtained  from  good  ergot  of  rye.  (2)  Sderomucln,  a  mucila- 
ginous matter,  which  may  be  precipitated  by  alcohol  from  aqueous 
extracts  of  the  drug.  Scleromucin  when  dried  is  no  longer  soluble  in 
water.  (3)  SclemrythrhK  the  red  coloyring  nmtter,  probably  allied  to 
anthrachinon  and  the  colouring  substances  of  madder,  chietly  to  pur- 

Jurln.  (4)  SderojcKUnt  a  bluish  black  powder,  soluble  in  alkalis.  (5) 
'"uBGosderotinic  acid,  (6)  Picrosderotine,  apparently  a  highly  poison- 
ous alkaloid.  Lastly  (7)  Sderoxmitkm,  Cf H'C  +  OW ;  and  (H)  Sdero- 
cry  stall  in,  C^H'0\  have  been  obtained  in  crysttvls;  their  alcoholic 
solution  is  but  little  coloured,  yet  assumes  a  violet  hue  on  addition  of 
ferric  chloride. 

Tanret  also  observed  in  ergot  of  rye  a  volatile  camphorwceoua 
mibsffince. 

Ergot,  in  common  jwith  other  fungi^*  contains  a  sugar  termed  Mycme^ 


^Arrhivff^  Pharm.  cxUv.  (1870)  200. 

'The  name  Enjotine  haa  also  been  given 
to  a  medicinal  extract  of  ergot,  prepared 
after  a  iut>tliod  deviaeil  by  BonjcAn,  a  pliar- 
jnacieaofCliamb^ry,  vide i/our/i.  de^harm. 


iv.  ( 18-43)  107;  Pereira,  Elem.  of  Hat.  Med. 
ii.  (1850)  1012. 

■See  MuntK  io  Compie$  Bendut^  Ixxvi. 
(1873)  64a 
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closely  alliod  to  can©  sugar,  and  probably  identical  with  Trehalose  (^w 
p.  417).  Mycose  crystallizes  in  rhombic  oetohedra,  having  the  com- 
position  CH^'U"  +  2B.HX  Mitscherlich  obtained  of  it  about  one-t**nth 
per  cent.  It  ajipears  that  the  sugar  exuded  in  the  first  stage  of  growth 
of  the  fungus, — the  so-called  rye  honetf-dew, — ia  in  it^  principal  charac- 
ters different  from  mycose.  Instead  of  the  latter,  Mitscherlich,  as  well 
as  Fiedler  and  Ludwig,  sometimes  obtained  from  ergot  Mannite. 

Schoonbroodt  also  found  in  ergot  Luetio  Acid.  Several  other 
chemists  have  further  proved  the  presence  of  acetic  and  formic  acids. 

Starch  is  entirely  wanting  in  ergot  at  all  times.  The  drug  yields 
about  3  per  cent  of  nitrogen,  coiTeeponding  probiibly  to  a  largtj  amouBt 
of  albuminoid  matter.  Ganser,  however,  obtained  only  3*2  per  cent  of 
albumin  soluble  in  ivater. 

When  ergot  or  its  alcoholic  extract  is  treated  with  an  alkali  it 
yields,  as  products  of  the  decomposition  of  the  albuminoid  matters, 
ammonia  or  ammonia-basevS, — according  to  Ludwig  and  Stahl,  Mtthj- 
laviine, — according  to  others,  Trimethylamme.  ManasBewitz^  as  well 
ixs  WenzeU,  state  that  phosphate  of  trimethylamine  is  present  in  an 
aqneous  extract  of  ergot,  but  Ganaer  ascertained  that  no  such  baa* 
pre-exids  in  ergot.  We  have  found  that  the  crystals  which  abound  in 
the  extract,  after  it  has  Ijoen  kept  for  some  time,  are  an  acid  phosphate 
of  sodium  and  ammonium  with  a  small  proportion  of  sulphate/ 

Production  and  Commerce — Ergot  of  rj'^e  is  to  be  met  with  in 
all  the  countries  producing  cereals ;  we  have  seen  it  in  the  high  valleys 
of  the  Alps,  and  Schiibeler  states  that  it  grows  in  Norway,  as  far  norih 
as  &r  N.  lat. 

The  drug  is  chiefly  imported  into  London  fmra  Vigo  in  S[)ain  and 
from  Teneride  ;  it  is  also  shipped  from  Hamburg  and  France.  Dr  cla 
Lanessan,  writing  to  one  of  us  from  Vigo  in  187-,  remarks  that  vast 
quantities  of  rye  are  grown  in  Galicia,  and  that  owing  to  the  humidity 
of  the  climate  the  grain  is  extensively  ergotized, — in  fact  the  parasito 
is  present  in  one  ear  out  of  every  three.  At  the  time  of  harvest  tli« 
ergots  are  picked  Dut»  and  the  rye  is  thus  rendered  tit  for  frxxl. 

Soutliem  and  Centnil  Russia  furnish  considerable  supplies  of  tha 
drug.  In  the  central  parts  of  Europe,  ergot  does  not  everj^where  occur 
in  sufficient  abundance  to  be  collected,  and  it  greatly  diminishes  as  tho 
state  of  agriculture  improves.  We  have  noticed  that  ergot  from 
Odessa  was  of  a  slaty  hue  and  in  much  smaller  grains  than  that  frora 
Spain. 

Uses — Ergot  is  principally  used  on  account  of  its  specific  action  on 
the  uterus  in  parturition. 

Other  Varieties  of  Ergot — Ergot  of  Wlteat  (Triticum    vulweV 

which  is  in  shorter  and  thicker  ergots  than  that  of  rye,  is  picked  out 
by  hand  in  some  parts  of  Italy  and  Fmnce,  from  grain  intended  to  be 
used  for  the  manufacture  of  vermicelli  and  other  pastes ;  and  such  ergot 
ia  sold  to  druggists.    Carbonneaux  Le  Perdriel  -  has  endeavoured  to  show 


I 


*  The  red  colour  of  an  alcoliolie  solution 
may  serve  for  tho  diijtection  of  small  quan- 
tities  of  ergot  in  flour.  The  reaction  with 
potuh^  ttoa  evolution  of  tho  characteristic 
odour  of  ht^rriiiK  brine  may  aaaist  in  the 
»am©  object.     I^ti'jvctioa  of  the  fatty  oU 


with  carbon  bisulphide  mAV  aIaq  \m  Tvetm* 
mended  aa  n  test,  uiAsmiiea  ma  gOtfA  Ctfwl 
graina  contain  but  a  twt  aau" 
of  fat. 

'  De  rKfifot  df  Frommi  tfd^mm^ 
inM,  (tht'sc)  Montpelliar,  186^ 
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that  it  is  less  prone  ta  become  deteriorated  by  age  than  that  ut'  rye,  and 
that  it  never  produces  the  deleterious  etfects  sometimes  occasioned  by 

I  the  latter. 

The  same  writer  asserts  that  Erfjot  of  Oat  is  sometimes  cnllccte J  and 
sold  either  per  se,  or  luixetl  with  that  of  rye.  It  differs  from  tlie  latter 
in  the  ergots  bein^  considerably  more  slender. 

Ergot  of  the  North  African  grass  Arundo  Ammlodemnos  Cirillo, 

I  known  as  Dlss^  has  been  collected  for  use,  and  according  to  Lallemaut' 
18  twice  as  active  as  that  of  rye.  It  is  from  1  to  3  inches  long  by  only 
about  jV  ^^  ^^  mQ\i  broa<I,  generally  arched,  or  in  the  large  ergots  twisted 
spimlly.  ^  We  find  it  t^  share  tlie  structural  character  of  the  ergot  of 

*iye;  it  is  in  all  probability  the  same  formation,  yet  remarkably 
modified. 


ALG.E    (FLOKIDE^), 

CHONDRUS  CRISPUS. 

FucuB  mifrni^nta:    Carrageen,^  Irish  Moss;    F.  Mousse  cVhiawh, 
Mousse  perUe ;  G.  K^iorjxdtang,  Irldndhches  Moos,  Perlmjoos. 

Botanical  Origin — Chcmdrus  cHsptus  Lyngbye  {Fu^ws  crismish), 
fa  sea  weed  of  the  class  Florklew,  abundant  on  rocky  sea-shorea  of  Europe 
from  the  North  Cape  to  GibraUar;  not  frequent  however  in  the  Baltic, 
and  altogether  wanting  in  the  Mediterranean,  but  largely  met  with  on 
the  eastern  coasts  of  North  America. 

History — Chondrus  crUpus  was  figured  io  1699  by  Morison,' yet 

I  only  Todhunter  at  Dublin  introduced  it  to  the  notice  of  the  medical 

profession  in  England  in  1831,  and  shortly  afterwards  it  attracted  some 

attention  in  Germany.     It  was  never  admitted  to  the  London  or  British 

pharmacopctiia,  and  is  but  little  esteemed  in  medicine. 

Description — The  entire  plant  is  collected:  in  the  fresh  state  it  ia 
soft  and  cartilaginous,  varying  in  colour  from  yellowish^green  to  livid 
purple  or  purplish -brown,  but  becoming,  after  washing  and  exposure 
to  the  sun,  white  or  yellowish,  and  when  dry,  shrunken,  horny  and 
translucent. 

The  basi>  is -a  Hnmll  ttattened  disc,  from  which  springs  a  frond  or 
thallus  4  to  ti  inches  or  more  in  length,  having  a  slender  subcylimlrical 
stem,  expanding  fan-like  into  wedge-shaped  segments,  of  ver}^  variable 
breadth,  Hat  or  curled,  and  truncate,  emarginate  or  bifid  at  the 
summit. 

The  fructitication  *  consists  of  tetraspores  or  cystocarps,  rising  but 
slightly  from  the  substance  of  the  thallus,  and  appearing  as  little  wart- 
like protuberancea 

In  cold  water,  carrageen  swells  up  to  its  original  bulk,  and  acquii-es 
a  distinct  seaweed-like  smell.     A  quantity  of  water  equal  to  20  or  30 


^  Etntie    ««»'   VEnjot   du   Dim,    Al^er  et 
Tarw,   \sm  ;  Joitrn.  de  Phann.  1.(1865) 

*  Vtit^tiitttni  in  Irish  aiguifiea  tno§it  of  the 
ntek,     W«  Jearu  from  ao  Irish  mjholftr  that 


it  Wiiultl  be  more?  correctly  written  cm^ai- 

^  PUmtar,  AiM,  univermL  Oxcm.  iii.  tab.  1 1 . 
«Se«  Laciniseii  (quoted  ftl  p.  7^)  I  134 
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time.s  its  weight,  boiled  with  it  for  ten  minutes,  soUdifies  on  cooling  to 

a  pale  muwkish  jelly. 

Microscopic   Structure — The  tissue  of  Chondiis  erisptis  is  made 
up  of  globular  or  elongated,  thick-walled  cells.     The  superficial  layera  \ 
on  both  sides  of  the  lobes  constitute  a  kind  of  peel,  easily  separable  ia 
microsnopic  sections.     The  interior  or  medullary  part  exhibits  a  much 
less  densely  packed  tissue  formed  of  larger  celb.     The  larger  cavities  of  I 
this  tissue  eontfiin  a  granular  nnicilaginous  matter,  assuming  a  slight] 
violet  tinge  on  addition  of  iodine.     In  water  however,  the  eell-walls 
swell  up  so  as  to  form  a  gelatinous  mass,  in  which  separate  cells  can  at 
last  be  scarcely  distin^^uished,^     In  the  fresh  state,  its  cells  also  contain 
gnmules  of  chlorophyll  imlnied  with  a  red    matter,    termed    FkytXh 
enjihrhi.     But  by  washing  and  exjiosure  to  the  air,  these  colouring 
substances  are  removed  or  greatly  altered,  and  are  no  longer  visible  in 
the  commercial  drug. 

Chemical  Composition — The  constituents  of  carrageen  are  those 
generally  found  in  marine  alga?,  especially  as  regards  the  mucilage. 
This  latter  is  insoluble  in  an  ammoniacal  solution  of  copper  (Schweixers 
test);  by  the  action  of  fuming  nitric  acid,  it  yields,  in  common  with 
gum,  an  alnindance  of  mucic  acid.  The  mucilage  of  carrageen,  like 
many  similar  bodies,  obstinately  retains  inorganic  matter;  after  it  had 
three  times  been  dissolved  in  water,  and  as  many  times  precipitated 
with  alcohol,  we  found  it  still  to  yield  the  same  quantity  of  ash  as  the 
raw  drug  itself,  that  is  to  say,  more  than  15  per  cent.  The  mucilage, 
perfectly  di'ied,  is  a  tough  horny  substance,  of  a  greyish  colour;  it 
quickly  swells  up  in  water,  forming  a  jelly  which-  is  precipitable  by 
neutral  acetate  of  lead. 

By  boiling  carrageen  for  a  week  with  water  containing  5  per  oeai 
of  sulphuric  acid,  Bente  (1S70)  obtained  crystals  of  Iwirwlinic  aeid^ 
C*H*0*,  and  an  amorphous  sugar      The  former  is  also  afforded  by  , 
cellulose  of  pine  wood  and  hj  paper* 

According  to  Blondeau,-  the  mucilage  of  carrageen  contains  21  per 
cent,  of  nitrogen  and  25  of  sulphur,  a  statement  which  we  are  able  to 
point  out  as  erroneous.  We  find  in  it  no  sulphur,  and  only  0*88  per 
cent,  of  nitrogen.  The  drug  itself  yielded  us  not  more  than  1*012  per 
cent,  of  nitrogen. 

When  thin  slices  of  the  plant  ai*e  treated  with  alcoholic  potash,  and 
then  after  washing  left  for  24  hours  in  contact  with  a  solution  of  iodine 
in  potassium  iodide,  they  acquire  a  deep  blue;  yet,  starch  gi*anuledar« 
not  found  in  this  seaweed*  Lastly  in  connexion  with  caiingeeo  iniy 
be  mentioned  Fucusol,  an  oily  liquid  isomeric  with  furfurol,  obtained  liy 
boiling  seaweeds  with  dilute  sulphuric  acid. 

Commerce — The  plant  is  collected  on  the  west  and  north*weit 
coast  of  Ireland :  Sligo  is  said  to  be  a  great  depot  for  it,  Carmgoeci 
of  superior  quality  is  sometimes  imported  from  Hamburg, 

The  largest  quantities  of  carrageen,  sometimes  half  a  million  poondi 
a  year,  are  gathered  near  Minot  Ledge  lighthouse,  Scituate,  Plvmouli 


^  Alcohol,  glycerin  or  a  fatty  oil  are  the 
liquids  most  auitad  for  the  mioroacopio 
ex&minAtion  of  thia  drug. 


^  jQttrn.  fk  Pltarm,  iL  (1865)  IfiQ. 
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county,  on  the  coast  of  Massachusetts,  where  a  systematic  process  of 
preparing  it  for  the  market  is  adopted.^ 

H  Uses — The  mucilaginous  decoction  and  jelly  which  carrageen 
affords  are  popular  remedies  in  puloionary  and  other  complaints ;  but 
as  nutriment  such  preparations  are  much  over-estimated.^ 

Carrageen  is  sometimes  used  for  feeding  eows  and  calves;  and  under 
the  name  of  Ai(ja  marhtd,  for  stuffing  luattresses.  It  is  largely  used  for 
industrial  purposes,  like  other  mucilaginous  matter.  Its  mucilage  serves 
for  thickening  the  colours  employed  in  calico-printing,  and  as  size  for 
paper  and  for  cotton  goods.     In  America  it  is  used  for  fining  beer. 

Substitutes — Gvjartinfi  mimirniUosti^  J.  Agardh  (Cliiyndrus  viani' 

tniiUtMiis  Grev.)  is  colieoted  indiscriminately  with  Ch.  crisjyKS.  It  is  dis- 
tinguished from  the  latter  chiefly  by  having  the  flat  portion  of  the 
thallus  beset  with  elevated  or  stalked  tubercles,  bearing  the  cystoc4irps  [ 
but  it  has  the  same  properties.  &  aclcularis  Lamouroux,  a  specie** 
common  on  the  coasts  of  France  and  Spain,  and  having  slender  cylin- 
drical branches,  is  occasionally  collected  along  with  Chovdras  c.rlHjntfi. 
Dalmoii  (1874)  who  has  examined  it,  asserts  it  to  be  less  soluble  in 
boiling  water  than  true  ca^n^geen,  Small  quantities  of  other  seaweeds 
are  often  present  through  the  negligence  of  the  collectors. 


FUCUS   AMYLACEUS. 

Alga  Zeylamca;  Ceylon  Moss*  Jaffna  Moss, 

Botanical  OTigin^Spliasrococxius  Uchenohles  Agardh.  {Oramlkivia 
HchenoideH  (h"ev.,  Plocaria  Candida  Nees),  a  light  purple  or  green isli 
,-weed,  belonging  to  the  class  FlorkUtv,  occurring  on  the  coasts  of 
'eylon,  Burma,  and  the  Malay  islands.* 

History — Ceylon  moss  lias  long  been  in  use  among  the  inhabitants 
of  the  Indian  Archipelago  and  the  Chinese.  It  is  probably  one  of  the 
plants  described  hy  Rumphius"  as  Apja  coralloides.  In  recent  times  it 
was  brought  to  the  notice  of  European  physicians  by  O'Shaughnessy^ 
^-  Description^ — The  plant,  which  as  found  in  commerce  is  opa<:|ue 
^nnd  white,  having  been  deprived  of  colour  by  drying  in  the  sun  and 
air,  consists  of  cylindrical  ramifying  stems  or  tilaments,  ^  of  an  inch 
in  diameter  and  from  1  to  <J  or  more  inches  in  length.     The  main  stenjs 

•bear  numerous  blanches,  simple  or  giving  otf  slemler  secondary  or 
tertiary  ramitications,  ending  in  a  short  point.  When  moistened,  the 
plant  increases  a  little   in   volume^  becomes  rather  translucent,  and 


Km: 
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'Bates  in  Amtt,  Joarti.  of  Fharm.  18G8. 
417;  sAbo  Phann,  Joum.  xi,  (1861))  and 
viii.  (1877)  304. 

A  person  muBt  eat  a  pound  of  stiff  jelly 
1d^\g  of  the  powdere<l  nea-weed  before  he 
i*would  have  aw&llowed  half  an  ounce  of  dry 

ili«l  matter. 
Fig.  in  Luerssou  (quoted  at  p.  734)  12rj. 

*  For  convenience  we  accept  the  popukr 
aatiie  of  mOtfXf  though  it  is  no  longer  in 
accui-dance  with  the  signification  of  the 
word  in  modem  science  (aee  p»  737,  note 


*The  PfMrmacopceia  of  India  (18«S) 
names  SphatrococeiM  eon/trvoides  Ag.  (6Va- 
cUltiria  Grev,),  a  plant  of  the  Atlantic 
Ocean  and  Mediteiranean,  not  nncommou 
on  the  ethores  of  Britain,  afi  famishing  a 
portion  of  the  drug  under  notice.  Speci- 
mcna  which  we  have  examined  are  widely 
diHerent  in  stracture  from  S.  Ikhenoidts, 
and  are  apparently  devoid  of  starch. 

•  Hf-rh,  A  mboin,  vi.  lib,  xL  c.  60. 

^  Indian  Joum,  of  Med,  HcwHce^  Calcutta, 
March,  1834;  Bengal  BUpeMototy,  1841. 

em. 
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frequently  exhibits  whitish  globular  or  mammiform  fniiis  (cystocarpa). 
It  is  somewhat  friable,  and  after  drying  at  100°  C.  may  easily  be  pow- 
dered.    It  is  devoid  of  taste  and  smell,  in  this  respect  ditferiog  from  I 
most  sea  weeds. 

Microscopic  Structure— The  transverse  section  shows  a  loose 
tissue  made  up  of  large  empty  cells,  enclosed  by  a  cortical  zone  30  to 
70  mkm.  tliick.  This  zone  consists  of  small  cells,  loaded  with  globular 
starch -granules,  from  leas  than  1  up  to  3  mkm.  in  diameter,  so  densdy 
packed  as  to  form  what  seems  at  fii*8t  sight  a  sincjle  mass  ia  each  cell  | 
In  the  larger  cells  the  granules  are  attached  to  the  walls ;  they  do  not 
display  in  polarized  light  the  usual  cross.  The  thick  walls  of  the  cells 
show  a  stratified  structure,  especially  after  having  l:ieen  moistened  witli 
chromic  acid;  on  addition  of  a  solution  of  iodine  in  an  alkaline  iotlide, 
they  assume  a  deep  brown,  but  the  starch-granules,  which  also  abound 
in  the  cystocarps,  display  the  usual  blue  tint. 

Chemical  Composition— The  drug,  as  examined  by  O'Shaugh- 
nessy,  yielded  in  100  parts  of  vegetable  jelly  545,  starch  15'0,  ligneous 
iibre  (cellulose  ?)  ISO,  muciliige  40,  inorganic  salts  7*5. 

Cold  water  removes  the  mucilage,  which,  after  due  concentration, 
may  be  precipitiited  by  neutral  acetate  of  lead.  This  mucilage,  whea 
boiled  for  some  time  with  nitric  acid,  produces  oxalic  acid  and  micro- 
scopic crystals  of  mucic  acid  (beautifully  seen  by  polarized  light),  soluble 
in  boiling  water  and  precipitating  on  cooling.  With  one  part  of  the 
drug  and  100  parts  of  boiling  water  a  thick  liquid  is  obtained  which 
affords  tiansparent  precipitates  with  neutral  acetate  of  lead  or  alc*)hol, 
in  the  same  way  as  carrageen.  With  50  parts  of  water,  a  trausfiarent 
tasteless  jelly,  devoid  of  viscosity,  is  produced ;  in  common  with  the 
umcilage,  it  furnishes  mucic  acid,  if  treated  with  nitric  acid.  Micro- 
chendcal  tests  do  not  manifest  albuminous  matter  in  this  plant. 

Some  chemists  have  regarded  the  jelly  extracted  by  boiling  wat^sr 
as  identical  with  pectin,  but  the  fact  requires  proof  Payen '  called  it 
Gelose,  and  found  it  composed  of  carbon  4277,  hj^drogen  5'77,  ami 
oxygen  51  45  per  cent.  Gura  Arabic  contains  carbon  421 2,  hydmgen 
6*41,  and  oxygen  51*47  =  C^^H'^0^'.  Pa3am*s  gelose  imparts  a  gelatinou* 
consistence  to  500  parts  of  water ;  it  is  extracted  by  boiling  water  from  I 
the  plant  previously  exhausted  by  cold  water  slightly  acidulated,' 

The  inorganic  salts  of  Ceylon  moss  consist,  according  to  0*Shauj»h- 
iiessy»  of  sulphMt<:;H,  phosphates,  and  chlorides  of  sodium  and  calciuia,! 
with  neither  iodide  nor  bromide.     Dried  at  100"*  C,  it  yielde^l  us  9  15  | 
per  cent  of  ash. 

Uses. — A  decoction  of  Ceylon  moss  made  palatable  by  sugar  anJ[ 
aromatics,  has  l>een  recommended  as  a  demulcent,  and  a  light  ai'ticic  <if  ] 
food  for  invalids*     In  the  Indian  Archipelago  and  in  China,  immca^ 
quantities  of  this  and  of  some  other  species  of  seaweed*  are  used  foi'  | 
making  jelly  and  for  other  purposes. 


^CompUs  i?o»f/»WT,  xli%,  (1859)  521; 
P/iarm.  Jonrn.  i.  (1860)  470.  508. 

'■'  (ieloBe  oven  iti  the  moiwt  state  is  but 
little  prone  to  change,  and  the  jcUy  mmlc 
by  the  Chmeee  as  a  swe^tfueat  which  con- 


BiBts  ma  inly  of  it,  will  Iteep  go<Ki  for  n«r* 
*  Consult  MartioB,  NetirsJaf^rb,/.  pXsrw. 
Bit  ix,  Matz  1S5S  ;  Cottkc,  Pharm.  /*«^ 
L  (ISUO)  504;  Holniea,  Pharm,  Joun^i^ 
(1878)  45. 
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SHORT  BIOGRAPHIC  AND  BIBLIOGRAPHIC  NOTES, 

Relating  to  Authors  and  Books  quoted  in  the  Phannacographia.     They  may 
be  completed  by  consulting  especially  the  following  works : — 

Choulant,  Geschichte  und  Literatur  der  alteren  Modicin,  Part  I.,  Bacher- 
konde  fiir  die  altere  Medicin.     1841. 

Kopp,  Geschichte  derChemie,  4  vols.,  1843-1847. 

Meyer,  Geschichte  der  Botanik,  4  vols.,  1854-1857. 

Pereira,  Tabular  view  of  the  history  and  literature  of  the  Materia 
Medica,  in  the  "Elements  of  Materia  Medica,"  vol  ii.  part  ii.  (1857) 
836-869. 

Pritzel,  Thesaurus  literaturae  botanicse.     1872. 
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Acosta,  Chris t6bal,  pliysician  at  Burgos;    he  travelled  in  tlie  oastj 
visited  Mosanibiqne  and  CoeMn;  died  A.D.  1580. — Traciaih  de  ]ai>  Diog 
medicinal  do  las  Imllas  Orientales  con  sus  Plantas  debiixadas  al  biuvo  por] 
Chris  tonal  Acosta  medico  y  cirujatio  que  ks  vio  oculamiente.    Burgos,  1578. 
Small  4*,  448  pages  (and  38  pages  indices).     There  are  translations  in  Latiei 
by  Ciusiiis^  1582  ;  in  Italian,  1585 ;  in  French  by  Antoine  Colin^  1619,  etc- 

See  pages  164.  423,  462,  503.  565. 

Actuarius,  Johannes,  a  physician  to  the  court  of  Constantinople, 
towards  the  end  of  the  13th  century,  author  of  '*  MethoduB  nied^nd^'*  and 
"  De  medkumentoritffi  compoaitioTie."  Both  these  works  were  repeatedly 
printed  dining  the  16th  century;  we  are  not  aware  of  any  recent  e4liUoQ& 

See  pages  222.  263. 

iEgineta— See  Paulos. 

Aetius  of  Amidaj  now  Diarbokir,  on  the  upper  Tigris.  Ho  wrote,  pro* 
bably  about  A.D.  540-550,  Aetii  medici  graeci  ex  vetcribus  medicinie  fefrn- 
biUoit,     Basileie,  1542. 

See  pages  35,  175.  271.  511.  559. 

Albertus  Magnus  (Count  Albert  von  Bollstiidt),  1193-1280,  a  Domini^ 
can  monk,  Bishop  of  Kegcnshurg  (Ratisbon). — Albert!  Magni  ex  ordine  Prw- 
dicatorum  Be  v€tjet(ihUibm  libri  vii.,  historic  naturalis  imrs  xviii.  Editw  E 
Meyer  and  C,  Jesse n.     1867. 

See  pa^^es  513.  568.  678, 

Alexander  Trallianus,  of  Tralles,  now  Afdin-GiisiUiisRar,  south-east  of 
Smyrna,  an  eminent  physician  who  WTote  about  the  middle  of  the  6tb  centurr 
of  our  era,  possibly  at  Borne. ^ — Alexandri  Tralh'aui  medici  libri  xiL  Edit 
Joanne  Guintero,  Basilese,  1556.  8vo. — An  admirable  German  translation, 
togetlior  with  the  Greek  original,  has  been  published  at  Vienna,  2  vok, 
18784879,  by  Puschmann. 

See  pages  6.  222.  281.  325.  388,  493.  529.  595.  680. 

Alexandria,  the  Roman  custom-house  of. 

In  the  Pandects  of  Justinian  tliere  is  to  be  found  a  carious  list  of  easlfm 
dru^  and  other  articles  liable  to  duty  at  the  Roman  custom-house  in  Alvx^ 
andria,  from  the  time  of  Marcus  Aurelius  and  Commodus,  about  A.D.  176-180, 
The  complete  list  is  reprinted  in  Vincent,  Commerce  of  the  AndentSy  ii. 
(1807)  698 ;  also  in  Meyer,  Geschichte  der  B^Hanik,  ii,  (1855)  167* 

See  pages  222.  315,  32L  493.  577.  635.  644. 

Alhervi*  Abu  Mansur  Movaftk  ben  AH  Alhenii,  a  Persian  physician  of 
the  10th  century.  He  compiled  a  work  on  riHfdiciiies  and  food  from  Gre**k, 
Arabic,  and  Indian  sources,  which  was  published  and  partly  traaslal*d  W 
Seligmann :  Liber  fundameitloTum  p/iurm<Jtcolo(jim  ,  ,  .  epitome  codids 
mannscripti  persici  bibl  caes.  reg.  Vienn.     Vindobonae,  1830-1833. 

Seepages  12.  225.  325.  490. 

Alkindi*  Abu  Jusuf  Jakub  ben  I.^hak  l>en  Alsabah  Alkindl  H<* 
wrote  about  A.D.  813-841  at  Basra  and  Bagdad,  about  various  subiV<U  vf 
natural  pliilosophy,  mathematics,  medicine,  music. 

See  page  642. 

Alphita,  a  curious  list  of  drugs  and  pharmaceutical  p^eparatiof|l^  prn- 
bably  compiled  in  the  13th  century,  and  originatly  written  in  Fr»      '  ►nl- 

iiig  to  Hiiser,  Gcscldchte  dor  Medicin,  i.   1875,  648  sqq,).     Din  _    U 

m^decine,  histoire  et  doctrine,   1865,  attributes  the  AJphita  to  MamtidiTn^ 
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vatore   tie    lienzi  s   Uollectio    Sfihrnitana  ; 
alia  scuola  medica  Saleruitana,  iii.  (Napoli, 


The   Alphitu   is   oontaiiied   in   Sal 
ossia  doctimenti  inetliti    .    .    . 

11854)  270-322. 
See  page  377. 
Alpinus,  Prosper,  1553-1617,  Professor  of  Botanj  and  **  Ostensore  dei 
Semplici,"*  ie,  teacher  of  dmgs,  in  the  University  of  Padua.      He  visited 
Egypt  in  1580-1583.     Be  PlfmtU  ^gtjpti  liber  etc.     Venetiis,  1592. 

I  See  pages  44.  U.  222.  425.  500. 
Alrasis  or  Arrasi — See  Rhazes. 
Angelus  a  Saneto  Josephoj  originally  Joseph  Labronsse,  of  Toulouse,  bom 
163(i,  died  in  !f>l>7.  He  wfis  at  Ispahan  as  a  Cannelite  monk  in  1664,  and 
published  in  1681  at  Paris  a  Latin  translation  of  what  he  called  a  Phnrma- 
ropmt  Fersica.  Consult  Lucien  Leelerc,  Hisfcoirc  de  la  m6decine  arabe,  ii. 
_  (Paris,  187G)  84. 

See  pages  12.  415.  548. 

Angyillara,  Luigi  (bom  at  Angnillara,  died  in  1570  at  Fcrrara),  "  Os- 
[  tensor  sinqiliciuni,**  i.e.  professor  of  materia  mediea,  in  the  University  of 
I  Padova  ;  author  oi'  SefnpHci,  liquali  in  pin  Pareri  a  diversi  noljiU  Imomini 
B^ritti  apparono.     Vinegia,  1561. 

See  page  303. 

Arrianos  Alexandrinos — See  Periplus^ 

Avicenna.  Abu  AH  Alhosain  Ben  Sina  Alboch^n  (of  Bokhara),  980- 
1037.  A  learned  philosopher,  matheraatician,  student  of  medicine,  minister, 
0.,  the  most  celebrated  among  Arab  physicians,  their  *^  doctor  princeps." 
His  ^* Canon  medicirm"  was  admired  until  the  enil  of  the  15th  century  as  the 
most  complete  system  of  medicine,  of  which  there  are  numerous  editions, 
chiefly  translations.  We  have  particularly  referred  to  **  Avicenn^e  libri  in  re 
medica  omnes,  lat.  reclditi  a  J.  P.  Jfauf/io  et  J.  CosUpo"  2  vols,  Venetiis, 
mp.  Vine   Valffri»iumt  1564. 

See  pages' 12.  31.  125.  161.  225.  393.  429.  490.  642.  716. 

H        Ayurvedas^See  Susrutas. 

Baitar.  Abu  Mti]mmma<l  Abdallah  Ben  Ahmad  Almaliqi  (of  Malaga), 
called  Ibn  Baitar.  He  travelled  fnun  Spain  to  the  cast,  lived  about  1238- 
1248  as  a  physician  to  the  court  in  Eg}"i)t^  and  died  in  1248  at  Danmscus. 
His  great  work  on  Materia  Medica — Liber  magnaa  collectionis  simjjlicium 
alimentorom  et  raedicamentonim — has  l>cen  (very  unsatisfactorily)  translated 

•into   Crerman  by  Josopii  von   Sontheimer,  2   vols,       Stuttgart,  1840-1842. 
'      See  pages  4.  31.  115.  211.  305,  38.3.  415.  425.  462.  488.  490.  675. 

Barbosa,  Odoardo  {Duarte  Balhosa),  a  Portngiiese  who  visited  Malacca 
b^ifore  1511,  and  accompanied  Magalhaes  in  bis  famous  circumnavigation; 
killed  in  1522  by  the  natives  of  the  Philippines.  Barbosa  wrote  in  1516  an 
excellent  account  of  India,  published  in  Ramiisio^s  collection,  Delle  navigationi 
et  viaggi,  <fec.  Venetia,  1854.  Libro  di  Odoardo  Barbosa  Portoghese,  foL 
4 1 3-4 i 7.  Also  in  **  Coasts  of  East  Africa  and  Malabar,**  published  for  the 
flakluyt  Society,  London,  1866, — Barbosa  quotes  the  prices  of  many  drugs 
found  in  1511-1516  at  Calicut,  An  abstract  of  this  interesting  list  will  be 
found  in  Fliickigert  Doctimentc  zurOeschichte  dt  r  Pharraacie.  Halle,  1876,  15. 
H      See  pages  43.  241,  405.  521.  595.  600.  644.  672.  675,  717. 

^  Batutah.  Ahn  Abdallah  Mohammed  ....  Allawati  Aththangi,  called 
Ibn  Batnta,  of  Tangier,  in  Morocco.  1303-1377.  The  greatest  of  the  Arabic 
travellers ;  he  visited  the  east  us  far  as  the  Caspian  regions,  Delhi,  Java, 
and  PekiUj  and  also  Northeni  Africa  aa  far  as  TimhukUh  ~-Votfage4  d'lbn 
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Baton  ta,  toxte  arabe  accoinpagn6  d'une  traduction  par  C.  Defr^nierie  et 
Baiiguitietti.     2  vols.     Paris.  1853-1854. 
See  pages  404.  511.  521.  577.  669,  672. 

Bauhiti,  Caspar,  1560-1624,  professor  of  anatomy  and  botany  in  the 
University  of  Basel.  See  Hess,  J.  W.  Kaspar  Bauhin's  Leben  und  Cbh 
rakt^r.     Basel,  1860.  72  pages. — Pinax  theatri  botanicL     Bamle^,  1623. 

See  pages  31.  86.  388.  429.  439.  731.  740. 

Belon,  Pierre,  1517-1564,  called  B«lon  **  da  Mans/'  witb  reference  to  his 
nativit  country  near  Le  Mans^  in  the  ancient  province  of  Maine^  France,  H« 
travelled  in  the  Levant  from  1546  t^  1549,  and  UTOte  Les  obsen^atiom  iltt 
plVsievrs  slmfvkunhz  et  choses  memorables,  trounces  en  Gr^ce,  Asie,  lud^u, 
Egypte,  Arable,  et  autres  pays  estranges.     Paris,  1553. 

See  pages  175.  222.  254,  598.  615. 

Ben  edict  us  Crispus  (Benedetto  Crespo),  A.D.  681,  ArchbiBhap  of 
Milan*  died  in  725  or  735. — Cotnvuniarhnn  mediciiiale,  ed.  by  Ullrich, 
1835,  a  small  pamphlet  consisting  of  241  verses,  in  which  a  few  drugs  are 
alluded  to. 

See  pages  282.  463.  493. 

Bock — See  Tragus. 

Brunfels,  Otto,  1488-1534,  oiiginally  a  Carthusian  friar,  then  a  school- 
master at  StrassbuTg,  author  of  several  pamphlets  against  Catholiciani  i 
doctor  of  medicine,  and  lastly  physician  to  tlie  republic  of  Bern,  His  gre»t 
%vork — Herbanun  vivse  eiron<?^,  etc,,  3  vol.^  Strassburg,  1530,  1531,  1536,  odtt* 
taining  229  partly  excellent  woodcuts  of  plants  occurring  near  Strassburg— i« 
the  earliest  instance  of  good  botanical  figures.— See  Fltickiger,  OUo  Smn/d^ 
ill  the  Archiv  der  Phai'macie,  vol.  212  (1878)  493-514. 

See  pages  170,  388.  439.  694, 

Brunschwyg,  Hieronymus,  a  surgeon  living  at  Strassburg  appamiklf 
towards  the  end  of  the  15th  century.  His  *^  Liher  de  arte  distiUandl  de  Hm- 
plicibus^  i*as  bucb  der  rechten  knnst  zu  distilieren  .  .  .  •"  Straisburp, 
1500,  with  figures,  was  subsequently  brought  out  in  numerous  editions  and 
translations.  In  English :  The  noble  handy  work  of  surgery  and  of  destilktioii 
Southwark,  1525,  foL,  ami  The  vertuose  boke  of  distillacyon  of  the  wat4?rs  of 
all  maimer  of  herbes,  translate  out  of  duyche,  London,  1527,  fol — Se« 
Cboulaut,  Grapbisclie  Inciinabeln  fiir  Naturgoschichte  und  Medicin,  1858-75. 

See  pages  170.  456. 

Camellus  or  CamelH — See  KameL 

Camerarius,  Joachim,  1534-1598,  physician  at  Nurnbei^,     lfortu$\ 
ctt£  ei  pfiilosopkivuif.     Fraiicoftirti,  1588.     See /rmtW A,  Uber  einige  Botaoikcf 
des  16'-"  Jahrhimderts,     Sondershausen,  1862,  4".  p.  39. 

See  pages  384.  390.  474, 

Cato,  Marcus  Porcios  Cato  Censorios,  234-149  B,c.     In  the  book  /)#  »»  j 
rmtka^  the  earliest  agricultural  work  in  Roman  literature,  Cato  treat*  of 
useful  plants,  the  comjilete  list  of  which  will  be  found  in  Meyer's  Offscbkhi^l 
der  Botanik,  i.  342,     We  ha\'e  usually  referred  to  NuanTii  edition  t& 
Agronomes  latins,"  Paris,  1877. 

See  pages  172.  245.  269.  289.  329.  627. 

Celsus,  Aulus  Cornelius ;  about  25  rc.  to  A.D.  50. — A.  Conielii ' 
modicina  jibri  octo,  cd.  C.  Daremberg.  Lipsite,  1859.  The  list  <A 
plants  mentioned  by  htm  will  be  found  in  Meyer's  Gescbichte 


ii,  17.— See  pages  35.  43.  179.  334.  29L  439.  493.  677.  680, 
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Charaka,  ie,  boak  of  health.  An  ol4  Saiiskrit  work,  analogous  to 
SusTUta's  AjTirvedns  (see  SiLsrnta),  yet  reputed  in  India  to  be  older  than  the 
latter.     Charaka  is  now  being  |mblished,  since  1868,  at  Calcutta,  and  also  at 

•  Bombay,  but  h  not  jxt  translated  in  any  modern  idiom.  There  are  Arabic 
Yersions  of  the  end  of  the  8th  century,  as  stated  by  AlbirClni  in  the  11th  cen- 
tury, and  by  Ibii  Baitar  (see  B.)  For  further  particulars  consult  Koth, 
ZfiiUchrift  drr  Beutschen  Morgenldndufchen  Gesdhehajt,  xxvi.  (1872)  441  sqq, 

■  Charlemagne,  the  great  Emperor,  768-814.  He  ordered,  in  812,  by  the 
*'  Capitulure  de  villia  et  cortis  imperialilms,'*  a  considerable  numl>er  of  useful 
plants  to  be  cultivated  in  the  imjjerial  farms.  Several  other  plants  are  also 
mentioned^  for  similar  |>urpose,  in  the  Emperor's  '*  Bretnarium  rerum  fiscal- 
iunL**    A  full  account  of  both  these  remarkable  documents  will  be  found  in 

I  Meyer's    Geschichte    der    Botanik,    iii.    401-412,      See    also    B.    Gu^ranl, 
Ex|^!icatfon  du  Capitulaire  de  Villis;  Biblioth^que  de  TEcole  des  Cbartes,  IV, 
{1853)  201-247.  313-350.  and  346-572. 
See  pages  92.  m,  172.  179.  245.  269,  308.  329.  488.  542.  645.  627. 
Chordadbeh — See  Khurdadbah, 
Circa  instans — See  Platearius. 
Closius,  Charles  de  I'Escluse,  bom  at  Arras,  m  the  north  of  France,  A.D. 
1 5  2  6 ;  died  A.  D .  1 6  0  9,  H  e  1  i  veil  at  Ala r burg,  \V  i t te n  berg,  Fran kf u  rt,  Strassb u  rg, 
Lyons,  Montpellier;  travelled  in  Spain  and  Portugal;  paid,  in  1571,  a  visit  to 
London,  and  again  in  a  later  year.    Clusina  was,  from  1573  to  1587,  the  direc- 
tor of  the  imperial  gardens  at  Vienna,  and  from  1593  to   1609  professor  of 
botany  in  the  University  of  Leiden.     Among  the  works  of  this  eminent  tnan 
the  moat  important,  from  a  pharmaceutical  point  of  view,  are  :  1.  Aliquot 
noUB  in  GarcijB  aroraatum  historiam.     Antverpiie,  1582.     2,  Bariorum  pian- 

Itanmi  histcria.     An tv,,  1601.     Z.  Exoticorum  lihri  decern,    Aniv.,  1605. — See 
Jrforren,  Charles  de  FEcluse,  sa  vie  et  ses  cenvrea.     Li^ge,  Boverie^  No.  1, 
;}875,  59  pp. 
•      See  pages  17.  21.  73.  83.  96,  202.  21L  254.  272.  287.  390,  40L  425.  429. 
453.  521,  589.  648.  657. 

Collectio  Salernitana — See  Alphita. 
B       ColuTneUa,  Lucius  Junius  Moderatus,     Bom  at  Cadiz  *  h©  wrote  be- 
^■tweea  JL1>*  35  and  65  the  most  valuable  agricultural   work   of  the  Roman 
BStifSlllS^'    **  i)e  re  niMka  lilirt  xii.*'     It   has   been  tninslated   by  iVimrd^ 
together  with  Columella  s  book,  "  De  arboriMts,"  for  Ftrmin  Didot^s  "  Agro- 
nomes  latins."     Paris,  1877.     The  list  of  the  numerous  plants  mentioned  by 
Columella  will  be  fount!  in  Meyer's  Geschichte  der  Botamk  ii.,  68. 
See  pages  97.  245.  664. 

Constantinus  Africanus,  Born  at  Carthage  in  the  second  half  of  the 
10th  century*.  A  physician  who  spent  his  life  in  travels  in  the  east  and  in 
studies  in  the  medical  school  at  Salerno  (see  S.),  and  in  the  famous  Benedic- 
tine Abbey  of  Monte  Cassino ;  died  a.d.  1106.  He  transmitted  the  medical 
knowledge  of  the  Arabs  in  the  school  of  Salerno,  of  which  he  may  be  called 
the  most  di^jtiiiguished  fellow.  See  StAmchneidm-  in  Virc/ww'n  Archiv  fUr 
patholog.  Anatomie  und  Physiologie,  *?7  (1866)351;  and  in  ^oA//ir' Archiv 
fiir  Geschichte  der  Medicin,  1879,  1-22.  Stein  Schneider  shows  that  Constan- 
tin's  work,  De  Gradibus,  is  chiefly  based  on  that  of  Jbn-al-IJljazzdr,  who  died 
about  A.D.  1004. 

•      See  pages  130.  211.  377.  494.  573.  584,  600. 
Conti,  Niccol6  del     A  Venetian  merchant,  who  spent  25  years  (from 
1419  to  1444  1)  in  India.     His  interesting  accounts  are  by  far  the  most  valu- 
able of  tliat  period.     They  have  Ijeen  published  for  the  Hakluyt  Society  (ed- 
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by  Major)  :  India  in  the  15th  century^  Lond.,  1857,  3d  pp.     A  still  more, 
valuable  edition  and  translation  is  duo  to  Kunstmann  :  Kenntniss  Indiens  uaj 
IS'"*  Jahrhunderte.     Miiochen,  1863.  66  pp. 
See  pages  282.  521.  577.  582,  636. 

Cordus,  Valerius.     Bom  A,n.  1515  at  Erfurt,  professor  of  materia  medicft] 
in  the  University  of  Wittenberg,  then  the  most  eminent  man  in  that  science. 
After  his  premature  death,  at  Rome,  in  1544,  Ills  works  %vere  published  by  ^ 
Conrad   Ge^ner^   m  a  large  volume   printed  in  1561   at  Strassbxirg.     It  con- 
tains:  (1)  Yalerii  Cordi  A  iinotatimieji  in  Dioscoridem;  (2)  Ilistoria  fttirpivm] 
libri   iv.  J  (3)  De  artificiosis  Exiractionihi^^  and  several  other  papers  of  V» 
Cordus^  besides  the  most  remarkable  book,  De  Bortu  GemutnifE^  by  Cimrod 
Oesner  himself.      A  very  careful  Ijiographic  notice  on  Cordus  is  due  to  Irmi^-h,  i 
Einige  Botaniker  dea  16  Jahrhunderts  .  .  .  Sonde rshau sen,  1862.  4".  pp.  14i 

See  pages  31.  148.  170,  248.  260.  429.  526.  680.  644.  648.  650.  €6K  713, 
733.  737, 

Cosmas — See  Kosmas* 

Crescenzi,  Piero  de',  1235-1320.  He  wrote,  about  A.D.  1304-1306,  at 
Bologna^  an  esteemed  book  on  agriculture,  which  was  repeatedly  printwl 
towards  the  end  of  the  15th  century,  for  instance.  Opus  ruralium  C4mmo- 
doTum  Petri  de  Crescentiis,  jlrgentine,  1486.  There  are  nuinerotis  hUt 
translatiorjs  and  editions. 

Seepages  6.  157.  180.  661. 

Dale,  Samuel,   a  physician  in  London,  1659-1739.     Phamiacohgm  ifiU 
raanuductio  ad  Materiam  medicam.     Lond.,  1693,  12mo. 
See  pa^es  592.  615.  616.  648.  681.  731. 

Dioscorides,  Pedanios,  of  Anazsirba,  in  Cilicia,  Asia  Minor.     He 
about  A.D.   77  or  78,  his  great  work  on  materia  raedica,  the  most  valuable 
source  of  information  on  the  botany  of  the  ancients. 

Bee  pages  6.  35.  43.  92.  97.  147.  16L  166.  172.  175.  179.  183.  231  2C2. 
276.  291.  292.  305.  310.  321.  326.  328.  331.  377.  384.  388,  434,  439.  464.  4a«. 
493.  503.  519.  529.  556.  558.  567.  668.  681.  594.  609.  627,  638.  644.  655.  6«l 
664.  672.  675.677.  680.  690.  699.  715.  723,  728.  729.  733. 

Dodonaeus,  Rembert  Dodoens,  1517-1585,  physician  at  MaUnes,  Bel- 
giiim. 

See  pages  303.  388.  439.  699,  729.  731. 

Edrisi,  or  Alidrisi,  an  Ai-ab  nobleman,  born  about  A.D.  1099  in  Spftiiit , 
living  at  King  Koger's  court,  Paleroio,  whore  he  compiled,  in  1153,  his  rf- 1 
markable  geographical  work.     It  summarizes  all  the  earlier  geogmphic  bicfi 
tiire  of  tlie  Arabs,  adding  much  valuable  infonnation  gathered  by  the  autin»r 
from  merchants  and  other  travellera. — Giographif  d'Edrisi,  traduite  en  fm^- 
^ais,  par  P.    Amedee  Jaubort,   2   vols.     Paris,  1836-1840.      Dt^cfipiion  Je  ' 
rAfHque  et  de  I'Espagne,  trad,  par  Dozy.     Leyde,  1866. 

See  pages  115.  3U5.  316.  494.  503.  577.  584.  642.  644.  680. 

Fernandez,  latinized  Ferrandos.  Bom  at  Madrid  1478.  From  15141 
to  1525  he  was  "veedor  de  las  fundiciones  do  oro  do  Tierra-firma  in  Ameria.*] 
I.e.  soperiutendent  of  the  foundries  of  gold  in  the  American  continent;  died  b^T 
in  Valladolid,  IIw(<yna  t^en^raly  natural  de  IfLs  Indlas  islas  y  tierra  firnit^  del  Di^Tl 
oceano  por  el  Capitin  Gonzah  Ft^mndez  de  Otnedoy  Vn/d/ji^  primer  chrrnii*aj 
del  nuevo  mundo.  Publ.  dal  codice  orig.  y  illustr.  p.  J.  Attuidor  de  hm  Ku>^\ 
This  complete  edition  has  been  published  in  4  vols.,  from  1853  to  1855,  If  1 
the  Academy  of  Matlrid.  We  have  not  seen  the  earlier  partial  editie 
'' Siunmari^)  de  la  natural  y  general  Historia  de  las  Indias,"  Toledo,! 
fol.,  **  Primera  parts  de  la  Historia  natural  y  general  de  las  Indian," 
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pOT  Crojnherger,  1535,  fol;  nor  *' Crottiea  de  las  Iiidias,"  1547.  Seo 
also  Colmeiro,  La  Bo  tallica  y  los  Bijt4iiicos  do  la  peninsula  llispiinO'Lud- 
tana,  Madrid,  1858,  26,  No.  230  (Fenuirtdez}  and  149;  also  Ilalkr, 
Bib),  botanica,  i*  272,  who  calls  him  OHndualvtts  or  GmufcUvus  Hemamiez^ 
He  is  also  quoted  by  othtfrs  as  Oviedo. 

See  page6  95.  lOL  186.  213.  453,  460.  534. 

Fuchs,  Leonhard,  1501-1566,  Professor  of  medicine  in  the  University  of 
Tiibiugen  from  1535  to  1566,  author  of  l>e  histm'ia  ^ftirpium  comiiieiitsirii 
insjgnes    ....     Basileas^   1^42,   fol,  a  work  equally  remarkable  for  the 

K  excellent  woodcats  and  the  careful  descnutions* 

^^^See  pages  170.  429.  453.  456.  469.  652. 

^^Hp  Galen  OS  p  Claudius  Galeiuis  Pergamenus,  a.d.  131-200,  a  most  distinguished 
^^Kdical  writer,  imperial  physician  at  Kome.     Many  drugs  and  oJlieinal  plants 
are  mentioned  in  his  numerous  works,  which  were  held  in  the  highest  reputa- 
tion during  the  middle  ages. 

See  pages  35.  222.  268.  503,  519.  559.  609. 

Garcia — See  Orta, 

Gerarde,  John,  1545-1607,  London,  surgeon. — The  Herkdij  or  general] 
historie  of  plantes,  1 597. 

See  pages  31.  71.  170.  218.  254.  268.  453.  459,  480,  ^SG.  487.  537.  552. 
568.  589.  611.  655.  C6L  694.  700,  729. 

Gesner,  Conrad,  1516-1565,  Ziirich,  the  most  learned  natundist  of  his 
time  (See  also  Cordiis). 

See  pages  299.  384.  390.  439,  456. 

Helvetius,  Jean-Claude-Adrien,  1661-1727,  physician  at  Paris. 
See  pages  26.  371. 

Hernandez,  Francisco,  physician  to  King  Philip  IL  of  Spuiii ;  he  lived 
about  the  years  1561-1577  in  Mexico. — Quatro  hbroa  de  la  naturaleza  y  virtii- 
tes  de  las  plantas  y  an i males  que  estan  recevidos  en  el  uso  do  medicina  en  la 
Nueva  Espaiia  ....  Mexico,  1615, — We  have  only  referred  to  Antonio 
Reecho's  tmnslation  :  Nova  plantarum,  aniraalium  et  niineralium  Mexican- 
orum  Historia,  reruni  medicarum  Xova?  Hispaiiite  Thesauriw,  Komte,  1651, 
fol.  {fir^t  etiition,  1628).     Hernandez  must  not  be  confounded  with  6^.  /er- 

Inandez  da  Oinedo  (See  Feniafidez), 
See  pages  202.  206.  657. 
Hildegardis,  1099-1179,  the  abbess  of  the  Benedictine  monasterv  St. 
Euprcchtsberg,  near  Bingen  (^'Pinguia^')  on  the  Rhine.  Her  "  Phyntca^  *  ono 
of  the  most  interesting  medieeval  works  of  its  kind,  is  eontaiued  in  torn, 
cxcvii.  (1855)  1117-1352  of  /.  P.  Mhjne'it  Patrolotjlit  cursus  mmpleiwt^  iiiider 
the  name  "  Subtilitatum  diversarum  naturarum  creaturarwrn  ....  Liber  1. 
De  Plantis. 

See  pages  305.  378.  476.  512.  551.  584. 

Ilbn  Baitar — See  Baitar, 
Ibn  Batuta— See  Batuta. 
Ibn  Khordadbah— See  Kburdadbah. 
Idrisi — See  Edrisi. 
Isaac  Judaeus,  or  Abu  Jaqub  Ishaq  .  .  .  .  ,  an  E-iyptian  Jew,  lining  at 
airowan,  in  Northern  Africa,  a^  a  physician  to  the  prince  uf  the  Aglabitcs; 
died  about  a.d.  932-941.     See  Clur^ulant,  Bilcherkundt  fur  die  ditere  Medicin, 
1841 »  347  ;  also  Meyer,  Gesehichte  der  Botanik,  lii.  170, 
See  pages  217.  225.  325.  377. 
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Isidorus,  Hispalensis,  Bisliop  of  Sevilla,  about  A.D.  595-636,  author  of  a  1 
great  cycln[*cBdiaj  Eli/molo(fiarum  libri  x3l  We  have  referred  to  it  in  **  ^smctij 
Isidori  Opera  otuoia,"  in  the  vol.  Ixxxif.  (1859)  of  J.  P.  Migne's  Patrologia| 
cursiiJi  completus. 

See  pages  305.  380.  493,  529,  664. 

Istachri,  Abu  Ishaq  Alfarsi  Alistachri  (ic,  of  Istachr,  the  ancient  Peree-j 
polis,  in  the  Foman  province  Fars).  His  geogi-aplxical  work  has  been  trans- 1 
latcd  (in  the  Transiictioias  of  the  Academy  of  Ham)  by  Mordtmaiin  :  Da*  I 
Much  der  Ldtuler  von  Sehech  Ebn  Ishak  el  Farsi  el  Isztachri.     Hamburg,  1845.  [ 

See  pages  316.  414.  716. 

Kamel  (or  Camellus),  George  Joseph,  bom  at  Brunn,  MoraxTa,  A*R 
1661,  a  member  of  the  company  of  Jesus  A.D,  1682.  By  permission  of  his 
superiors,  he  left  in  1688  for  the  Marianne  islands  and  the  Philippines,  Aft^r 
having  acquired  a  certain  knowledge  of  btitaoy  and  pharmacy,  he  established, 
at  Manila,  a  pharmaceutical  shop  with  the  view  of  supplying  medicaments  ! 
gratis  to  the  poor  j  he  died  there  in  1706,  Kamel  communicated  his  botani- 
cal inveatigalions  to  BaT/  and  Petwer  (see  R.) ;  consult  also  A.  de  Backer^ 
Bihliothef|uo  des  Ecrivains  de  la  compagnie  de  Jesus,  iv.  (Liege,  1858)  89. 

See  pages  148.  432. 

Kampfer,  Engelbert.  Bom  in  1651  atLemgo,  Westphalia;  travelled  as  i 
physician  in  Persia  (1683-1685),  India,  Java,  Siam  (1690),  Jai>au  (1690-1692)  i 
graduated  in  1694  at  Leiden,  and  died  in  1716  at  Lemgo.  His  work,  AmaMt-] 
<afwi«  exoticarum  fasciculi  v.,  Lemgo,  1712,  was  intended  as  a  specimen  of| 
more  elaborate  accounts  of  the  various  obsen^ations  of  the  well-inform*-'*!  «nd 
zealous  author.  But  only  a  Historj/  and  descripltfyn  of  JaiKin  was  pubHshed  in 
German  in  1777,  by  Doinn  at  Lemgo,  Kampfer's  unpublisihed  manuscripU 
and  collections  were  purchased,  in  1753,  by  Sir  Haofi  Sloane,  for  the  Britiih 
Museimi. 

See  pages  20.  44.  167,  263.  272.  315.  512.  513.  527, 

Kazw^ini;  an  Arabic  geographer  of  the  13th  century. ^ — Ethe,  Karwini's 
KomnognijAie.     Leipzig,  1869. 
See  pages  503.  521.  573, 

Khurdadbah  or  Ibn-Chordadbeh,  engaged,  towards  the  end  of  the  9th 
century,  in  the  police  and  postal  administration  of  Mesopotamia,  and  roUeet' 
iug  informations  about  the  products  and  tributes  of  the  empire  of  the  Klialife^ 
They  are  translated  by  Barbier  du  Meynard :  Le  /iVrc  de.^  routes  H  «/<f  fir^  ' 
vim-es^  par  Ibn  KJiordadheh.    Journal  asiatique,  v.  (1865)  227-296  and  44W^T. 

See  pages  282.  612.  518,  573.  577.  642. 

Kosmas  Alexandrinos  Indikopleustes,  a  Greek  merchant,  a  frioid 
of  j\Jexander  Tridlianus  (p.  752)^  lining  in  Egypt,  travelling  in  India,  and 
lastly,  towards  the  middle  of  the  6th  century,  a  monk  His  monstrous  work, 
Christiajia  topographia^  contains,  nevertheless,  a  small  amount  of  valuable 
information.  We  referred  to  it  as  contained  in  liligne's  Patrologije  cursas 
completus,  series  grseca,  t  Ixxxyiii-  (1850)  374. 

See  pages  281.  577.  599. 

Lefebvre  or  Le  Febre,  Nicolas,  16.. -167 4,  Paris  (partly  also  Loo 
"  Apoticaire  ordinaire  du  Roy,  distillateur  chymique  de  sa  Majesto'' — I 
de  la  Chymie,  Paris,  i.  (1660)  375-377. 

See  pages  65.  38  L 

Liber  pontificalis  seu  de  gestis  Roman orum  pontificunL     Romie<,  I'*' 
(edition  of  Vii/rudius),     A  now  edition  will  be  brought  out  in  the  MouiunaS^ ' 
tJermaniie. 

Seepages  137.  142,  281. 
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Born  at  Bagdad,  travelled 
One   of   the   ilistininiished 


macer  Floridus,  wrote,  A.D,  1140,  the  book  D«  mribns  herharujn.  Tho 
editio  [)riuceps  was  piintfd  A.D.  1487  in  Naples;  the  best  edition  is  that  of 
Choulant,  Leipzig,  1832  (140  pa^es).  Nothing  exact  is  kno^^n  about  that 
autlior  himself. 

See  pages  6"27.  642.  684. 

Marcellus    Empiricos,    a   high    functionary   of   the    two    emperors 
fTheodosius»  towartis   t!ie  end  of  the  4th   and  in  the  beginning  of  the  5th 
centuries. — De  medkurnentis  empiricis,  physicis  ac  rationalihus  liber.     Basilese, 
153a. 

See.  pages  183.  72i). 

Marcgraf,   Georg,    1 610-1 G44,   astronomer   and    geograplier   to   Count 
Johann  Moriz  von  Nassau.     See  Piso. 
Seo  pages  187.  211.  228.  371. 

'  Masudi,  or  Alfnasudi,  Ma<joadi.  A.D.  900-958. 
in  Arabia,  India,  and  in  the  East  of  Africa, 
geographic  writers  of  the  Arabs.  His  w  orks  are  being  published  by  the  Society 
aaiatique  of  Paris  :  L&s  Fniiries  d'Or^  texte  et  tradtiction  par  Barbier  do 
Meynard  et  Pavet  de  Courteilk,  8  vols.,  1869- 187  3  (in  continuation), 

I        See  pages  503.  573.  584.  GOO.  680. 

Mattioli,  Pierandrea.  Born  in  1501  at  Siena;  living  as  a  physician  at 
Trento,  Gurz,  Prag ;  died  A.d,  1577,  There  are  many  editions  of  his  chief 
work^  Co^iimeiittirii  in  sex  lihros  Pedacii  Dioscoridis  Anazarbei  de  medica 
mat<?ria.     The  first,  in  Italian^  was  published  in  1544  at  Venice. 

See  pages  32.  147.  183.  390.  439.  450.  609.  650. 

Meddygon  Myddvai — See  Physicians. 

Mesue«  the  younger.     Jahja.  ben  Masaweih  ben  Ahmed.  .  .  ,     Born  at 
MareLlin,  Kurdistan,  physician  to  the  Khalif  Alhakem  at  Cairo;  died  a.d.  1015. 
See  Images  40.  225.  493. 

'  Monardes,  Nicolas,  1493-15B8,  physician  at  SeviUa.~Historia  medicinal 
de  las  cosas  que  se  traeu  de  nu extras  ludias  occiden tales,  que  sirven  en  medi- 
cina.     Sevilla,  15U9.     Latin  edition  by  Clusius,  De  simplidhus  medicamentiif 

I  ex  occidentali  India  delatis^  quorum  in  medieina  usus  est.     Autverp,  1574. 

kSee  Hanbnr}^'s  appreciation  of  the  book  ;  Pharm.  Jouru,  i.  (1870)  296. 
See  pages  148.  202.  206.  443.  466.  534.  537,  697.  705. 

Mutis,  Jos^  Celestino,  1732-1808;    1760,   physician   to   the   viceroy  of 

iKew  Granada;  1782,   in  charge  of  an  **  expedicion  real  botanical"  of  that 

^country.      Se*?  Triana*s  work,  quoted  at  page  36y.      Triaiia  mitch  reduces, 

apparently  with  good  reason,  the  merits  of  Mutis,  which  would  appt-ar  to  have 

been  overrated  by  Himiboldt. 

See  pages  106.  345. 

I  Nikandros  Kolophonios>  of  Klaros,  near  Kolophon  in  Ionia,  in  the 
2ud  century  hx,     Physician  and  poet. 

See  page  6. 

Nostredamc,  Michel  de.  Bom  1503  at  Saint-Rcmi,  Provence,  Pbysi- 
■  cian  and  iistruloger  at  Aix  and  Lyons;  died  A.D.  1566  at  Salon,  Provence. 

See  page  405. 

Oribasios  Pergamenos,  a  friend  and  physician  to  the  emperor  Julianas 
[Apostat4\,  4th  century.     We   referred   chiefly  to  Musseniak^r  et  JJaremlertj, 
^envres  completes  tVOriUt^tus,  6  vols.,  1851-1876. 
See  pages  35.  129.  175,  183.  222,  559.  729, 

Orta,  Garcia  de,  or  Garcia  ab  Horto.    (Years  of  birth  and  death  unknown.) 
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He  was  a  student  of  medicine  anti  natural  sciences  in  the  Untvcrsitiea  of  Sa 
niaiica  and  Alcala,  and  a  tejicher  and  |)li3'sician  in  ilie  University  of  Coiuibi 
(or  Lissabori  1).     lu  1534  Garcia  accompanied  Martim  Affonso  de  8ouza,  ^ranJl 
admiral  of  tlie   ludiau  Heet,  to  Goa,  aud  lived  there  as  a  royal  physician  j 
(Physico  d'El  Rey)  to  iha  hospital.     Garcia  appears  to  liave  been  still  liviagJ 
tlii-^ie   ill    lfi6*2,    when   he   obtained   the  vice-regal   privilege   for   his   bcK»k  I 
^*  CoLyffidos  dos  simples  e  dro^as  he  cousas  medii^iiiais  da  India,  e  assi  dalLruiil 
fmtas  achadas  nella  unde  se  tratam.  ,  .  .  Impresso  em  Goa,  por  Joannes  d« 
endem  as  x  de  AbriJ  de  15G3/'  436  pi>,,  V,  (British  Museum). — F.  A,  von  i 
Yariihagen   has  caused  the  Coloquios  to  be  reprinted  in   1872   at  Li8l>un. 
Garcia  de  Orta's  Coloquios  are,  notwithstanding  the  utterly  diffused  style  tit  I 
the  work,  a  precious  source  of  information  on  eastei'n  drugs.     Tliey  had  the  [ 
goocl  chance  to  be  tmnslated,  as  early  as  the  year  1567,  by  Cla.sius»  who 
omitted  the  iiisignilicaut  parts  of  the  book,  re-arranged  it  conveniently,  and 
added  valuable  notes.     See  Fliickiger  in  Bncbner  s'Eepertorium  fiir  Fharmat'it*, 
XXV.  (1876)  63-69. 

See  pages  43.  86.  130.  154.  200.  226.  24L  272.  405.  415.  429.  462.  512, 
521.  527.  547.  5Sb.  638.  644.  712. 

Oviedo,  Capitan  Gonzalo  Fernandez  de  Oviedo  y  Vald^ — See  Fer- 
nandez* 

Palladius,  Rutilius  Taurus  Aemi^lianus,  an   agricultural   author  of  the  1 
4th  or  .3th  century  of  our  era,  living  probably  in  northern  Italy.     We  hare 
chiefly  refeired  to  Nimrd's  edition  of  tht;  fourteen  books  of  Palladius  **  iMrt' 
Tiistica,''  ¥rhich  is  contained  in  Firmin  Didot's  **  Les  Agrononies  latins,"  Paria, 
1877. 

See  page  328. 

Parkinson,  John,  1567-1629  (1),  an  apothecarj^  of  London,  and  dirt:^>' 
tor  of  the  Koyal  Gardens  at  Hampton  Court.  27ieutnim  boUimcum,  or  isj 
herball  of  large  extent London,  1640.  foL 

See  pages  84.  189.  287.  429.  469.  470.  500.  556.  589.  616.  623,  WM 
698.  731. 

Paulus  ^gineta  (Paulos  Aiginetes),  a  physician  of   tlie  first  half  ^\ 
the  7th  century  of  onr  era,  who  appears  to  have  livetl  for  some  tiun*  at  AVx- 
andria.     Author  of  **  seven  books  "  on  medicine,  which  have  l:K?en   ' 
Hshed,  in  Greek,  in  1528  at  Venice,  and,  in  Latin,  in  1532  at  Paris,  i, 
by  Winter  (Guinfcerus)  of  Andernaeh  :  Cotnpmidii  medici  libri  aeptejiL    ^l 
have  also  refened  to  tho  translation  of  Adams. 

See  pages  3.  35,  175.  183.  271,  281.  559,  563, 

Pa  von,  Josd,  a  Spanish  botanist,  w^ho  explored  in  common  with  liuti  ^J«1 
flora  of  Peru.     Biographic  particulars  about  Pavon  are  wanting  evt- n  in  04- 
meiro's   I^   botiloica   y   los   botanicos   de    la    peninsula    Hispano-Ltisitiisk 
Madrid,  1858.  181. 

See  pages  345.  590. 

Paxi   or   Pasi,  Bartolomco   di ;   the  author  of  a  curious   book  p^ 
practical  information  about  the  weiglits  and  measures  in  use  in  variotts  c^o- 
tries.    There  are  many  editions,  the  tirst  of  wliich,  as  examined  in  18TG  by  ok 
of  ns  (F.AF,)  in  the  library  of   San   Marco,   Venice,  is  found  to  bttftir 
following  title: — *^  Qui  cumineia  la  utilissima  opera  chiamata  T'aW/Jla,  hf^\ 
tracta  de  ogni  sorte  de  pexi  e  misure  conrispondenti  |K^r  tuto  il  mondo  li*»*! 
eomposta  per  lo  excelente  e  exintio  Miser  Eartholonieo  di  i^a^tt  da  Viffldi^  ( 
Stampado  in  uenezia  jier  Albertin  da  lisona  ncrcelle.se  regnante  1  inclytop'' 
cipp  miser  Leonardo  Loredauo,     Auno  domiui  1503.     A  tU  26  del  misK^I 
luio." 

See  pages  235.  609. 
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Peres — Set?  Pires. 

Peri  plus  Maris  Erythraei,  a  survey  of  the  lied  Sea  imd  the  IiKlian 
lOccaii  as  tar  as  the  coast  of  Malabar  In  his  interesting  account,  written  ahout 
ibetwuen  A.i).  M  and  68^  the  author,  commonly  called  Arrian  of  Alexandria, 
^i%'es  a  list  of  imports  and  exports  of  the  various  pliices  which  he  had  visited 
^or  of  wliich  he  had  good  informations.  See  Vincent,  Commerce  and  Naviga- 
tion of  the  Ancients,  etc.  London,  vol.  i.  (1800),  ii.  (1805);  also  C.  Miilltr, 
Geographi  graici  minores,  i  (Paris,  1855)  257-305.  AnoD}Tiii  {Arriani  ut 
fertiir)  Periplus  maris  erytbrsei. 

•  See  pages  35.  142.  272.  493.  520.  529.  577.  599.  664.  675.  680.  715. 
Physicians  of  Myddvai  {Meddygon  Myddfai),  Ktiys  Gryg  {Le.  tho 
Hoarse),  prince  of  South  Wales  (died  in  1233  at  Llandeilo  Vawr),  had  Ids 
domestic  physician,  namely  Hhiwallon,  who  was  assisted  by  his  three  sons 
Cadwgan,  Llrutfydd»  Kinion,  from  a  place  called  Myddvai,  in  the  present  county 
of  Caennarthen.  They  made  a  collection  of  recipes,  the  original  manuscript  of 
which  is  in  the  British  Museum.  Another  collection  has  been  compiled,  from 
the  original  sources,  by  Howel  the  Physician,  son  of  Rhys,  son  of  LleweljTi, 
son  of  PhiHp  the  Physician,  a  lineal  descendant  of  Einion,  the  son  of 
Ehivvallou.  Both  these  compilations  have  been  published  at  Llandovery  in 
1861,  together  with  a  translation,  by  John  Pughe,   under  the  above  title 

1(470  pp.) 
See  pages  6.  40.  65.  7L  141.  157.  161.  170.  180.  299.  305.  310.  316.  334. 
380.  383.  393,  401.  450.  464.  469.  476.  488.  556.  625.  635.  642.  652. 
Pircs,  Tom6  (or  Pyres,  Pirez,  as  he  also  i^Tites  Ids  name  himself),  a 
Portuguese  apothecary.  He  was  the  Erst  ambassador  sent,  probably  in  1511, 
from  Europe,  or  at  least  from  Portugal,  to  China.  Pires  addiessed,  in  1512- 
1516,  several  letters  from  Cochin  and  Malacca  to  the  Atlmirtd  AITonso  d' Albu- 
querque and  to  King  Manuel  of  Portugal.  One  of  them,  written  January  27, 
1516,  from  Cochin  to  the  King,  enumerates  many  drugs  which  were  to  be  met 
with  in  that  place^ — *'damlo  Mhe  noticias  das  drogas  da  India,**  says  the 
writer.  This  letter,  still  existing  in  the  Real  y  Nacional  Archivo  da  Torre 
do  Tombo  (corpo  clironologico,  part  i.  fasc.  19,  No.  102),  was  communicated 
in  1838  by  Bishop  Condo  Don  Francisco  de  San  Luiz  to  the  Portuguese 
Pharmaceutical  Society,  and  published  in  their  **  Jonud  de  Socied.  Pharm. 
Luait  ii'(1838)  36."  It  will  also  be  found  in  the  pamphlet'  **  Elogio  historico 
e  noticia  completa  de  Thom<^  Pires,  pharmaceutico  e  primeiro  naturalista  da 
India;  e  o  primeiro  emhaixador  europeo  a  China*  Memoria  publicada  na 
Gajseta  de  Pharmacia  por  Pedro  Jose  da  Silva."  .  .  .  Lisboa,  1866,  47  pp. 
(**  y  22  fa<:  simile  de  sua  signatura").  We  had,  moreover,  before  us  an 
authentic  copy  of  the  letter  under  notice,  obligingly  written  1st  December, 
1869,  for  one  of  us  by  Senhor  Joaquim  Urbano  de  Veiga,  the  Secretary  of  the 
Sociedad  Pharmaceutica  Lusitana.  According  to  Colmetro,  La  Botinica  y  lus 
Bot4mcos  de  la  Penfnsula  Hispano-Lusitana,  Madrid,  1858.  148,  Peres  was 
attached  to  the  factory  of  Malacca  as  a  *'  scribano  '*  (secretary^)  and  **  por 
tencr  conocimientos  fannaceuticos,"  and  was  sent  to  China,  with  the  character 
.  of  an  ambassador,  in  order  to  examine  more  freely  the  plants.  He  was  im- 
prisoned, says  Cohneiro,  at  Pekin,  and  there  died  soon  after  1521  in  prisoiL 
Yet  Abel  R&niujsat^  in  the  34th  volume  of  the  **  Biographie  universelle  "  (1823), 
p,  498,  and  also  in  his  *'  Kouveaiix  melanges  asiatiques"  ii,  (1828)  203,  states 
that  Pires  proceeded  first  to  Canton,  and  reached  Pekin  in  1521.  From  this 
place  he  was  sent  to  Canton  and  imprisoned  for  many  years  from  political 

1  causes.     He  was  still  living  in  1543. 
Seep^e8  43.  255.681. 
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Piso,  Willem,     The  Dutch,  having  conquered  in  1630  from  the  Sp 
the  north-OiVstL'ra  part  of  the  Brazilian  coast,  between  Natal  and  Porto  Calvo^l 
Count  Jofmnti.  Mortz  t?o?A  Na^aau'Siefjen  was  appointed,  in  1636,  Governor- 
General  of  these  possessions.     He  left  them  in  1644;  the  historj'  of  his  reign f 
18  contained  in  the  work  of  Barl^jtus,  Reruiii  per  Octoeunimn  .  .  .  gest 
.  *  .  historia,  Amstelodauii,  1647.     The  Count  had  alsu  instituted  a  sde 
exploration  of  the  environs  of  Pernambuco  (or  Recife),  his  residencje,  bj 
physician  Pirn  and  Marcgraf^  the  friend  of  the  latter  (see  M.),  who  lived  also  I 
at   the  Count's   court.     They  devoted   several   years  (from    1638  to   16411] 
zealously  to  tlieir  task.      The  results  of  their  investigations  are  found  in — (1)] 
Historia  naturalis  Brasilise,  published  by  Joh.  de  Luet,  Lugd.  Bat.,  1643,     (2) 
Pisonis  de  medkina  brnmlmm  libri  iv.,  ot  G,  Marc^ravii  historic^  rtrtim  no- 
iuralium  Bra^iluB  libri  viii.     Lugd.  Bat,  1648.     (3)  Pisonis  de   %ifriu$qMi 
Iftdloi  historia  natural t  et  m^dica  libri  xiv.     Amstelodaml,  1658. 

See  pages  27.  113.  114.  130,  152.  211.  228.  371.  59L 

Platearios,   Matthseus,  one   of  the  most   distinguished  writers  of  the] 
famous  medi<;al  school  of  Salerao,  about  the  middle  of  the  12th  century     He 
compDed  the  rcmai'kable  dictionary  of  drugs,  "  Liber  de  simplici  medicina," 
which  was  extremely  appreciated  during  the  next  centuries,  and  even  reprinted  | 
as  late  as  the  hegiiming  of  the  17th  ceuturv.     The  work  begins  with  a  defini- 1 
tion  of  the  signification  of  the  term  Simplex  medicina;  it  is  in  these  words:  j 
Circa  iiiittatu  negotium  de  simplicibus  meclicinis  nostrum  vcrsatur  propoeituin. 
Simplex  autem  medicina  est,  quae  talis  est,  qualis  a  natura  producitur :  ut  | 
gariofihis,  nux  muscata  et  similia.  ,  •  *  .    The  work  of  Plafcearius  is  therefure 
usually  quoted  under  the  name  Circa  instans.     The  list  of  the   273  drugs 
enumoi-ated  in  "Circa  instans  "  will  be  found  in  Choulant  (Lc  at  p.  751),  p.  298, 
We  have  referred  to  **  Circa  instans"  as  contained  in  the  volumes — Dispeo- 
Barium  magistri  Nicolai  prtepositi  ad  aromatarios,  Lugduni,  1517,  or  Pnwtica 
Jo.  Serapionis,  Lugd.  1525. 

See  pages  225.  316.  581. 

Plinius  (Cajus  Plinius  Secundus),  A.D.  23-70,  the  well-known  author  of 
the  "  ^afurali^  hitttorite  libri  xxxvii."  We  have  particulai*ly  used  Li^f^ 
tmnslation,  *'  Histoire  naturclle  de  Pline,"  published  in  2  voIjs.  by  Firmin 
Didot,  Paris,  1877. 

See  pages  6.  35.  43.  97.  147.  161.  179.  234.  276,  28L  29 L  305.  310.  S25. 
329.  333.  377.  434.  439.  474.  486.  488.  493.  503.  519.  529.  543.  556.  558.  576. 
595.  609.  627.  644.  661.  664.  672.  677.  680.  729.  733. 

Plukenet,  Leonard,  1642-1706,  physician,  director  of  the  Koyal  gardens, 
London;  coUt^ctor  of  a  large  hcrbariimi  still  existing  in  the  British  MuBOum. 
See  page  16. 

Polo,  Marco,  a  noble  Venetian,  tlie  most  famous  among  medijtTjl 
travellers.  He  spent  25  years,  from  1271  to  1295,  in  Asia,  cViieHy  in  China. 
The  account  of  his  travels  was  written,  in  French,  in  1298,  by  Rusiiciano  of 
Pisa,  aud  published  since  in  numerous  translations  and  abstracts  We  hiTf 
chiefly  refeiTed  to  the  two  following  excellent  works  :  (1)  Prtvihier.  Ijh 
livre  de  Marco  Pok>,  puhli*S  pour  la  premiere  fois  dVpr^s  trois  aianuscfits" 
ia^dits  de  la  Bibliothuque  imp^^riale  de  Paris,  1865.  (2)  Vuh.  The  bot»k  of 
Ser  Marco  Polo  the  Venetian,  concern  ing  the  kingdom  and  mar\^els  of  *iir 
East,  with  notes  and  illustrations.  2  vols.  London,  1871,  second  cditiflB 
1874. 

See  pages  200.  282.  494.  510,  512.  520.  584.  636.  717. 


Pomet,  Pierre,  '*  marchand  6picier  et  droguiste  k  Paris,  ru^  dt  s  I 


bards,  k  la  Barbe  d'Or."-^Histoire  g^nerale  dea  drogues,  1694,  foL  52.^  |  j 
400  engravings.     There  are  later  editions  in  2  vols.,  4*;  that  of  1  i3d  by 
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author's  son,  an  "  apotiquaire  "  at  St.  Dqiiis-     See  Uanburi/s  appreciation  of 
tiie  book,  Pharm.  Jmirii.  i.  (1870)  298. 

S«e  pages  21.  26.  73.  118.  126.  148.  260.  263.  479.  617.  623.  648.  657. 

Porta,  Giovanni  Battista,  1539{1)-1615,  a  distinguished  Naf>olitan  noble- 
Of  his  remarkalile  works  we  have  before  u?>—Be  diMiUu(itjnt%  lib.  ix, 
oiniB  1608,  154  pp.  It  ia  partly  contained  also  in  Porta's  Magise  naturaliB 
lihri  XX,  1589.  yet  not  in  the  earlier  editions  of  the  Magia,  the  first  of  which 
appeiired  in  1558.  Another  work  of  tlic  sanne  author,  tlie  FhyUHjnomica^ 
Naphis,  158.3,  may  be  mentioned  as  one  of  the  diief  works  treating  on  the 
*'  Doctrine  of  Signatures."  Th<^re  are  several  editioas  of  it,  usually  containiof 
the  cnrioUH  tigures  of  the  tubers  of  orchids  as  especially  connected  with  that 
superstitious  doctrine. 

See  pages  118.  263.  385.  479.  526.  580.  653.  655. 

Prsepo situs,  Nicolaus,  one  of  t!ie  eminent  physicians  of  the  school  of 
Salerno  {see  S.)  living  in  the  first  half  of  the  12th  century.  He  gives  in  his 
AntidoUirium^  first  edition,  Venetiis  1471,  the  composition  of  about  150 
medicines^  which  were  much  used,  under  his  name,  during  the  following 
centuries.    They  are  enumerated  in  Choulant's  book,  mentioned  p.  751  before. 

Pun-tsao,  a  great  Chinese  herbal,  written  by  Lt-she-chiu,  in  the  middle 
of  the  irjth  century.  It  consists  of  40  thin  octavo  vohimesj  the  first  three  of 
which  contain  about  1,100  woodcuts.  Por  more  exact  information  considt 
Uuiihurf/^  Science  Papers,  212  et  seq. 

See  pages  4.  76.  83.  167.  510.  520. 

Ramusio,  Giovanni  Battista.— Terza  editione  delle  navigation!  e  viaggi 
raccolti  gik  da  G.  B.  K^imusio,  3  vol  M.  Venetia,  1554.  A  valuable  collection 
of  accounts  of  mediieval  travellers,  chieily  Italian. 

See  page  4. 

Ray  (Wray,  or  Rajus)  John,  1628-1705,  a  clergyman  and  distinguished 
botanist.  His  Herbarium  is  preserved  in  tlie  British  Museum.  Historia 
plantarum,  3  vols.,  folio,  Loudon,  1686-1704. 

See  pages  254.  277.  481.  482.  615.  73L  740. 

Redi,  Francesco,  a  physician  of  Are^zo,  who  lived  at  Florence. 
JSsperiefize  intorno  a  diverse  cose  nalurali  e  particulamiente  a  quelle  che  ci  son 
portate  dell'  India.     Firenze,  167L 

Seepages  24.  111.  287. 

Rhazes  (Abu  Bekr  Muhammad  ben  Zakhariah  Ah-azi)  from  Raj,  in  the 
Persian  provijice  Chorassan,  where  he  was  a  physician  to  the  hospital  and 
subsequently  at  Bagdad;  died  A.r>.  923  or  932, 

See  pages  3.  271.  393.  642.  716. 

Rheede  tot  Drmdtestein,  Hendrik  Adriaan  %^an,  16364601,  Dutch 
governor  of  Malnbar,  He  ordered  the  most  conspicuous  plants  of  India  to  be 
figtired  and  to  be  described,  mostly  by  Jan  Commeliu,  professor  o^  botany  at 
Amsterdam.  This  great  and  vahiable  work  is  the  I/oritut  indieus  fncUabaricuSt 
12  vols,  folio,  Amst^^lodami  1678-1703,  with  794  platea. 

See  pages  130.  189.  211.  297.  403.  421.  425.  547,  565.  580.  644,  677.  726. 

Ricettario  Fiorentino;  one  of  the  earliest,  if  not  the  very  first,  printed 
Pharmacopteia  published  by  authority.  It  bears  title  :  Eicettario  tii  duttori 
4leir  arte,  e  di  medicina  del  collegio  Fiorentino  all'  in,staijtia  delli  Srgnori 
Oonsoli  della  universita  delli  speciali.  Firenze,  1498.  Folio.  Wo  have 
referred  to  the  edition  of  1567,  printed  at  '*  Fiorenza,  Nella  Stamperia  dei 
(fiunti  1574."  There  aie  other  editions  of  that  Florentine  Pharmacojioiia 
down  to  tlie  year  1696. 

See  pages  40.  410.  706. 
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Roteiro.     The  account  of  the  famous  expedition  of  Vtisco  da  Gama  to  the  | 
Capo  (22rnl  NovoiTibor,  !497)»  due  to  one  of  his  compauions,  Jlvaro  VfIIi<K 
The  autlior  enumerates  in  liis  remarkable  pampldet  (Kt*e  title  at  pjige  4^6) 
several  spices  and  dmjLCs  of  Inilia,  stating  their  prices  there  and  in  Alexjuidiia. 
Sec  also  Ilcf/dj  Geschichto  dos  Levantehandels,  ii.  (187^)  507. 

See  pages  404.  496, 

Ruel,  or  Ruellius,  also  de  la  Rouclle,  Jean,  1474-153T.  Phydcuml 
at^Hoissons,  histly  canon  at  Paris,  Dc  natuia  slirpium  libri  liL  Parudiiy] 
1536.     Folio,     (See  also  Scrii/onitf^  Latins*) 

See  pages  3L  388. 

Ruiz,   Hipolito,      1754-1816.      A  .Spanish  botanist,  in   1777   appointed 
director  of  the  celebrated  ejcploration  of  Pcro  and  CluJe.     (See  also  Pavon.) 
See  pages  79.  345.  590. 

Rumphius  (Eumpf),  Gcorg  Eberhard,  1627-1702.  Dutch  governor  of 
Auiboina.  He  figiu-cd  and  described  715  plants  of  that  island  in  the  Her 
barinm  amboinonse,  7  vols.,  Amstelodaini,  1741-1755,  folio,  696  plates. 

See  pages  130.  189.  211.  278.  297.  336.  421.  565,  600.  673.  726.  749. 

Saladinus,  of  Ascoli  (probably  Ascoli  Ax  Satiano  in  the  Capitaimtft, 
Apulia) J  pliysician  to  one  of  the  Princes  of  Tarcntum  (and  apparently  aUo  t<i 
the  grami  constable  of  Naples,  Prince  Giovanni  Antonio  do  Baizo  Unstno). 
He  is  the  author  of  the  *'  Compendium  aromatariorum  Sidadiiii,  principis  tareoti 
digiiissimi  medicr,  dihgenter  cor  rectum  et  eniendatuni.  Imprc^sum  in  ahao 
studio  Bononiensi,  1488  ;''  4\  58  page^.  Further  on,  the  author  calls  hiniJseU' 
Doniinus  Sahitlinus  de  Esculo,  Serenitatrs  Principis  Tarenti  phisicus  princi- 
palis. At  the  end  of  his  pamplilot  he  gives  the  list  of  drugs  "  commnniter 
necessariis  et  iisiUitis  in  qualibet  aroniataria  vel  apotheca"  ,  ,  ,  .  This  book 
intended  for  the  druggists,  aromcUarii,  was  written  between  A.D,  1442  and 
1458,  as  shown  by  Hanhnry,  Science  Papers,  358. 

See  pages  148.  183.  225.  377.  388.  456.  582.  585.  600. 

Salerno,  the  school  of  medicine.  During  the  middle  ages,  from  aboot 
the  9  th  century,  there  were  flourishing  in  the  said  Italian  town  a  large  nuniljcr 
of  distinguislicd  raedical  practitioners  and  teachers.  It  is  one  of  their  moriU 
to  have  transmitted  the  medical  art  and  knowledge  of  the  Arabs  to  medunDTil 
Europe, — See  also  Aipkita,  CouMantinus  A/ricanus^  Plateatius,  N icolaiu I*rtBpo~ 
bUus.  That  once  famous  institution  continued  an  obscure  existence  even  down 
to  the  year  1811,  when  it  was  suppressed,  November  29th,  by  order  of 
Napoleon.— See  pages  31,  22b,  321.  334.  377.  690. 

Sanudo,  Marino,  a  well  infonned  Venetian  writer,  author  of  (1)  X\U 
de  duchl  di  Veruzia/m  Muratori,  Scriptores  rerum  italicarum  xxii.  (Medioljial 
1733)  954  et  seq.  (2)  Marinus  Sanutus  diet  us  Toraeilus  Patricius  Vcnctu£» 
Liht^iT  J:)ecreiorti7n  lidelium  crucis  super  terras  sanctae  recuperatione  et  conwjrva* 
tione,  in  Orientalis  Historian,  torn  ii.  (Hanoviae,  1611)  22;  lib.  L  part  i 
cap.  1.  The  latter  work  contains^  at  page  23,  a  classified  list  of  e^istem  dru^; 
among  the  most  valuable  spices^  Sanudo  mentions  cloves.  cubel»s,  mace,  un^ 
megS)  spikenard  ;  among  those  less  costly,  cinuamou,  ginger,  olibanum,  popptf- 

See  page.5  245,  636. 

Scribonius  Largus,  a  Roman  physician  of  the  first  century  of  ourcr* 
He  accompanied,  in  A.D.  43,  the  emperor  Claudius  when  he  atteiupt«<d  d» 
definite  conquest  of  the  island  of  Britain.  Scribonius  is  the  autlior  of  tV 
valuable  book,  CompQwitityfted  Medicamenkyrum  seu  Compositiones  iu«dicv,tk 
earliest  edition  of  which  is  due  to  Kuel,  Paris,  1529. 

See  [»ages  6.  35.  42,  147.  179.  219.  245,  331.  493.  503. 
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Simon  Januensis^ — See  pages  0.  44.  582*  652. 

Sloane,  Sir  Hans,  1660-1753.  In  1G87  physician  to  the  governor  of 
I  Barbados  and  Jamaica*  His  library  and  large  collections  of  natural  history 
I  formed  the  iiucleiisofthe  British  Museum.  He  wrote  (1)  Cakdoytt^  plantarum 
I  qua?  in  iosiihi  Jamaica  spoilt©  proveniunt  A-el  vnlgo  coluntiir  ,  ,  .  .  ,  adjectis 
'aliis  quibusdam,  qiue  in  iiisulis  Maderse,  Barbados,  Nievcs  et  St.  Christophori 
[naacuntur,  Londini,  1696.  (2)  A  mi/age  to  the  islamis  Madera,  Barbados, 
iKieves,  St.  Christopliors  and  Jamaica.     London,  1707-1725,  fol. 

See  pages  18.  73,  188.  203.  288.  591.  615.  629.  710. 

Susruta.  The  author  of  ^^  Ayurt^edas,*'  i.e,  the  hook  of  health,  an  olil 
Sanskrit  meflical  work  in  which  a  large  number  of  eastern  drugs  are  mentioaed. 
It  wa.s  first  printed  in  the  original  language  at  Calcutta,  2  vols.,  183.5-1836,  and 
after^vanls  translated  under  the  name  Susnifas  Ayurvedas,  id  est  medieinie 
syateraa  a  venerabili  Dlmnvantare  denionstratnni,  a  Susruta  diacipulo  compusi- 
turn.  Nunc  primura  ex  Sanskrita  in  Latin um  sermonem  vertit  ....  Fr. 
Hessler,  Erlangte,  3  vols.,  1844-1850.  And  by  the  same  translator,  Com- 
mentarii  et  annotationes  in  Susrutae  ayurvedam,  1852-1855.  Susruta  was?  once 
supposed  to  have  wTitten  centuries  before  Christ,  but  chieHy  the  researches  of 
Prof.  Haas,  London,  in  the  Zmtschrift  der  Deut^cheti  Morgenlandischmi  Ge^idl' 
ic/iaft^  XXX.  (1876)  617  -817*^.  and  xxxi.  (1877)  647,  make  it  not  iraprolmble  that 
the  Sanskrit  *^Susnita'^  might  have  been  generated  from  the  Greek  Hip- 
pokratea  by  way  of  tlic  intermediate  form  "Bukrat^"  The  oldest  testimony 
as  to  the  time  of  Susruta  (aod  Charaka,  see  before)  is  the  statement  of  Ibn 
Abu  Oseibiah,  in  the  13th  century,  tliat  Susruta  had  been  translated  into 

•  Arabic  about  the  end  of  the  8th  century. 
See  pages  154,  188.  211.  225.  295.  315.  42L  425.  436.  503.  547.  572,  644. 

Tabernaemontanus,  Jacob  Theodor,  physician  at  Heidelberg;  dicil 
A.D.  1590.  A  pupil  of  Tragus.  ^ — Neuw  Ivreuterbuch,  Frankfurt,  1588,  fuh'o  ; 
second  part,  1591,  lioth  with  fig.  Later  editions,  also  in  German,  by  Caspar 
Bauhin  and  Hieronymus  Bauhin.  Latin  translation,  Eicones  plantarum  seu 
stirpium  .  .  .  FraticofuTti,  1590,  with  2225  engravings. 
^        »See  pages  308.  390.  73 L 

V  Talbor,  or  also  Tabor,  Robert,  1642-1681.  This  singular  personage 
having  been  apprenticed  to  Dear,  an  apothecary  of  Cambridge,  settled  in 
Essex,  where  be  practised  medicine  with  much  success.  He  afterwards  came 
to  London,  and  in  1672  published  a  small  book  called  Hr/jcToAoy/tt,  a  rational 
a^tount  of  the  cause  and  cure  0/  aifueti  (London,  12").  As  stated  at  page  344, 
he  was  appointed  physician  to  the  king,  and  on  27tb  July  of  the  same  year, 
received  the  lionour  of  knighthood  at  WhitehalL  But  he  was  not  a  member  of 
the  College  of  Physicians ;  and  to  save  him  from  attack,  Charles  II.  caused 
a  letter  to  h^  written  restraining  that  body  from  interfering  with  him  in  liis 
medical  practice.  (Baker,  Lc.  at  page  344,  note  1).  The  appointment  as  royal 
physician,  made  in  consideration  of  **  good  and  acceptable  services  performed/' 
led  to  the  issuing  of  a  patent  under  the  Privy  Seal,  dated  7th  August,  1678, 
granting  to  Sir  Kobert  Talbor  an  annuity  of  XI 00  per  annum,  together  witli 
t!ie  profits  and  i)rivileges  appertaining  to  a  physician  in  ordinary  to  the  sove- 
reign. In  1679  Talbor  visited  France  and  Spain,  as  recorded  in  the  H^rufAl 
des  iummlles  etc.  pendant  rann<-'e  1679  (Paris,  1780)  466  (this  includes  the 
QazeiU  de  France^  23rd  Sept.,  1679).  The  journey  to  Spain  he  made  in  the 
suite  of  the  young  queen  of  Spain,  Louise  d'Orleans,  niece  of  Louis  XIV.,  of 
whom  he  is  descril>ed  as  premier  mldtcin.  During  Talbor'a  absence,  his  prac- 
tice in  London  was  carried  on  by  his  brother,  Dr.  John  Talbor,  as  is  proved  by 
an  advertisement  in  the  True  News  cr  Mercurius  Anglicus^  January  7-10,  1679, 
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Ie  France  Talbor  had  the  good  fortune  to  care  the  Dawphin  of  an  attack  ( 
fever,  and  also  treated  with  success  other  eminent  persons.     (See  Lrilnn  t 
Madame  ih  Sevi(jm%  noiiv.  ed.  tome  v.,  1862,  559  ;  also  tome  \^,  letters  of  15ii 
and  29th  Sept.  and  6th  Oct    1679.)     Tlic  pliysicians  both  in  England  : 
France  were  exceedingly  jealous  of  the  successes  of  an  irregular  practitione 
like  Talbtir,  and  averse  to  admit  the  merits  of  his  practice.     Yet  D'Aqaia 
first  physician  to  Louis  XIV,,  prescribed    Viri  de  Quitupnna^  as  well  aa  pel 
dered  bark,  for  the  king  in  I OBG, — See  J.  A.  Le  Eoi,  J.  Jour^ml  de  la  satUe  dy  i 
Lfjuw   XIV.,  Paris,  IB62;   171.   431.      But  Tidbors  happy  results  broa 
liim  inti*  faviiur  with  Louis  XIY.,  wlio  induced  liim,  in  consideration  of  ai 
(jf  2,00J)  Ljuis  d'or  and  an  animal  pension  of  2,000  Uvres,  to  explain  his  mo 
of  treatnient,  which  proved  to  consist  in  the  administration  of  considerabk 
doses  of  cinchona  bark  infused  in  wine,  as  \>dll  be  seen  in  the  pnmplilpt ;  Lti\ 
(iflmirabl*i^  qijalitez  du  Kijikiua  conjlrmees  ftar  plusieurg  t^pericnces^  Paris,  IB89j 
12*.    Talbor  did  not  long  enjoy  hi^^  prosperity,  for  he  died  in  16SL,  aged  nlwiif 
40  years.     He  was  buried  in  Trinity  Church,  Cambridge,  where  a  monu 
tal  inscription  describes  him  as—**  Febrium  malleus  "  and  physician  to  Charll 
IL,  Louis  XIV.,  and  the  Dauphin  of  France.     In  Talbor's  will^  proved  by  t 
wiilow,  Dame  Elizabeth  Talbor,  alias  Tabor,  relict  and  executrix,  18th  Xof^ 
18GI,  and  preserved  at  Doctors'  Commons,  mention  is  made  of  an  only  i 
Philip  Louis. 
See  page  344. 

Theophrastos  Eresios,  of  Eresos,  in  the  island  of  Lesbos,  about  37()-^ 
285  n.c.  The  earliest  boUvnical  author  in  Europe,  having  consigned  in  his 
w^orks,  written  about  the  year  314  B.C.  or  later,  an  admirable  amount  of  excel- 
lent  observations,  either  of  his  own,  or,  as  many  suggest,  originated  from 
Aristotle.  Among  the  numerous  eiiitions  of  Theophrast's  works  (printed  ss 
early  aa  A.D.  1483)  we  niay  point  out  Wimmors  Latin  translations,  torn.  I 
Ifistaria  pktntarum,  torn.  ii.  IJe  Causis  pluntarum.  Leipzig,  1854  ;  ot  tlit 
French  edition  of  the  same  translator,  Th^ophraste,  CEuvres  compkte^j 
Paris,  186G,  Firmin  Didot 

See  pages  42.  97.  136.  142,  146.  147.  161.  166.  175.  179.  234.  250.  2^ll 
310.  321.  393,  418,  439.  519.  529.  567.  576,  595,  598.  620.  644.  661.  664. 
C77.  690.  715,  723.  733. 

Toumefort,  Joseph  Pitton  de,  16564708.    Important  as  are  his  attctopd 
to  establish  a  scientific  claasification  of  plants,  his  merits  as  a  careful  obeeirer 
(1700-1702)  of  eastern  plants  are  of  still  more  weight  from  a  pharmaceati^ 
standpoint.     The  lattor  is  evidenced  by  his  Kelationa  d'un  voyage  du  Lewktrl 
.  ,  .  .  Paris,  1717,  2  vols. 

Seepages  163.  175. 

Tragus  (Bock),  Hieronyinua,  1498-1554.  A  friend  and  pupil  of  Bruaftli] 
(see  B.),  protest  ant  clergyman  at  Honibach.  near  Zweibriicken,  BaTifWi^ 
Palatinate.  He  gave  remarkably  good  descriptions  of  the  indigeuutis  plants,  ^ 
with  figures,  in  hts  *'  Kr&uterbiick^^'  the  best  edition  of  which  was  publishi!dp»  < 
Cicrman  at  Strassburg,  a.d.  1551,  and  a  translation  in  1552:  Hicmtj)5« 
Tragi,  de  stirpinm,  maxime  earum  quae  in  Germania  nostra  nascimiar  Qsititfi^ 
nomenclaturis,  etc,  libri  tres. 

Sec  pages  170.  295.  384.  388.  434.  450.  456.  469.  540.  665.  676. «» 
699.  731.  734. 

Turner,  William^  born  at  Morpeth,  Northumberland  (date  not  )ed0^ 
died  156tl.  In  1538  he  waa  a  student  of  theology  and  modiehis  • 
Pembroke  College,  Cambridga  Turner  lived  many  ye^rs  in  Cl^niiaDT,^' 
was  an  intimate  friend  of  Conrad  Oesner,     The  "  New  I£&rhaU^  ivhensD  •• 
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contayned  tlie  names  of  herbes  in  Greeke,  Latin,  ....  and  in  the  potecaries 
and  herbaries  ....  with  the  properties  etc.,  by  William  Turner,  London, 
1551;  the  seconde  parte,  CoUen  (Cologne),  1562;  the  third  parte,  London, 
1568,"  is  the  earliest  scientific  work  on  botany  in  the  English  literature.  To 
its  author  is  also  due  the  foundation  of  the  Kew  Gardens. 
See  pages  292.  378.  480.  556.  568.  571.  729. 

Vasco  da  Gama— See  Roteiro. 

Vegetius  Renatus.  A  treatise  on  veterinary  medicine,  written  appar- 
ently about  the  beginning  of  the  5th  century  of  our  era,  is  attributed  to  an 
author  of  the  above  name.  See  Choulant,  p.  223  of  the  work  quoted  before 
(p.  751). 

See  pages  175.  380. 

Vignolius — See  Liber  pontificalis. 

Vindicianus,  physician  to  the  Emperor  VdUntinianua  I.,  about  A.D. 
364-375.  For  further  information  see  Ckoutan^s  work  (quoted  at  p.  751), 
p.  215;  also  HaO^,  BibL  bot.  i.  151. 

See  page  559. 
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Natural  Orders  are  printed  in  small  capitalfl,  as  Acanthacea:  headings  of  articles 
in  thick  type,  as  Ammonianim. 


Aaqarqarha,  383 

Abelraoschus  esculentus  Giiill.  et  Per- 
rottet,  94 

Abies  balsamea  Marshall,  612 
„     canadensis  Michaux,  612 
„     excelsa  DC,  616 
,y     pectinata  DO.,  615 

Abietic  acid,  607.  608 

Abietite,  615 

Abilo,  147 

Abnis  precatorius,  4.jl88 

Abuta  ruf escens  Aublet,  30 

Abutua,  26.  30 

Acacia  abjssinica  Hochst.,  234 

„      Adansonii  Guill.  et  Perr.,  234 

„      arabica  Willd.,  234 

„     capensis  Burch.,  237 

„     Catechu  Willd.,  240 

„     dealbata  Link,  237 

„      decurrens  Willd.,  237 

„     fistula  Schweinf urth,  234 

„      glaucophylla  Steudel,  234 

„     homalophylla  Cunningh.,  237 

„     horrida  Willd.,  237 

„      Karroo  Hayne,  237 

„      lophantha  Willd.,  67 

„     moUissima  Willd.,  237 

„     nilotica  Desfont,  234 

„     pycnantha  Benth.,  237 

„      Senegal  Willdeuow,  233 

„      Seyal  Delile,  234.  237 

„     stenocarpa  Hochsletter,  234 

„      Suma  Kurz,  241 

„      Verek  Guill.  et  Perrott.,  232 

Acacien-Gummi,  233 


AcANTHACB.fi,  472 

Acer,  sugar-yielding  species,  721 
Aceite  del  palo,  229 

„      de  Sassafras,  540 
Aconella,  11 
Aooniue,  9 
Aconite,  Japanese,  10 
„       Indian,  12 
„       leaves,  11 
„       Nepal,  12 
„       root,  8 
Acouitic  acid,  11.  718 
Aconitiue,  9 
Acouitum  Anthora  L.,  10 

„        Oammarum  Jacq.,  10 
„        ferox  Wall.,  12 
„        heterophyllum  Wall.,  14 
„        japonicum  Thunberg,  10 
„        luridum  Hkr.  et  Thorns.,  12 
„        Lycoctonum  L.,  10 
„        Napellus  L.,  8 
„        palmatum  Don,  12 
„        paniculatum  Lam.,  10 
„        StOrckeanum  Beichenb.,  10 
„        uncinatum  L.,  12 
„        variegatum  L.,  10 
A  core  odorant,  676 
Acoriu,  678 

Acorus  Oalamus  L.,  676 
Acrinyl  sulpho-cyanate,  70 
Act£ea  racemosa  L.,  15 
„    spicata  L.,  3.  15 
Adragante,  174 
Adraganthin,  174.  178 
iEgle  Marmelos  Oorrea,  129 
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-^culin,  541 

uEtbusa  Cynapium  L.,  302 

Affium,  49 

Afyun,  43 

Agaricus  Oreades  Bolt.,  251 

Agave  americana  L.,  680 

Agi,  452 

Agropynim  aciitum  R.  et  S.,  730 

„         juuceum  P.  de  Beauv.,  730 
„         pungeiis  R  et  S.,  730 
„  repeus  P.  de  Beauv.,  729 

Ajowan  or  Ajvan,  302.  333 
Akulkara,  383 
Alantcamphor,  381 
Alantic  acid,  381 
Alantol,  381 
Alantwurzel,  380 
Albizzia  lophautha  Benth.,  67 
Aleurites  cordata  Miiller  Arg.,  91 
Aleuron,  565 
Alga  marina,  749 
Alga  zeylanica,  749 
Alq^  747 

Alhagi  Camelorum  Fischer,  414 
Allspice,  287 
Allyl  cyanide,  66 

„    sulphocyanide,  66 
Almond,  bitter,  247 

„  „      ess.  oil  of,  248 

„  -legumin,  247 

„  oil,  246 

„         sweet,  244 
Aloe,  679 

„     species  yielding  the  drug,  679 
Aloes  wood,  281 
Aloeresic  acid,  689 
Aloeretic  acid,  689 
Alo^retin,  689 
Aloes,  679 

„      Barbados,  685 

„      bitter  of,  689 

„      Bombay,  684 

„      Cape,  685 

„      Curasao,  685 

„      East  Indian,  684 

„      hepatic,  684 

„      Moka,  685 

„      Natal,  686 

„      resin  of,  686 

„      Socotrine,  684 

„  „  liquid,  685 


Aloes,  Zanzibar,  684 
Aloctic  acid,  689 
Aloetin,  689 
Aloln,  687 
Alolfsol,  689 
Alorcinic  acid,  689 
Alpinia  Cardamomum  Roxb.,  643 
„      Galanga  Willd.,  643 
„       oiiicinarum  Hance,  641 
Alstonia  scholaris  R.  Brown,  421 
Althaea  ofl&cinalis  L.,  92 
Altingia  excelsa  Noronha,  272.  277 
Amandes  am^res,  247 

„       douces,  244 
Amantilla,  377 
Ammi  copticum  L.,  302 

„     majus  L.,  304 
Amomis  acris  Berg,  289 
Ammoniacum,  324 

„  African,  327 

Ammoniak-Gummiharz,  324 
Ammoniaque,  gomme-r6sine,  324 
Amomum  aromaticum  Roxb.,  650 

„        Cardamomum  L.,  648 

„        genuinum,  648 

„        Korarima,  650 

„        maximum  Roxb.,  650 

„        Melegueta  Roscoe,  651 

„        rotundum,  648 

„        subulatum  Roxb.,  649 

„         verum,  648 

„        xauthioides  Wallich,  649 

„        Zingiber  L.,  635 
Ampkudeje,  159 
Amygdalae  amarae,  247 

,,  dulces,  244 

Amygdalin,  248 
I      Amygdalus  communis,  244.  247 
Amylum  Marantas,  629 
Amyrin,  150 

Amyris  elemifera  Royle,  152 
Anacardiace^,  161 
Anacyclus  officinarum  Havne,  3>4 

„  Pyrethrum  DC,  3S3 

Auamii-ta  Cocculus  Wight   et  Ani-^ 
31 

.,         paniculatii  Colebr.,  31 
Anamirtic  acid, 
Ananto-mul,  42 
Andrographis    paniculaU    Wall,  -J--" 
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Andropogon  Calamus  aromaticus  Boyle, 
725 
„  citratus  DC,  725 

„  laniger  Desf.,  728 

„  Martini  Eoxb.,  725 

,y  muricatus  Retzius,  728 

„  Nardus  L.,  725 

„  pachnodes  Trinius,  725 

„  Schcenanthus  L.,  267.  725. 

728 
Anethol,  22.  309 
Anethum  Foeniculum  L.,  308 
„        graveolens  L.,  327 
„        segetum  L.,  328 
„        Sowa  Roxb.,  328 
Angelic  acid,  313.  386.  389.  391 
Angelic  acid  in  Sumbnl,  313 
Angelin,  81 
Angostura  Bark,  106 
Angost  urine,  107 
Anguzeh,  318 
Animi,  148.  152.  163 
Anis  6toil6,  20 
Anise  de  Sib^rie,  21 
Anise  or  Aniseed,  310 
„      -camphor,  22.  309 
„      Star-,  20 
An  tarn  ul,  427 
Anthemis  nobilis  L.,  384 

„        Pyrethrum  L.,  383 
Anthophylli,  286 
Anthriscus  vulgaris  Persoon,  302 
Aphis  chinensis,  168 
„      Pistacise,  598 
Aplotaxis  auriculata  DC,  382 
„        Lappa  Decaisne,  382 
Apocodeine,  59 
Apoctne^,  421 
Apomorphine,  59 
Aporetin,  499 
Aqua  Aurantii  florum,  126.  127 

„      Naphse,  126.  127 
Aquilaria  Agallocha  Roxb.,  681 
Arabic  acid,  238 
Arabin,  238 

Arabisches  Gummi,  233 
Arachic  acid,  97.  187.  420 
Arachide,  186 
Arachis  hypogsea  L.,  186 

oil,  186 
Arbol-a-brea,  147. 150 
Arbutin,  401 


Arbutus  Uva-ursi,  401 
Arctostaphylos  glauca  Swindley,  402 

„  oflScinalis   Wimmer    et 

Grab.,  401 
„  Uva-ursi  Sprengel,  401 

Areca  Catechu  L.,  669 

„      nut,  211.  512.^669 
Arekanusse,211.  612 
Arenga  saocharifera  Mart.,  721 
Argel  plant,  220 
Aricine,  359 
Arka,  425 
Aristolochia  reticulata  Nuttal,  593 

„  Serpen  taria  L.,  692 

Aristologhiace^  691 
Armon,  71 
Armoracia,  71 

Arnica  augustifolia  Vahl,  390 
„      flowers,  392 
„      montana  L.,  390 
„      root,  390 
Amicin,  391 
Arnicine,  391 
AROIDEiE,  697 
Arrack,  721 
Arrowroot,  629 

„  East  Indian,  634 

Artanthe  adunca  Miq.,  591 
„        elongata  Miq.,  689 
„        lanceaefolia  Miq.,  591 
„        mollicoma  Miq.,  114 
Artanthic  acid,  690 
Artemisia  Cina  Berg,  388 

„  Lercheana  Karel.  et  Kirilow, 

387 
„  maritima  Ledebour,  387 

Artocarpaceje,  642 
Arundo  Ampelodesmos  Cirillo,  747 
Asa  dulcis,  405 
Asafoetida,  314 

Asagrsea  officinalis  Lindley,  697 
Asant,  314 

ASCLEPIADE^  423 

Asclepias  asthmatica  Roxb.,  427 
„        gigantea  Willd.,  42i 
„        Pseudo-sarsa  Boxb.,  423 
„        Vincetoxicum  L.  79 

Ashantee  pepper,  589 

Asparagin,  93 

„         in  Belladonna,  459 
„         in  liquorice,  182 

Asparagus  sarmentosus  L.,  15 
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Aspartate  of  amroouium,  93 
Aspic,  479 

Aspidine,  735 

Aspidium  Filix-mas  Swartz,  733 
,,        Goldieanum  Hooker,  733 
„        Oreopteris  Sw.,  735.  736 
„        spinulosum  Sw.,  735.  736 
„        marginale  Sw.,  733.  736 

Asplenium     Filix-foemina     Bernhard, 
735.  736 

Assafoetida,  314 

Astragalus    adscendens      Boissier    et 
Haussknecht,  174.  415 
„        bracby calyx  Fischer,  174 
„        cjlleneus  Boiss.  et  Heldr.,  175 
„        eriostylus  B.  et  HausskD.,  1 77 
„        florulentus  B.  et  Hkn.,  415 
„        gummifer  LabilL,  174.  176 
„        kardicus  Boiss.,  174 
„        leioclados  Boiss.,  174 
„        microcephalus  Willd.,  174 
„        pycDocladus  B.  et  H.,  174 
„        stromatodes  BuDge,  174 
„        verus  Olivier,  175 
„        yielding  maDoa,  174 

Astaphis  agria,  6 

Atfs  or  Atees,  14 

Atraphaxis  spinosa  L.,  415 

Atropa  Belladonna  L.,  455 

Atropic  acid,  457 

Atropine,  457 

Atrosin,  458 

Attar  of  rose,  262 

„  adulteration  of,  237 

Aucklandia  Costus  Falconer,  382   " 

Atherospcrma  moschatum  Labill.,  539 

Atisine,  15 

Ativisha,  12 

Aubletia  trifolia  Bich.,  1 14 

Aun6e,  380 

AURANTIACE^,  114 

Azadirachta  indica  Jussieu,  154 

Babul  or  Babur,  234 

Babunah,  386 

Baccaj  Spinse  cervinte,  157 

Baccae,  see  Fructus 

Bactyrilobium  Fistula  Willd.,  221 

Badiaue,  20 

Badiyane-khatai,  22 

Bael  Fruit,  129 

Baisiibole,  141 


Bakam,  216.  521 

Baldrianwurzel,  377 

Baliospermum  montannm  Mliller  Ar| 

567 
Balisier,  633 
Balm  of  Gilead,  613 
Balsam,  Canada,  612 
„        Capivi,  227 
„        Copaiba,  227 
„        Gurjun,  88 
„        of  Peru,  205 
„        of  Tolu,  202 
Balsamo  bianco,  210 
„       catolico,  210 
„       negro,  207 
Balsamodendron  africanum  Amott,  1 
„  Ehrenbergianum  Ber 

140 
„  Myrrha  Nees,  140 

„  Opobalsamum  Kud^ 

140 
Balsaroum  canadense,  612 
„  Copaiba,  227 

Dipterocarpi,  88 
Gurjunse,  88 
indicum,  205 
nucistae,  507 
peruvianum,  205 
Styracis,  271 
tolutanum,  202 
Barbaloln,  687 
Barberry,  indian,  34 
Barbotine,  387 
Bareutraubeiiblatter,  401 
Barlappsamen,  731 
Barley,  pearl,  722 
Baros  camphor,  516 
Barosma  betulina  Bartl!,  108 
„      Camphor,  109 
„      crenata  Kiiuze,  108 
„      creniilata  Hkr.,  108 
„      Eckloniana  Berg,  110 
„      serratifolia  Willd.,  lOS 
Barraa  or  Galipot,  608 
Barwood,  202 
Bassia  tree,  728 
Bassora  gum,  178 
Bassorin,  178 
Baataroni,  286 
Batatas  Jalapa  Choisy,  444 
Baume  de  Canada,  612 
„        Chio,  165 
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Baume  de  Chypre,  165 
„         Copahu,  227 
„         P^rou,  205 
„        S.  Salvador,  205 
„        Tolu,  202 
Baumol,  417 
Bay-berry  tree,  289 
Bay  leaves  (Pimeuta  acris),  284 
Bazgbauj,  598 
Bdellium,  35 
Bearberry  Leaves,  401 
Bebeeru  or  Bibiru  Bark,  535 
Bebiriue  or  Bibirine,  536 
Behenic  acid,  68.  70 
Bela,  129 
Beli,  130 
Belladonna  Leaves,  458 

„         Boot,  455 
Belladonnine,  457 
Bendi-kai,  94 
Benic  acid,  68.  70 
Benjoin,  403 
Benn6  Oil,  473 
Benzoeharz,  403 
Benzoic  acid,  408 

„  in  Balsam.  Peruv.,  208 

„  in  Dragon's  Blood,  674 

Benzoin,  403 

„        Penang,  407 
„        Siam,  406 
„        Sumatra,  407 
Benzylic  alcobol,  274 
„        cinnamate,  209 

BERBERIDBiE,  34 

Berberine  in  Berberis,  36 

„        in  Calumba,  25 

„        in  Coptis,  5 

„        in  Podophyllum,  38 
Berberis  aristata  DC,  34 

„       asiatica  Eoxb.,  35 

„      chinensis  Desf.,  36 

„      Lycium  Boyle,  34 

„      vulgaris  L.,  36 
Bergamot  Camphor,  123 

„        essence  of,  121 
Bergaptene,  123 
Bertramwurzel,  383 
Besenginster,  170 
Beta  maritima  L.,  720 
„     -quinine,  358.  360 
Betel  Nuts,  669 
Betelnlisse,  669 


Betula  alba,  tar  of,  623 
Beurre  de  Cacao,  95 

„         Muscade,  507 
Bevilaoqua,  297 
Beyo,  135 
Beyu,  135 
Bhang,  547.  648 
Bibiric  acid,  536 
Bibirine,  28.  536 

„        sulphate,  536 
Bibiru  Bark,  535 
Bigaradier,  124.  128 
Bikh,  12 
Bilack,  130 
Bilsenkraut,  463 
Bilva,  129 
Bisabol,  141.  145 
Bish,12. 

Bishop's  Weed,  302. 
Bissa  Bol,  145. 
Bitter  Apple,  295. 
„     Wood,  131 
„  „      Surinam,  133 

Bitter  Orange  Peel,  124 
BittersUss,  450 
Bitter-sweet,  450 
BixiNKS,  75 
Blauholz,  212 
Blockwood,  213 
Bloodwood,  199 
Blumea  balsamifera  DC.,  518 
Bockshomsamen,  172 
Boi  (Bombay  Sumbul),  313 
Boido,  135 
Boigue,  18 
Bois  amer,  133 
„    de  Camp^he,  213 
„    „  ga!ac,  100 
„    gentil,  540 
„    d'Tnde,  213 
„    de  quassia,  133 
„    „  santal,  599 
>»    ,»        n     rouge,  199 
Bola,  142 
Bonduc  Seeds,  211 

Bonplandia  trifoliata  Willdenow,  106 
Borassus  iSabelliformis  L.,  721 
Bomeol,  517 

„      in  Valerian,  379 
Boswellia  Bhau-Dajiana  Bird  wood,  134 
„        Carterii  Birdwood,  134 
„        Frereana  Birdwood,  135 


774 


INDEX. 


Boswellia  glabra  BoKb.,  135 

„        neglecta  Le  Moore,  135 
„        papyrifera  Richard,  135 
„        sacra  Fluckiger,  134 
„        serrata  Roxb..  135 
„        thurifera  Colebr.,  135 

Botryopsis  platyphylla  Miers,  25 

Brasilin,  216 

Brassic  acid,  67 

Braflsica  alba  Hook,  et  Thorns.,  68 
„       juncea  Hook,  et  Thorns.,  68 
„       nigra  Koch,  64 

Bmyera  anthelminthica  Kunth,  256 

Brazil  wood,  216.  635 

Brechniisse,  428 

Brechwurzel,  370 

Br^idine,  150 

Br6ine,  150 

Brindones,  86 

Brindonia  indica  Diipetit  Thouars,  86 

BromaloYn,  687 

Broom  Tops,  170 

Brucea  antidysenterica  Mill.,  430 
„      fernigiuea  H^ritier,  430 

Brucine,  430 

Bryoidin,  150 

Bubon  Galbanum  L.  320 

Buchu  or  Bucco  Leaves,  108 

Bulbus  Colchici,  699 

Buckthorn  Berries,  157 

Buena  hexandra  Pohl,  358 
„      magnifolia  Weddell,  364 

Bugbane,  15 

Buka  Leaves,  108 

Bukublatter,  108 

Bulbus  Scills,  690 

Burgundy  pitch,  616 

BURSERACE.«,  133 

Busserole,  401 

Butea  frondosa  Roxb.,  197 

„      Kino,  197 

„      parviflora  Roxb.,  198 

„      superba  Roxb.,  198 
Butua,  26 
Butyrum  Cacao,  95 
Buxine  in  Bibiru,  536 
„       in  Pareira,  28 
Buxus  sempervirens  L.,  536 

Caapeba,  27 
Cabbage  Rose,  261 
Cabriava  preta,  21\ 


Cabueriba,  211 
Cacao  Butter,  95 
Cachou,  240 

„       jaune  ou  Grambir,  335 
Cacumina  Scoparii,  170 
Cade,  huile  de,  623 
Csesalpinia  Bonduc  Roxb.,  211 

„  Bonducella  Roxb.,  211 

„  Sapan  L.,  521 

Cajuput  Oil,  277 
Cajuputene  or  Cajapatol,  279 
Calabar  Bean,  191 
Calabarine,  193 
Calamus  aromaticos,  677 

„      Draco  WiUd.,  672 
Caliaturholz,  199 
Calisaya  Bark,  353 
Calotropis  gigantea  R.  Brown,  424 

„         Hamiltonii  Wight,  424 

„         procera  R  Brown,  424 
Calumba  Root,  23 
Cambogia,  83 
Camomille  romaine,  384 
Campecheholz,  213 
Camphor,  Barus,  516 

„        Blumea,  518 

„        Borneo,  616 

,,        China,  515 

„        common,  510 

„        Dryobalanops,  516 

„        Formosa,  515 

„        Japan,  515 

„        laurel,  511 

„        Malayan,  516 
Ngai,  518 

„        oils,  516 
Camphora,  510 

„  officiuarum  Bauhin,  5ld 

Camphoric  acid,  515 
Camphre,  510 
Camphretic  acid,  139 
Canada-balsam,  612 
Canarium,  147 
Candy,  715 
Cane  Sugar,  714 

„  varieties  of,  720 

Cane,  sweet,  715 
Canefice,  221 

Canella  alba  Murray,  19.  20,  73.  635 
Canellace^,  73 
Canellin,  75 
Canna  edulis  Ker,  634 
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Canua  indica  Ruiz  et  Pavon,  634 
Canna  Starch,  633 
C'anuabeue,  549 
Cannabine^,  546 
Cannabis  iudica  Lamarck,  546 

f,       sativa  L.,  546 
Cannace/E,  629 
Cannelle  blanche,  73 

„      de  Ceylan,  519 
Capivi,  229 
Capri Fo LI ACE.«,  333 
Capsaicin,  455 
Capsicin,  454 
Capsicum  annuum  L.,  452 

„        fastigiatum  Blume,  452 
„        grossum  Willd.,  452 
„        longum  DC,  452 
„        minimum  Eoxb.,  452 
Capsulae  Papaveris,  40 
Caqueta  Bark,  353 
Caramania  gum,  178 
Caraway,  304 
Cardamom,  643 

bastard,  649 
Bengal,  649 
Ceylon,  647 
cluster,  648 
Java,  650 
Korarima,  650 
Malabar,  643 
Nepal,  649 
round,  648 
Siam,  649 
xanthioid,  649 
Cardamoms,  Aleppi,  646 
Cardamomum  majus,  650.  651 

„  siberiense,  21 

Carex  arenaria  L.,  730 
Caric^  542 
Carmufellic  acid,  285 
Carobbe  di'  Giudea,  698 
Carolina  Pink  Root,  433 
Carony  Bark,  106 
Carrageen,  747 
Carthagemi  Bark,  353 
Carum  Ajowan  Bentbam  et  Hooker, 

302 
Carum  Carvi  L.,  304 

„      Ridolfia  Benth.,  328 
Carvene,  306 
Carvi,  304 
Carvol,  306.  329.  640 


Caryophylli,  280 

„  festucae  vel  stipites,  286 

Caryophyllin,  285 
Caryophyllinic  acid,  285 
Caryophyllum  regium,  287 
Caryophyllus    aromaticus     Lamarck, 

280 
Caryota  urens  L.,  721 
Cascarilla  Bark,  561 
Cascarilla  del  Angostura,  106 
Cascarillin,  563 
Casse  ou  canefice,  221 
Casia,  222 
Cassia  acutifolia  Delile,  216 

„      alba,  73 

„      angustifolia  Vahl,  217 

„      Bark,  137.  527.  715 

„      brasiliana  Lamarck,  224 

„      buds,  533 

„      Fistula  L.,  221 

„      grandis  L.  fiL,  224 

„      lignea,  527.  530 

„      lignea  jamaicensis,  75 

„      moscbata  Humb.  B.  et  K,  224 

„      obovata  Colladon,  118 

„      oil  of,  2 

„      twigs,  533 

„      vera  Bark,  530 

„      wood,  533 
Ca8tor_Oil,  669 

„        „   Seeds,  567 
Catechin,  243.  337. 

„        in  Kino,  196.  199. 
Catechu,  240 

„       Areca-nut,  669 
„       black,  240 
„       Gambier,  335 
.,       pale,  335 
„       pallidum,  335 
„       Pegu,  240* 
Catechu-tannic  acid,  243 
Cathartic  acid,  243 
Cathartocarpus  Fistula"  Persoon,  221 
Cathartogenic  acid,  219 
Catharto-mannite,  220 
CauliB  Dulcamarse,  450 

„     Tinosporaj,  31 
Cayenne  Pepper,  452 
Cebadilla,  697 
Cedar  oil,'red,  628 
Cedrat,  essence  of,  128 
Cendal,  200 
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Oentifolieurosen,  261 

Cepha^lis  Ipecacuanha  Eichard,  370 

Cerasiis  serotina  DO.,  253 

Cerealin,  724 

Cetraria  islandica  Achar.,  737 

Cetraric  acid,  739 

Cetrarin,  739 

Cevadic  acid,  699 

Cevadilla,;697 

Cevadilline,  699 

Cevadine,  699 

Ceylon  moss,  749 

Cbsdrophjilum  Authriscus  L.,  302 

Chamomile,  common,  384.  385 

„  flowers,  384 

„  german,  386 

„  roman,  384 

Chauvre  indien,  546 
Charas,  550 

Chardinia  xeranthemoides  Desfont.,  250 
Chafimanthera  Columba  BailL,  23 
Chaulmugra  Seed,  75 
Chavica  officinarum  Miquel,  582 

„       Boxburghii  Miq.,  582 
Cbelbenah,  321 
Chelidonium  majus  L.,  3 
Ch6ne,  6corce  de,  593 
Cherry-laurel  Leaves,  254 
Chesteb,  234 
Chiendent,  729 

„         gros,  730 
ChUUes,  452 
China  bicolorata,  359 
„      nova,  364.  561 
China  Root,  712 
Chinarinde,  338 
Chinasaure,  336 
Chinawurzel,  712 
Chinoidin,  359 
Chinovic  acid,  335 
Chinovin,  336 
Chiratin,  438 
Chiratogenin,  438 
Chiretta  or  Chirayla,  436 
Cholesterin,  420 

„  in  barley,  725 

„  in  ergot,  745 

Chondodeudron    tomentosum  Buiz   et 
Pavon,  25 
„  tomentosum,  stems  of, 

30 
Chofldnis  crispus,  747 


Chondrus  mammiUosus  Grev.,  749 

Chop-nut,  179 

Chren,  71 

Christmas  Bose,  1 

Chrysammic  acid,  689 

Chrysanthemum  Farthenium  Peraoon, 
386.  518 

Chrysophan,  499 

„  in  Senna,  220 

Chrysophanic  acid,  499 

Chrysoretin,  220 

Chrysorhamnine,  158 

Chuen-lien,  4 

Churrus,  550 

Chusalonga,  591 

Cicuta  virosa  L.,  299.  332.  333 

Cigug,  feuilles  de,  301 
„     fruits  de,  299 

Cimicifuga  racemosa  Elliott,  15 

Cimicifugin,  16 

Cinchona,  acid  principles  of,  363 
„        alkaloids,  359 
„  „        estimation  of,  364 

„  „        proportion  in  bark, 

361 
„        Bark,  338 

„  „     chemical     composition 

of,    57 
commerce  in,  347 
pale,  352 
red,  353.  364 
structure,  354 
yellow,  353 
„        Calisaya  Weddell,  340 
„        conspectus  of,  355 
„        cultivation  of,  348 
„        history  of,  341 
„        lancifolia  Mutis,  353 
„        magnifolia  Pavon,  364 
„        ofEicinalis  Hooker,  340 
„        pitayensis  Mutis,  353 
„        -red,  353 
„        succirubra  Pavon,  341 
„        works  relating  to,  367 

Cinchonicine,  359 

Cinchouidine,  361 

Cinchonine,  361 

Cincho-tannic  acid,  363 

Cinchovatine,  358 

Ciuene  or  Cyueue,  389 

Cinnamein,  209 

Ciun&mic  acid,  526 
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Ciuuaniic  acid  in  Bals.  Peru  v.,  208 
„  „      Tolut.,  204 

„  „      in  beiizoiu,  408 

„  „      aldehyde,  526 

Cinnainodeudion  corticosum  Miera,  19 
Cinuamomum,  Burmanni  Blume,  528 
„  Camphora  Nees,  610 

„  Cassia,  528 

„  iners  Rein  ward  t,528. 533 

„  obtusifolium  Nees,  528 

„  pauciflorum  Nees,  528 

.,  Tamala  Nees,  528 

„  zeylanicum  Breyne,  51J 

Cinnamou,  519 

„        Chinese,  530 
„        cliips,  524 
„         leaf,  oil  of,  529 
„        oil  of,  526 
„        root,  oil  of,  52i) 
Cinnamon  Bark  (Baliamas),  73 
Cinnamylic  cinuatnate,  274 
Cipo  de  cobras,  27 
Cirifole,  130 
Cissampelos  Pareim,  29 
Cistus  creticus  L.,  141 
Cistos  ladaniferus  L.,  416 
Citric  acid,  116 
Citridic  acid,  1 1 
Citron,  114 
Citrouella  Oil,  720 
Citronellol,  727 

CitruUus  Colocynthifl  Schrader,  295 
C*itrus  Aurantium  L.,  124 

„      Bergamia  Eisso  et  Foiteau,  121 
„      Bigaradia  Duhamel,  124 
„      decumana  L.,  117 
„      Limonuni  Risso,  114.  118 
„      medicaL.,  114.  128 
„      vulgaris  Risso,  124.  126 
Claviceps  purpurea  Tulasne,  740 
Clematis  Vitalba  L.,  29 
Clous  de  girofles,  280 
Clove  bark,  285 
Clove  Leaves,  286 
„      Stalks,  286 
Cloves,  280 

„      Mother,  286 
„      oil  of,  284 
„      Royal,  287 
Cuiquier,  211 
Cocca  gnidia,  540 
Cocculus  Chondodeudrou  DC,  25 


Cocculus  cordifolius  DC,  33 

„      indicus,  31 

„      palmatus  DC,  23 
Cochlearia  Armoracia  L.,  71 
Cocos  nucifera  L.,  721 
Codamine,  59 
Codagam,  297 
Codeine,  42.  58.  59.  62 
Cohosh,  15 

Coing,  semences  de,  269 
Col,  329 
Colchice^n,  702 
Colchicin,  702 
Colchicum  autumnale  L.,  699 

„         other  species,  701 

„  Seed,  702 

Colchique,  bulbe  de,  699 

„         semence  de,  702 
Colocynth,  295 
ColocyntheXn,  296 
Colocynthin,  296 
Colocynthitin,  296 
Colombo  Root,  23 
Colophonia  mauritiaiia  DC,  152 
Colophony,  607 
Coloquinte,  295 
Coloquintida,  295 
Columba-Bitter,  25 
Columbian  Bark,  353 
Columbic  acid,  25 
Columbin,  25 
Colutea  aborescens  L.,  221 
Comenic  acid,  58 
CompositjE,  380 

Concombre  purgatif  on  sauvage,  292 
Conglutin  247 
Conhydrine,  300 
Conia  or  Conine,  300 

CONIFKILK,  604 

Coniferin,  659 

Conine,  300 

Couium  maculatum  L.,  299.  301 

Couquinine,  360 

COKVOLVULACKJE,  438 

Convolvulic  acid,  445 

Convolvulin,  445 

Convolvulinol,  445 

Convolvulinolic  acid,  446 

Conyolvulus  Nil  L.,  448 

„  Purga  Weuderoth,  443 

„  Scammonia  L.,  438 

Conylene,  300 
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Copahu,  227 
Copaiba  or  C\>paiva,  227 
Copaifera  bijuga  Hayne,  228 
„        cordifolia  Hayne,  228 
„         coriacea  Martius,  228 
„        glabra  Vogel,  228 
„        guianensis  Desfont.,  227 
„        Jacquini  Desfont.,  227 
„        Jussieui  Hayne,  228 
,,        Langsdorffii  Desfont.,  228 
„         laxa  Hayne,  228 
„        multijuga  Hayne,  228 
„         nitida  Hayne,  228 
„        officinalis  L.,  227 
„        Sellowii  Hayne,  228 
Copaivic  acid,  231 
Copalchi  Bark,  564 
Coptis  Root,  3 

„     Teeta  Wall.,  3 
„      trifolia  Salisb.,  6 
Coque  du  Levant,  31 
Coquelicot,  39 
Cordiceps,  743 
Cordyliceps,  743 
Corail  des  jardius,  452 
Coriander,  329 
Coriandrum  sativum  L.,  329 
Coriaria  myrtifolia  L.,  221 
Cormus  Colchici,  699 
Cortex  Alstoniae,  421 
,,      Angosturas,  106 
„      Aurantii,  124 
„       AzadirachtfP,  164 
„      Berberidis,  34 
„       Bibiru,  535 
„       Canells  albae,  73 
„       Cascarillae,  561 
,,       Cassis  ligneae,  527 
„       Chinaj,  338 
,,       Cinchonas,  338 
„       Cinnamomi,  519 
„       Cusparia},  106 
„       Eleutheria^,  561 
„       Granati  fructus,  289 
„       Granati  radicis,  290 
„       Laricis,  611 
„       Limonis,  1 16 
„       Magellanicus,  17 
„       Margosae,  154 
„       Mezerei,  540 
M       Mudar,  424 
„      Nectandr«,  535 


Cortex  Olibani,  273 

„      Peruvianus,  338 

„       Pnini  serotinae,  253 

„      Quercus,  593 

„      Sassafras,  538 

„      Soymidas,  156 

„      Swieteniae,  156 

„      Thymiamatis,  273.  276 

„       Ulmi,  556 

„  „      fulvae,  557 

„      Winteranus,  17 
Costus,  35.  382.  503.  520.  523 

„      corticosus,  73 

„      dulcis,  73 

„      root,  383 
Cotamine,  58 
Cotoneaster    nummular ia     Fischer   et 

Meyer,  415 
Couch  Grass,  729 
Cowberry,  402 
Cowhage,  189 
Cow-itch,  190 
Cran  de  Bretagne,  71 
Cratfleva  Marmelos  L.,  129 
Creyat  or  Kariyat,  472 
Crinum  asiaticum  Herbert,  693 

„       toxicarium  Eoxb.,  693 
Crocetin,  667 
Crocin,  667 
Crocus,  663 

„       sativus  L.,  663 
Croton  Cascarilla  Bennett,  562 

„      Draco  Schlechtendal,  676 

„      Eluteria  Bennett,  561 

„      lucidus  L.,  564 

„      niveus  Jacquin,  564 

.,      oblongifolius  Roxb.,  567 

„      Oil,  566 

„      Pavana)  Hamilton,  567 

„      philippensis  Lamarck,  572 

„      polyandrus  Roxb.,  567 

,,      Pseudo-China  Schl.,  564 

„      Seeds,  565 

„      Tiglium  L.,  665 
Crotonic  acid,  566 
Crotonol,  566 
Crown  Bark,  352 
CrucifeRuE,  64 
Cryptopine,  50.  63 
Cubeba  canina  Miq.,  588 

„       Clusii  Miq.,  589 

„       crassipes  Miq.,  588 
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Cubeba  Lowong,  Miq.,  588 

,y       officinalis  Miq.,  587 

„       Wallichii  Miq.,  588 
Cubebae,  584 
Cabebic  acid,  587 
Oubebin,  587 
Cubebs,  582.  635 

„       african,  589 

„       camphor,  587 
Cucumber,  squirting  or  wild,  292 
Cucumis  Colocynthis  L.,  295 

„        Hardwickii  Royle,  297 

„        Prophetanim  L.,  294 

„        Pseudo^olocynthis  Royle,  297 

„        trigonus  Eoxb.,  297 
Cucurbit ACE^,  292 
Cumic  acid,  332 
Cumin,  305.  331 
„       armenian,  305 
„       roman,  331 
Cuminaldehyde,  332 
Cuminol,  332 

Cuminum  Cyminum  L.,  331 
Cummin  seeds,  331.  635 
CUPULIFERiE,  593 
Curcuma  angustifolia  Eoxb.,  634 

„        leucorrhiza  Roxb.,  634 

„        longa  L.,  638 
„        starch,  634 
Curcumin,  640 
Cusconine,  359 
Cuscus  Grass,  728 
Cusparia  Bark,  106 

„        trifoliata  Engler,  106 
Cusparin,  107 
Cusso  or  Koso,  256 
Cutch,  240 

Cydonia  vulgaris  Persoon,  269 
Cymene  or  Cymol  from  ajowan,  304 

„       from  alantcamphor,  381 

„  „     camphor,  515 

„  „    cumin,  333 

„  „     santonica,  389 

„  „    thyme,  488 

Cynanchum  Argel  Hayne,  220 

„  Vincetoxicum  R .  Brown,  97 

Cynanchol,  398 
Cynene  or  Cinene,  389 
Cyoips  Gallee  tinctoriae  Oliv.,  506 
Cynodon  Dactylon  Pers.,  729.  730 
Cynorrhodon,  268 
Cynosbata,  268 


Cypripedium  pubescens  Willd.,  79.  593 
Cytiaine,  172 

Cytisus  Laburnum  L.,  1 72 
„       scoparius  Link,  170 

Daemonorhops  Draco  Martins,  672 
Dalleiochine,  360 
Dandelion  Root,  392 
Daphne  Gnidium  L.,  542 

„       Laureola  L.,  541 

„       Mezereum  L.,  540 
Daphnetin,  541 
Daphnin,  541 
Date,  Indian,  225 
Datura  alba  Nees,  462 

„       fastuosa  L.,  459,  462 

„       Stramonium  L.,  459 

„       Tatula  L.,  460 
Daturine,  461 
Delphinine  or  Delphine,  7 
Delphinium  Staphisagria  L.,  5 
Delphinol[dine,  7 
Delphisine,  7 
Dhak,  197 
Dhak  Tree,  107 
Diagrydion,  439 

Dicypellium  caryophyllatum  Nees,  285 
Digital6in,  472 
Digitalin,  470 
Digitalis  purpurea  L.,  469 
Digitoxin,  471 
DiU,  327 
Diospyros  Embryopteris  Persoon,  403 

„        virginiana  L.,  403 
Diplolepis  Gallae  tinctoriae  Latreille,  596 
Diplotaxis  erucoides  DC,  65 

DlPTKROCARPE^  88 

Dipterocarpus  alatus  Roxb.,  88 

„  gracilis  Blume,  88 

„  hispid  us  Thwaites,  88 

„  incanus  Roxb.,  88 

„  indicus  Beddome,  88 

„  Isevis  Ham.,  88 

„  littoralis  Bl,  88 

„  retusus  Bl.,  88 

„  Spanoghei  Bl.,  88 

„  trinervis  Bl.,  88 

„  tuberculatus  Roxb.,  243 

„  turbinatus  Gartu.,  88 

„  zeylanicus  Thw.,  88 

Diss,  747 

DiU  bark,  421 
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Ditalue,  422 
DithiD,  140 
Dog  rose,  268 
Dog's  Grass,  729 
Dolichos  pruriens  L.,  189 
Dorema  Amraoniacum  Dod,  313.  324 
„       Aucheri  Boissier,  325 
„       robustum  Loftus,  325 
Doucc-am^re,  450 
Dracaena  Draco  L.,  672 

„        Ombet  Kotschy,  675 
„        Bcbizantha  Baker,  675 
Dracbeublut,  672 
Draconyl,  674 
Dracyl,  675 
Dragon's  Blood,  137 

yf  „    Canary  Islands,  675 

„  „    drop,  675 

„  „    lump,  673 

„  „    reed,  673 

„  „    Socotra,  675 

Drimia  ciliaris  Jacq.,  693 
Drimys  Winter!  Forster,  17 
Droga  amara,  472 
Dryandra  cordata  Thunb.,  91 
Dryobalanops  aromatica  Gartner,  229. 

516 
Dulcamara,  450 
Dulcamariue,  451 

Earth-nut  Oil,  186 

EfiENACEiE,  403 

Ecballine,  294 

Ecballium  Elaterium  Bichard,  29^ 

Ecboline,  745 

Echicaoutchin,  422 

Echicerin,  398.  422 

Echinus  philippinensis  Baillou,  572 

Echites  scholaris  L.,  421 

Echitin,  422 

Ecorce  de  Winter,  17 

Eibischwurzel,  92 

Eichenrinde,  593 

Ein  or  Engben,  243 

Eisenhut,  8 

Elseis  guineeuais  Jacquin,  194 

Elajococca  Veroicia  Sprgl.,  91 

EJaXdic  acid,  187.  475 

Elaphrium,  147 

Elateric  acid,  294 

Elateride,  294 

Elaterin,  294 


Elaterium  Fruit,  292 
Elder  Flowers,  333 
Elecampane,  380 
Eleme,  544 
Elemi,  147 

„      africau,  152 

„      brazilian,  152 

„      Mauritius,  152 

„      mexicaD,  152 

„      oriental,  135.  152 

„      Vera  Cruz,  152 
Elemic  acid,  151 
Elettaria  Cardamomum  Maton,  643 

„       major  Smith,  644 
Eleusine  coracana  Gartner,  241 
Eleuihera  Bark,  561 
Ellagic  acid,  291 
E116bore  blanc,  693 

„      noir,  1 
Elm  Bark,  556 

„  slippery,  557 

Embryopteris  glutinifera  Hoxb.,  403 
Embelia  Ribes  Burmann,  581 
Emetine,  374 
Emodin,  499 

Empleuram  serrulatum  Ait.,  110 
Emulsin,  247 
Encens,  133 

Enckea  reticulata  Miq.,  114 
Enhaemon,  147.  148 
Entershah,  267 
Enzianwurzel,  434 
Eosin,  323 
Epacris,  402 
Equisetic  acid,  1 1 
Erdnussdl,  186 
Ergot  of  diss,  747 

„      oat,  747 

„      r>'e,  740 
„      wheat,  746 
Ergota,  740 
Ergotine,  745 
Ericacb^,  401 
Ericinol,  402 
Ericolin,  402 
Erucic  add,  67.  160 
Erucin,  70 
Erythroretin,  499 

Esenbeckia  febrifuga  Martina,  107 
Eser6  Nut,  191 
Eserine,  193 
Essigrosenblatter,  259 
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Eucalyptus  citriodora  Hooker,  199 
„         corymbosa  Smith,  199 
„         gigantea  Hooker,  199 
„         globulus  LabilL,  280.  333 
„         Kino,  199 
„         Manna,  417 

Oil,  280 
„         obliqua  L'H6r.,  199 
„         oleosa  F.  MUller,  280 
„         resinifera  Smith,  195 
„         rostrata  Schlechtend.,  19:) 
„         viminalis  LabilL,  417 

Eugenia  caryophyllata  Thunbcrg,  280 
„        Pimcnta  DC,  287 

Eugenic  acid,  284 

„  „    in  Canella,  75 

Eugeuiu,  285 

Eugenol,  75.  284.  319.  527.  653 

Eugetic  acid,  319 

Eulophia  yielding  Salep,  655 

Eupatorium  glutinosum  Lamck.,  591 

Euphorbia  resinifera  Bei^,  558 

Euphorbic  acid,  560 

EUPHORBIACEJ::,  558 

Euphorbium,  558 

Euphorbon,  398,  560 

Euryaugium  Sumbul  Kauffm.,  312 

Evodia  febrifuga  St.  Hilaire,  107 

Exacum,  438 

Exogonium  Purga  Bentham,  443 

Extractum  Glycyrrhizee,  183 
„         Uncariae,  335 

Faba  Calabarica,  191 
„     Physostigmatis,  191 
„    Sancti  Ignatii,  431 
Fagus  silvatica,  tar  of,  623 
Faruwui-zel,  733 
Feigen,  542 
Fenchel,  308 
Fennel,  308 

„      bitter,  309 

„      german,  309 

„      indian,  309 

„      oils  of,  310 

„       roman,  309 

„      saxon,  309 

„      sweet,  308 

„      wild,  309 
Fenouil,  308 
Fenugreek,  172 
Fern  Root,  733 


Feronia  Elephantum  Correa,  131.  239 

„       gum,  239 
Ferreirea  spectabilia  Allemao,  81 
Ferula  alliacea  Boissier,  320 

„     Asafoetida   Boissier  et    Buhse, 

320 
„      Asafoetida  L.,  314 
„.    enibescens  Boiss.,  321 
„     galbaniflua  Boiss.  et  Buhse,  321 
„      Narthex  Boisa,  314 
.,      rubricaulis  Boiss.,  321 
„      Scorodoama  Benth.  et  Hkr.,  314 
„      Sumbul  Hooker,  312 
„      teterrima  Karelin  et  Kiril.,  320 
„      tingitana  L.,  327 
Ferulago  galbanifera  Koch,  320 
Ferulaic  acid,  319 
Festucffi  Caryophylli,  286 
F^ve  de  Calabar,  191 

„       Saint  Ignacje,  431 
Feverfew,  386 
Fichtenharz,  616 
Fichteutheer,  619 
Ficus  Carica  L.,  542 
Figs,  542 
FiLiCES,  733 
Filicic  acid,  735 
Filixolic  acid,  735 
Filixolin,  735 
Filix-red,  735 
Filosmylic  acid,  735 
Fiugerhutblatter,  469 
Fir,  Balsam  or  balm  of  Gilead,  612 
„    Norway  Spruce,  616 
„    Silver,  615 
Flachssamen,  97 
Flag,  blue,  660 
„    root,  sweet,  676 
„    yellow,  678 
Flax  Seed,  97 
Fliederblumen,  333 
Flores  Anthemidis,  384 
„     Amicse,  390 
„     Cassaei,  533 
„     Chamomillre  romana;,  384 
„     Cinse,  387 
„     Koso,  256 
„     Lavandulae,  476 
,,     Bhoeadofi,  39 
„     Rosa)  incamatae,  261 
„        „      pallidas,  261 
„        „      rubrae,  269 
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Flores  Sambuci,  333 

„     Stoechados,  479 
FLORiDKiE,  747.  749 
Fceniculum  capillaceum  Gilibert,  308 
„  dulce  DC.,  308 

„  Panmorium  DC,  309 

„         sinense,  22 
„  vulgare  Gartner,  308 

Foeuum  Camelorum,  728 
Foenum  grajcum,  172 
Fofal,  669 
Folia  Aconiti,  11 
„     Belladonnae,  458 
„     Buchu,  108 
„     Conii,  301 
„     Daturae  albs,  462 
yy     Digitalis,  469 
„     Hyoscyami,  463 
„     Indi,  533 
„    Jaborandi,  113 
,,     Lauro-cerasi,  254 
„     Malabathri,  533 
„     Matico,  589 
„     Pilocarpi,  113 
„    Sennae,  216 
„    Tabaci,  466 
„     Tylophorae,  427 
„     Uvae  Ursi,  401 
FooPs  Parsley,  302 
Foug^re  mlUe,  733 
Foxglove  Leaves,  469 
Frankincense,  133 

„  cooimou,  608 

Fraxetin,  413 
Fraxin,  413 

Fraxinus  Biingeana  DC,  409 
„        excelsior  L.,  40J 
„       Oruus  L.,  409 
Fnict  IS  Ajowan,  302 
„       Anethi,  327 
„       Anisi,  310 
,,  „      stellati,  20 

,,       Belae,  129 
„       Capsici,  4o2 
„       Cardamomi,  643 
„       Caricx,  542 
„       Carui,  304 
,,       Cassis  fistulas,  221 
,,      Cocculi,  31 
„      Colocjrnthidis,  2f)5 
„       Conii,  299 
„      Conandn,  ^^<.) 


Fructus  Cubebae,  684 

„      Cumini,  331 

„      Diospyri,  403 

„      Ecballii,  292 

„       Elaterii,  292 

„       Foeniculi,  308 

„       Hibisci,  94 

„      Juniperi,  624 

„       LimoniSy  114 

„       Mori,  544 

„      Papaveris,  40 

„       Pimentas,  287 

„      Piperis  longi,  582 

„  „      nigri,  576 

„       Pruni,  251 

„       Rhamni,  157 

„       Rosae  caninae,  268 
Fu,  377 

Fucus  amylaceus,  749 
„      crispus  L.,  747 
„      hibemicus,  747 
Fucosol,  748 
Fungi,  740 
Fuh-ling,  714 

Fusanus  spicatxis  Br.,  599.  (K>1 
Fuscosclerotinic  acid,  745 
Fusti,  286 

Gwidinic  acid,  187 
Galac,  bois  de,  100 

„      r68ine,  103 
Galanga  major,  643 
„        minor,  671 
Galangal,  641 

„        greater,  643 
Galbanum,  320 
Galbuli  Juniperi,  624 
Galgaut,  651 

Galipea  Cusparia  St.  HiL 
„      oflacinalis  Hancoc 
Galipot  or  Barras,  607 
Gallae  chinenses,  167 

„      halepenses,  595 

„     japonicae,  167 
CJalliipfel,  i)[)b 
Galle  d'Alep,  1.  595 
Giillic  acid  from  galls 
Gallo-tauic  acid,  160. 
Galls,  Aleppo,  595 

„      blue,  506 

„      Bokhara,  508 

„      Chinese,  167 
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Galls,  green,  596 
„      Japanese,  167 
„      oak,  595 
„      Pistacia,  165.  598 
„      Tamarisk,  598 
„      turkey,  595 
„      white,  596 

Gambler,  335 

Gramboge,  83 

Ganja,  548 

Garcinia  indica  Choisy,  86 
„        Morella  Desr.,  83 
„         pictoria  Roxb.,  83 
,,        purpurea  Roxb.,  86 
„        travaucoria  Bedd.,  86 

Garou,  542 

Gayac,  bois  de,  100 
„      r68ine  de,  103 

Gaz  Alefi,  415 
„    -anjabin,  414 
„    Khonsari,  415 

Gaultheria  procuml)eii8  L.,  402 

Gelbwurzel,  638 

Gelose,  750 

Gelsemium^nitidum^Mich.,^541 
„  sempervirens  Ait,  541 

Genet  h  balais,  170 

Geni^vre,  624 

Genista,  170 

Gentian-bitter,  435 
„       Root,  434 

Gentiana  Catesbaei  Walter,  436 
„        Chirayita  Roxb.,  436 
„        lutea  L.,  434 
„        pannonica  Scopoli,  436 
„        punctata  L.,  436 
„         purpurea  L.,  436 
„         Saponaria  L.,  436 

Gentians^,  434 

Gentianic  acid,  435 

Gentianin,  435 

Gentiogeuin,  435 

Gentiopicriu,  435 

Geranium  Oil,  267.  726.  728 

Gergelim,  474 

Germer,  693 

Gersto,  722 

Geum  urbauum  L.,  390.  391 

GewUrznelken,  280 

Ghittaiemou,  83 

Gif  tlatticb,  395 

Qigartina  acicularis  Lamour.,  749 


Gigartina  mammillosa  J.  Agardh,  749 
Gigambo,  94 
GingeU  Oil,  473 
Gingembre,  636 
Ginger,  635 

„      grass  oil,  726 
Gingili  Oil,  473 
Ginseng,  American,  73 
Girofles,  280 

„        grifFes  de,  286 
Gizeis,  Gizi,  222 
Glandulae  Humuli,  554 

„  Rottlerai,  562 

Glycyrretin,  181.  182 
Glycyrrhiza  echinata  L.,  179 
„  glabra  L.,  179.  183 

„  glandulifera     Waldst.     et 

Kit.,  179 
Glycyrrhizin,  181 
Gnoscopiue,  59 
Gombo,  94 
Gomme  arabique,  233 

„       Gutte,  83 
Goolwail,  33 
Goudron  v6g6tal,  619 
Gracillaria  confervoides  Grev.,  749 

„  lichenoides  Grev.,  749 

Grahe's  test,  336 
Grains,  Guinea,  651 

„       of  Paradise,  651 
Graines  des  Moluques,  665 

„       de  Tilly,  565 
GraminejE,  714 
Grana  Paradisi,  651 

GRANATEiE,  289 

Granatin,  565 
Granatin,  291 
Granatschalen,  289 
Granatwurzelrinde,  290 
Granulose,  631 
Grass,  Couch,  729 

Dog's,  729 

Lemon,  725 

Oil,  iudian,  725 

Oil  of  Nimar,  726 

Quitch,  729 
Graswurzel,  729 
Greenheart  Bark,  535 
Grenades  6corce  do,  2b9 
Grenailier,  6corce  de  racine  de,  290 
Grieswurzel,  25 
Ground-nut  Oil,  186 
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Guaiac  Bei4t-resiny  105 
Guaiac-yellow,  105 
Guiacene,  105 
Guaicic  acid,  105 
Guaiacol,  105 
Ouaiaconic  acid,  104 
Guaiacum  oflficinale  L.,  100.  103 
„        Resin,  103 
„        sanctiim  L.,  100 
„        Wood,  100 
Guaiakharz,  103 
Guaiakholz,  100 
Guaiareticacid,  104 
Guaiol,  105 
Guaza,  548 

Guilandina  Bonducella  L.,  211 
Guimaave,  92 
Guinea  Grains,  651 
„      Pepper,  452 
Gala,  715 
Gulancha,  33 
Gule-pistah,  598 
Gam  Arabic,  233 

„    Australian,  237 

„    Barbary,  237 

„    Bassora,  239 

„    Benjamin,  403 

„    Cape,  237 

„    Caramania,  178 

„    East  India,  237 

„     Feronia,  239 

„     flooded,  199 

„     Gedda,  236 

„    Hog,  178 

„     Jiddah,  236 

„     Mesquite,  239 

„     Mogador,  237 

„    Morocco,  237 

„    Mosul,  178 

„     red,  199 

„    Senegal,  236 

„     Suakin,  235.  237 

„    Talca  or  Talha,  234 

„     Thus,  608 

„     Tragacanth,  174 

„     Wattle,  237 

„    white,  199 
Gummi  Acaciae,  233 

„       arabicum,  233 
Gummigutt,  83 
Gunimis  acanthinum,  231 
„        Sennaar,  236 


Guragi,  650 
Gurjun  Balsam,  88 
Gurjnnic  acid,  90 
Gutti,  83 

GUTTIFERiE,  83 
GTM50SPERBCS,  604 

Gjnocardia  odorata  R  Brown,  75 

Habaghadi,  140.  145 
Hsemateln,  214 
Haematoxylin,  214 

Hsematoxylon  campechianum  L.,  21^ 
Hagebutten,  268 
Hagenia  abyssiuica  Willd.,  256 
Hagenic  acid,  258 
Hamamblide^  271 
Hanfkraut,  546 

Hard  wick  ia  pinnata  Boxb.,  232 
Hartsthom,  157 
Hashab,  233.  235 
Hashish,  548 
Hawkbit,  394 

Hedeoma  pulegioides  Pera,  4SG 
Helenin,  381 
Hellebore,  black,  1 
„         white,  693 
„         american,  695 
Heil,  650 
Helleborel'D,  3 
Helleboresin,  2 
Helleboretin,  3 
Helleborin,  2 
Helleborus  foetidus  L.,  2 
„  niger  L.,  1 

„  orientalis  Lam.,  1 

,,  purpurascens     Waldst. 

Kit,  2 
„  viridis  L.,  2.  3.  695 

Helonias  frigida  Lindley,  695 
H6matine,  214 

Hemidesmus  indicus  R.  Brown,  423 
Hemlock  fruits,  299 
„        leaves,  301 
Hemlock  Spruce,  612 
Hemp,  Indiau,  546 
Henbane  leaves,  463 
Herabol,  140.  146 
Herapathite,  360 
Herba  Aconiti,  11 

„      Andrographidis,  472 

„       Anthos,  488 

„      Cannabis,  546 
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Herba  Chiratae,  436 
,,       Hydrocotyles,  297 
„       Lactucae,  31)5 
„       Lobeliae,  399 

Matico,  589 
„       Mentha  piperitae,  481 
„       Menthae  viridls,  479 
,,       Nicotiamae,  466 

„       Pulegii,  4Bf> 

„       Rosmarini,  4SS 

„       Sabinae,  626 

.,       Schoeuanthi  s.  Squinautlii,  728 

„       Scoparii,  170 

„       Stramonii,  459 

„       Thymi  vulgaris,  4S7 
HernioJactylns,  701 
HerVA  de  Nt^.'s:*?!  Seuhora,  il7 
Hesperetic  acid,  117 
Hesperetiu,  116 
Hesperidin,  116.  12G 
Hexenmehl,  731 
Hibiscus  eaculentua  L.,  94 
Hill  colocynth,  297 
Hiltit,  316 
Hiug,  318 
Hingra,  319 
Hips,  268 
Hodthai,  146 
Hog  gum,  178 
HokLi:^ii;iudMUalii«*  L.,  721 
Holiind**rbIUtbe,  333 
Hobtheer.  619 
Hopfenj  5o 

Ho[>feobiLtersaure,  555 
HypfemlrUaen,  554 
Hopferiiitniib,  554 
Hops,  551 
Hordeinic  acid,  725 
Hordeum  decorticatum,  722* 

,,  disticluun  L.,  722 

„  perlatum,  722 

Horn  bast,  74.  157 
Horse-radish,  71 
Houblon,  551 
Huile  d'Arachides,  186 

„      de  Cade,  623 

„      d'enfer,  419 

„      ferment6e,  419 

„      d'Olives,  417 

„      tournante,  419 
Hull)!,  173 


Humulus  Lupulus  L.,  551 

Huraulotannic  acid,  553 

Hwang-lien,  4 

Hydnoc.irpus  inebrians  Vahl,  77 
,,  odorata  Lindiey,  75 

,,  venenata  Giirtuer,  70 

„  Wightiana  Bluuie,  76 

Hydrocotarnine,  59 

Hydrocotyle  asiatica  L.,  297 

„  rotundifolia  Roxb.,  298 

„  vulgaris  L.,  298 

Hydrocyanic  acid,  249.  250.  255 

Hydrokinone,  401 

Ilyoscine,  465 

Hyosciuic  acid,  4(55 

Hyoscyamine,  464 

Hyoscyamus  albus  L.,  463.  465 
„  iusanus  Stocks,  466 

„  niger  L.,  204.  463 

Hypogroic  acid,  187 

Hypopicro toxic  acid,  33 

Ibischa,  92 

Iceland  Moas,  737 

Icica  Abilo  Blanco,  147 
„     altissima  Aublet,  152 
„     Caranna  Humb.  B.  et  K.,  152 
.,     guianeusis  Aubl.,  152 
„     beptaphylla  Aubi,  152 
„     hfteioj.liylk  DC,  152 
„     IckviribiL  IXJ.,  152 
,,     various  species,  147 

Idris  vdghi,  2fl7.  728 

Igasuric  acid,  433 

Igasurine,  430 

Ignatiana  philippinica  Loureiro,  431 

Ignatius  BeaiiSj  431 

Ila^'hi.  fS44 

Illicium  anisatum  Louroiro,  20 
„       religiosum  Siebold,  20 

Im(>erata  Kouigii  P.  de  B.,  336 

Iraperatoria  Ostruthium  L.,  10 

Indian  Bael,  129 
„      Hemp,  546 
„      Pink  Koot,  433 
„      Poke,  695 

Indravaruni,  295 

lugwer,  635 

Inimboja,  211 

Inosite,  394.  472 

Inula  Helenium  L.,  :)80 

Inulin,  382 
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Inulin,  fiom  ^riica,  391 

,j  „     Tiuaxiicum,  391 

Inulold,  382 
lonidium^  375,  382 
Ip^ca  sauvage,  427 
Ipecacuanha,  370 

,,  Carthageua,  373 

,,  ludiaD,  427 

New  Gramdu,  373 
„  atriated,  376 

„  undulated,  376 

Ipecaouauliic  acid,  374 
Ipomoea  dti^aeeta  W  Hd.,  251 
,,         Jalapa  Piirsli,  441 

f)d£ftWi:imB  Ledmiomf  446 
„        Purga  Hayne,  443 
„         simuL4inj«  Haubury,  447 
Ipotii^ic  acid,  446 
Iridicejs^  660 
Iris  florentina  L.,  660 
„    germanica  L.,  660 
„    nepalensifl  Wall,  663 
„    pallida  Ijanmr^k,  660 
„    Paeudacorus  L.,  678 
IrllEiidiicbes  Moos,  747 
Isbpmgo,  533 
Isl^diflcHfia  MtM*>B^  737 
I^uvitinic  acid^  85 
Istjlmtyric  acid,  391 
Isolusin,  79 
Jspaghul  Seeds,  490 

Jaborandi,  113.  114 
Jadvar,  14 
Jaffua  moss,  749 

Jalap,  443 

fusiform,  light  or  male,  446 
resiu  of,  445 
stalks  or  tops,  440 
Tampico,  447 
,,      Vera  Cruz,  446 
„      woody,  446 
Jalapiu,  445 

„         of  Mayer,  447 
„         in  scauimouy,  441 
Jamaica  pepper,  287 

„        Winter's  Bark,  75 
Jateorhiza  palmata  Miei-s,  23 
Jernang,  673 
Jervic  acid,  695 
Jervine,  694.  696 


Jeukbol,  672 

Jinjili  Oil,  473 

Ju-siang,  137 

Jttckboreteu   189 

Jimcna  odomtiisi,  728 

Juniper  Berries,  624 
„       Tar,  523 

Juniperus  communis  L.,  624 
„  nana  Willd.,  625 

„         Oxycedrus  L.,  623 
„  phoenicea  L.,  628 

„  Sabina  L.,  626 

„  virgiuiana  L.,  628 

Jusquiame,  463 

Justicia  paniculata  Burnianu,  472 


Kaddigbeeren,  624 

Kakul,  234 

KAladaiia^  448 

Kalmia  ktifolia  L.,  402 

Kalmus,  676 

Kalumb,  24 

Kalumbawurzel,  23 

Kamala  or  Kamela,  572 

KAmalin,  575 

Kamanan,  403 

Kami,  234 

Kamillen,  386 

Kami  nan,  403 

Kampferid,  643 

Kanbil,  572 

Kand,  715 

Kandahari  Hing,  317 

Kaiieel   5  *.) 

Kapi'Kacbchu,  190 

Kapila  or  Kapila-podi,  572 

Karawya,  305 

K:i.riyat  or  Creyat*  472 

Kftrroodooru,  237 

Kasia,  222 

Kat  or  Kut,  241.  242 

Kayu-puti  Oil,  277 

Keersal,  244 

Kentrosporium,  74:} 

Kesso,  380 

Khulakhudi,  297 

Kikar,  234 

Kinbil,  572.  573 

Kiuic  acid,  363.  402.  695 

Kinuah,  321 

Kino,  194 
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Kino,  AfricaD,  198 

„      Australian,  198 

„      Bengal,  197 

„      Botany  Bay,  198 

„      Butea,  197 

„      East  Indian,  194 

.,      Eucalyptus,  19!) 

,,      Gambia,  198 

„      Palas  or  Pulas,  197 
Kinoln,  197.  199 
Kiuone,  3G3.  402 
Kino-red,  196 
Kino- tannic  Acid,  196 
Kintta  tiku,  436 
K  ir^^h  lo rbee  r b  I  atter ,  2.T4 
Eiwaticb,  1110 
Klatschrosen,  39 
XQGrpfcltaii^,  747 
KGkkeUk5ruer,  31 
Kokum  Bulter,  86 
Ko!riuriiii&,  G.'^O 
Kordofaii-Guromi,  233 
KoriaridtJi-  3^9 
Kosala,  259 
Kosin,  258 

Koso,  K088O,  Kousso,  256 
Kostus,  383 

Krameriaargentea  Martins,  81 
cistoidea  Hooker,  80 
,,         graiidifolia  Btjrg^  82 
„        IxtuaTriaua,  82 
,,         aectiudifltini  DC,  82 
,,        tonientosa  St.  Hilaire,  82 
„         triaudra  Kuiz  et  Par.,  79 
Krenai,  71 

Kreuztlornbeeren,  157 
Kreuzkiimniel,  331 
Kliinmel,  304 

„        langer  oder  riiraisclier,  331 
Kunkuma,  664 
Kurkuiua,  638 
Kiijitumbuni,  329 
Kut  f>r  Kat,  Ml.  242 
Kutiikan,  297 
Kyphi,  141.  172 

Lahiat.*;,  476 

Laburnine,  172 

Lactuca  altifwinia  Bieberst.,  396 
capitiUa  DC,  396 
elongata  Miihleobk.,  396 
sativa  K.  396 


Lactuca  Scariola,  395 

„       virosa,  395.  396 
Lactucarium,  396 
Lactucerin,  398 
Lactucic  acid,  398 
Lactucia,  39^ 
TjacUicone,  398 
Iaic  tu  cop  icri  n ,  398 
Ladanum,  141 
Laevulinic  acid,  748 
Laitue  vireuse,  395 
Lakriz,  179.  183 
Likkrizwurzel,    79 
Lalaijg  graa«,  33G 
Lanthopine,  59 
Larch  Bark,  611 

„      Turpentine,  603 
Larix  europtea  DC,  609.  611 
„      sibirica  Ledebour,  619 
Larixin,  611 
Larixinic  acid,  611 
Laser,  315 
Laudanine,  59 
LaudanoatDe,  59 
Laukacks,  510 
Diurel  oil,  540 
Laurel,  common,  254 
Laurier-cerise,  254 
Laurocerasin,  255 
Laurus  Camphora  L.,  610 

„       Cul>eba  LoHreLro,  588 

„       Sassafras  fj.,  537    . 
Lausesamen,  5.  697 
Lavandula  lanata  Boissier,  479 
Lavandula  Spica  DC,  478 
Stwchaa  L.,  479 
„  vera  DC,  476 

Lavanga,  281 
Lavendelblumen,  476 
lavender  Flowera,  476 

„         oil  of,  478 
Lawsonia  alba  Lam.,  305 
Ledebouria  hyaciuthiua  Roth,  693 
LKQUMiNos.f.,  170 
Ijeiusameu,  97 
Lemon,  114 

„       es'jence  of,  118 

„       grass,  725 
I^ieontodon  hispid  ns  L.,  394 

„  Taraxacum  L.,  392 

Leoutodonium,  3i)4 
Lerp,  417 
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Lettuce,  garden,  396 

„        Opium,  399 

„        prickly,  396 
Leu-sung-kwo,  432 
Lewa,  51 

Liaue  a  r^glisse,  188 
Lichen  islandicus,  737 

„       starch,  739 
LlCHENES,  737 
Licheuic  acid,  739 
Lichenin,  739 
Licheno-stearic  acid,  739 
Lignum  Aloes,  681 

„        Brasile,  216 

„        campecbianum,  213 

„        iloridunj,  G3T 

„       Guaiacif    Ori 

„        H^matoxyli,  213 

„        Pterocarpi,  11)9 

,,       Quassias,  131 

„        sanctum,  100 

„       Santali,  599 

„        santalinum  rubnini,  199 

„       Sassafras,  537 

„       Vitse,  100 

LiLIACKiE,  679 

Limbu,  115 

Limon,  114 

Lin,  97 

LiNK£,  97 

Linoleic  acid,  99 

Linoxyn,  98 

Linseed,  97 

Linum  usitatissimuni  L.,  97 

Lippia citriodora  Humb.  Bonpl.  et  Ktli., 

726 
LiquidaniKar   Altingiana  Blume,  272. 
277 
formosana  Hauce,  277 
imberbis  Aiton,  271 
„  orieu talis  Miller,  271 

„  styraciflua  L.,  211.    271. 

276 
Liquiritiie  radix,  17:> 
„  succus,  183 

Liquorice,  extract  of,  1H3 
„  iudian,  188 

„  paste,  184 

„  root,  179 

„  „     russian,  181 

tf  „    Spanish,  181 

„  Solazzi,  184 


Liquorice,  sjwinish,  183 
Lobelacrin,  400 
Lobeiifi  iiiflntii  L.,  399 

LOBELIAOK.E^  309 

Lobelia nin,  400 
LmIm-Iu:  acid,  400 
Lobeliin,  400 
Lobelina,  400 
Loblolly  Pints  607 
Lobusei'hiiirjdt!^,  211 
Loqa^'IAlK.k  428 
Logwood,  213 

„  extract  of,  215 

Long  PepiHjr,  582 
Lopez  KouK    II 
Ijowenzahuwurzel,  392 
Loxa  Biirk,  352 
Lubaii,  133.  137 

„       Bedowi,  134.  135 

„       Fasous,  138 

„       Maheri,  138 

„       Mascati,  138 

„       Mati,  135 
*  „       Meyeti,  135 

„      Sheheri,  134 
Lukmbo,  76 
Lupulin,  554 
Lupuline  (alkaloid),  553 
Lupulinic  Grains,  554 
Lupulite,  555 
Lupulus,  551 
Lycium,  35.  512 

LYCOPOUIACEiK,  731 

Lycopodiura  clavatum  f..,  731 


Mace,  508 

„      oil  of,  507 
Macene,  509 
Macis,  508 
Macrotin,  16 

Magelhuiischer  Zininit,  1 1 
Magican,  595 
Magisteriuni  Oj)ii,  57 

SrAGXOLIACB.M,  17 

Miiliii'liUi,  473 
Mahmira,  3 
Maliwah  tree,  7:^8 
Maiiiguelte,  65 
ilakfvr   ree,    35 
Mahibfahri  UAi.i,  533 
Malayan  camphor,  51  (J 
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Male  Fern,  733 

Malic  acid  in  Euphorbium,  561 

Mallotus  philippinensis  Miiller,  572 

Malvacr.e,  92 

Mambroni  chiui,  4 

Mamiran,  4 

Mandai-a,  425 

Mamlelu,  bittere,  247 

,,         silsse,  244 
Mandobi,  187 

Mandragora  niicrocarpa  Bertoloni,  458 
„  officinarum         „  458 

„  vernalis  „  458 

Maiiduka-parni,  2:)7 
Maugosteeu,  oil  of,  86 
Maui,  187 

Manihot  utilissima  Pohl,  250 
Manna,  409 

„         Alhagi,  414 

„         Australian,  417 

,,         Briaugon,  416 

„         flake,  412 

„         Lerp,  417 

„         oak,  415 

„         -sugar,  412 

„         tamarisk,  414 
Tolfa,  412 
Maiinite,  412.  730 

„         in  Aconite,  10 
„         in  ergot,  746 
„         in  Taraxacum,  394 
Maj>ouria  Ipecacuanha  Miill.  Arg.,  370 
Mjininta  aruudinacea  L.,  629 

,,        indica  Tusaac,  629 
Margosa  Bark,  154 
Margosic  acid,  155 
Margosiue,  155 
Marmelos,  130 
Marsh  mallow  Root,  92 
Mastich,  Alpha-resin,  164 

„         Beta-resin,  164 

„        Bombay,  165 

,,         Eaat  India,  165 
Mastiche,  161 
Masticin,  164 
Maticin,  590 
Matico,  589 
Matricaria  C^imomilla  L.,  358.  386 

„  snaveolens  L.,  386 

Maulbeereu,  544 
May  Apple,  36 
Mcii'low  Saffron,  699 


Mechoacan,  444 

Meconic  acid,  40.  58.  63 

Meconidine,  59 

Meconine,  GO 

Meconium,  42 

Meconoiosin,  60 

Meerrettig,  71 

Meerzwiel>el,  690 

Melaleuca  ericoefolia  Smith,  280 
„         Leucadendrou  L.,  277 
„         linariuefolia  Smith,  280 
„         minor  Smith,  278 

Melanthace.c,  693 

Melegueta  Pepper,  651 

Melezitose,  414.  416 

Melia  Azadirachta  L.,  154 
„     Azedarach  L.,  154 
„      indica  Braiidis,  154 

MBLIACEiC,  154 

Melitose,  417 
Memeren,  4 

McNISPERMACK.i!:,  23 

Meuispermine,  33 
Menispermum  Cocculus  L.,  31 
Meuispermum  palmatum  Lam.,  23 
Mentha  crispa,  481 

„       piperita  Hudson,  481 

„       Pulegium  L.,  486 

„        viridis  L.,  479 
Menthe  poivr6e,  481 

,,       pouliot,  486 
Menthol,  483 

Mespilodaphne  Siissafras  Meissuer,  539 
Mesquite  gum,  239 
Meta-dioxybenzol,  323 
Metacopaivic  acid,  91.  231 
Metastyrol,  274 
Methylamine  in  ergot,  746 
Mezereon  Bark,  540 
Mimosa  Catechu  L.,  fol.,  240 

„        Suma  Kurz.,  241 

„        Senegal  L.,  233 

„        Sundra  Roxb.,  240 
Mint,  black,  484 
„     white,  484 
Mishmi  Bitter,  3 
Mismalvas,  92 
Mohnkapseln,  40 
Mohr  add,  135 
Mohr  meddu,  134 
Mohrenkiimmel,  :J3l 
Molasses,  722 
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Momiri,  4.  5 

Momordica  Elaterium  L.,  292 

MoDoiera  tri  folia  L.,  114 

MoRACEiG,  544 

Morelle  grimpante,  450 

Moriuga  pterygosperma  Gartner,  73 

Morphine  or  Morphia,  41.  57.  63 

„        estimation,  63 
Moms  alba  L.,  545 
„      nigra  L.,  544 
Moschuawurzel,  312 
Moss,  Ceylon,  749 
„      Irish,  747 
„      Jaffna,  749 
Mosul  gum,  178 
Mother  Cloves,  286 
Mousse  d'Irlande,  747 
„       d'Islande,  737 
„       perl6e,  743 
Moutarde  anglaise,  68 
„        blanche,  68 
„        griae,  64 
„        noire,  64 
Moutarde  des  Allemands,  71 
Mucuna     cylindrosperma    Welwitsch, 
191 
„        pruriens  DC,  189 
„        prurita  Hkr.,  189 
Mudar,  424 
MutLiriiiej  425 

MullmrrieaT  ^^^ 
Mulmul,  140 
Mundubi,  187 
Munjit,  438 
Mur,  140.  142 
M^rea,  544 
Murlo,  135 
Muscade,  502 

„         beiirre  de,  507 
MuskaibllltUe,  508 
Musku-tbutteT  507 
Mijsk;ituii8s,  502 
Muskatuussol,  507 
Mustard,  black,  brown  red,  64 

„         oil  of,  66 

„         white,  68 
Mustard  paper,  68 
Mutterharz,  320 
Mutterkorn,  740 
Mutterkiimmel,  331 
Mycose,  745 
Myrcia  aoris  DC,  289 


Myristic  acid,  507.  508.  663 

„        ^,      from  kokum,  87 

„        „        „     orris,  663 
Myristica,  502 

„        fatua'Houtt.,  502.  506 

„        fragrans  Houtt,  502 

„         moi^hata  Thunb.,  502 

„        officinalis  L.,  502 
Mtkistice.*;,  502 
Myristiceije,  506 
Myristicin,  506 
Myristicol,  506 
MjTi^tin,  b06 

Mjrocarpus  frondoaus  Allemao,  211 
Myronate  of  potassium,  66 
Myrosin,  66.  70 
Myrospermum  Pereine  Royle,  205 

„  toluiferum  A.  Rich.,  202 

Myroxocarpin,  210 
Myroxylon  Pereine  Klotzsch,  205 
„  peruiferum'L.^  2 lit 

„  punctatum  Klotzsch,  202 

„  Toluifera,  H.B.K.,  202 

Myrrh,  140.  520 

„      arabian,  143.  146 
Myrrha,  140 
MTRTACKffi,  277 
Myrtus  Pimenta  L.,  287 

Narceine,  59.  63 

Narootine,  57  59.  62 

Naid,  Indian,  312 

Nardastachya,  312 

Nanngiu,      7 

Narthex  Asafoetida  Falcouer,  314 

Nataloln,  687 

Nauclea  Gambir  Hunter,  335 

NectandraciunamomoidesMeissuer  534 
„         Cymbarum'Ness,  540 
„         Rodiaei  Schomburgk,  535 

Neclandi  isj  536 

Nelkefikdpfe*  287 

Kelkenpfeffer,  2&7 

Kelkenstiele,  2&} 

Nepbdium  lapijaceum  L.,  137 

Neroli  Camphor,  127 
„      oil  of,  126 

Nerprun,  157 

NeugewUrz,  287 

Ngai  Camphor,  518 

Ngan-si-hiang,  403 

Nhandi,  591 
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Nicker  seeds,  211 

Nicotiana  multivalvis  LiDdley,  469 
,,        i^ersica  Lindley,  469 
„         quadrivalvis  Pureli,  469 
„         repanda  Willd.,  469 
„         Tabacum  K,  466 
Nicotianin,  468 
Nicotiue,  467 
Nieswurzel,  1 

„         weisse,  639 
Nightshade,  deadly,  458 
„  woody,  450 

Nim  Bark,  154 
Ninibj^  154 
Nimbuka,  115 
Nipa  fraticaim  Thunb.,  721 
Noix  d'Arec,  669 
„    de  galle,  595 
„     Igaaur,  431 
„    de  muscade,  502 
„     vomique,  428 
Nuunari  Root,  423 
Nutgalls,  595 
Nutmeg,  502 

„        Butter,  507 
Nutmeg,  expressed  oil  of,  507 
Nuts,  Areca,  669 
„      Betel,  669 
Nux  Arecae,  669 
„     Betel,  669 
„     indica,  502.  503.  670 
„     Methel,  429 
„    nioschata,  502 
Nux  Vomica,  428 

Oak  bark,  593 

,,     galls,  595 

„     roauua,  415 
Ognon  mariu,  690 
Oil,  citrouella,  726 

„     Geranium,  728 

„    ginger  grass,  726 

„     lemon  grass,  725 

,,     Melissa,  725 

,,     Namur  or  Nimar,  726 

„     palmarosa,  728 

„     rusa,  728 

„     Tlieobroma,  95 

„     Verbena,  725 
Okro,  94 
Olea  cuspidata  Wallich,  417 

•„    europsea  L.,  417 


Olea  ferruginea  Royle,  417 

OLEACEiE,  409 

Oleic  acid  in  almonds,  246 
„        in  Arachis,  187 
Oku,  4 
Oleum  Andropogonis,  725 

„      Arachis,  186 

„      Aurantii  florum,  126 

.,      Bergamii,  121 

„      Bergamottae,  121 

„      Cacao,  95 

,,      cadinum,  623 

„      Cajuputi,  277 

„      Crotonis,  565 

,.      Garciniae,  86 

„      Graminis  indici,  725 

„      Juniperi  empyreumaticura,  623 

„      Limonis,  118 

„      Macidis,  507 

„      Maugostanae,  86 

„      Menthse  piperitae,  482 

„      Myristicae  expressum,  5()7 

„      Neroli,  126 

„      Nucistie,  507 

.,      Olivae,  417 

„      Rosae,  262 

„      Sesami,  473 

„      Spicaj,  479 

„      Theobromatis,  95 

„      Tiglii,  565 

„      Wittnebianum,  278 
Olibanum,  133.  141.  520 
Olive  Oil,  417 
Olivenol,  417 
Omam,  302.  726 
Ophelia  angustifolia  Don,  438 

„       Chirata  Grisebach,  436 

„       densifolia  Griseb.,  438 

„       elegans  Wight,  438 

,,       multiflora  Dalz.,  438 
Ophelic  acid,  437 
Ophioxylon  serpentinum  L.,  4 
Opianic  acid,  58 
Opianine,  58 
Opianyl  (Meconiu),  60 
Opium,  42 

Abkari,  52 
Americauum,  61.  63 
of  Asia  Minor,  45.  60 
Chinese,  53 
Constantinople,  45 
East  Indian,  50.  6U  6^ 


792 


INDEX. 


Opium,  Egyptiai),  47,  61 

„        European,  49.  60.  62 
Malwa,  50.  62 

„        Mosambik,  55 

„         Patna,  50,  53,  61 

„         Persian,  48.  61.  62 

„        salt,  57 

„         Smyrna,  45,  63 

„        thebaicura,  44 

„         Turkey,  45 

„        wax,  56 

„        Zambezi,  55 
Opoidia  galbauifera  Lindley,  320 
Opopanax,  327 
Opopanax  Chironium  Kocb,  327 

„        persicum  Boiss.,  327 
Orange,  Bigarade,  124 
„       bitter,  124 
„       Flower  Water,  127 
„       Peel,  124 
,,  „    oil  of,  128 

.,       Seville,  124 
Orcuidace^,  654 
Orchis,  species  yielding  Salep,  654 
Ordeal  Bean,  191 
Oreodaphne  opifera  Nees,  540 
Orge  raond6  ou  perlo,  722 
Orizaba  Boot,  446 
Orme,  556 

Orinthogahim  altiasimum  L.,  6^3 
Omus  europfjea  Pers.,  409 
Orris  Camphor,  663 

„     Root,  660 
Otto  of  llose,  262 
Oxyacauthine,  36 
Oxycannabiu,  549 
Oxycopaivic  acid,  231 
Oxylinoleic  acid,  99 
Oxyphoenica,  225 

Pachyma  Coco3,  714 
Palas,  197 
PalasTree,  197 
Palma  Cliristi  Seeds,  567 
Palm^,  669 
Palmaros;i  Oil,  726 
Palmitic  acid,  419 

„  „     iu  Arachis,  187 

Palo  del  soldado,  590.  591 
Panax  quiuquefolium  L.,  79.  593 
Papaver  dubium  L.,  39 

t9        officinale  Gmeliu,  40 


Papaver  Rhoeas  L.,  39 

„        setigerum  DC,  40 

„        soraniferum  L.,  39 
Papavkracks:,  39 
Papaverin,  42 
Papaverine,  42.  59 
Papaverosiue,  42.  58 
Paracumaric  acid,  689 
Paradieskonier,  651 
Paraffin,  266 
Paramenispermiue,  33 
Para-oxy benzoic  acid  from  aloes,  689 
„  .,         .,    benzoin,  408 

j»  „         M    dragon's 

blood,  674 
)i  ?>         9)     Kamala,575 

Pareira  Brava,  25 

„  .,         false,  28 

„  „         white,  30 

„  „        yeUow,  30 

Paricine,  358 
Parigenin,  711 
Pariglina,  711 
Parillin,  711 
Pasewa,  51 
Passulte  majores,  159 
Patrinia  scabiosaefolia  Link,  380 
Pavot,  40 
Paytine,  359 
Peach  wood,  213 
Pe-fuh-liug,  714 
Pea  nut  oil,  186 
Pech,  619.  623 

Pelargonium  Radula  Aiton,  726 
Pelletierine,  291 
Pellitory  Root,  383 
Pelosine  in  Bibiru,  536 

„        in  Pareira,  28.  21) 
Pennyroyal,  486 
Pennywort,  Indian,  297 
Pepins  de  coings,  269 
Pepita,  432 
Pepper,  black,  137.  576 

„  „       African,  589 

„         Cayenne,  452 

„         Guinea,  452 

„        Jamaica,  287 

„         long,  582 

„        pod  or  red,  452 

„         white,  581 
Peppermint,  481 
Peppermint  camphor,  433 
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re])periniiit  oil,  482 

,,  „   cliine.se,  483 

Periplocii  indica  Willd,  423 
PerlmooR,  747 
Persian  berries,  158 
Pcnisse,  612 
Perubalsam,  205 
Peruvian  Bark,  338 
Peniviu,  209 
Petala  Rhoeados,  31) 
„       Ross  centifoliae,  261 
„        g^llicae,  259 
Petit  Grain,  essence,  126.  128 
Peucedanum  graveolens  Hiern,  327 
Pfeffer,  576 

„       langer,  582 
„       8i)ani3cber,  452 
Pfeffermiuze,  481 
Pfriemenkraut,  170 
Plueoretin,  499.  500 
Pharbitis  hispida  ChoiHV,  448 
Pliarbitis  Nil  Choisy,  448 
Pharbitisin,  449 
Pbaseolus  multiflonis  Lam.,  191 
Phoenix  silvestris  Roxb.,  721 
Pholoroglucin  from  catechin,  423 

„  „    dragon's  blood,  675 

„  „     gamboge,  85 

„  „    hesperetin,  117 

„  „     kino,  196 

.,  „     scoparin,  171 

Pliu,  377 

Phyco-erythrin,  748 
Phyllinic  acid,  256 

Physostigma  venenosum  Balfour,  191 
Pbysostigniine,  193 
Phytosterin,  193 
.Pichurira  Beans,  540 
Picnena  excelsa  Lindley,  131 
Picraconitine,  10 
Picrasma  excelsa  Planchon,  131 
Picrosclerotin,  745 
Picrotoxin,  32 
Pignons'd'Inde,  565 
Pilocarpine,  113 

Pilocarpus     pauciflonis    JSt.    Ililaire, 
113 
„  pennatifolius  Lam.,  113 

„  Selloanus  Engler,  113 

Pimiiric  acid,  607 
Pinient  des  Anglais,  287 
„        „    jardins,  452 


Pimenta  acris  Wight,  289 

„       officinalis  Lindley,  287 
„       Pimento  Grisebach,  289 
Pimento,  287 

Pimienta  de  Tabasco,  287.  289 
Pimpinella'Anisum  L.,  310 
Piu-laug,  669 
Pine,  Loblolly,  604 

,,     Scotch,  604 

„     swamp,  604 
Pinic  acid,  607 
Pink  R^jot,  433 
Piuus  Abies  L.,  615 

„      australis  Michanx,  604 

„      balsamea  L.,  612 

„      cauadeiisis  L.,  612 

„      Cedrus  L.,  416 

„      Fraseri  Pursh,  612 

,,      Laricio  Poiret,  604 

„      LarixL.,  416.  609.  611 

„      Ledebourii^Endl.,  619 

„      maritima  Poiret,  604 

„      palustris  Miller,  604 

„      PiceaL.;615 

,,      Pinaster  Solander,  604 

„      Pumilio  Hanke,  614 

„      silvestris  L.,  604.  619 

„      Tfleda  L.,  604 
Piper  aduncum  L.,  591 

„     angu8tifoliumHuizetPavou,589 

„      Betle  L.,  583.  669 

„     caninum  A.  Dietr.,  588 

„      citrifolium  Dim.,  114 

„      Clusii  DC,  589 

„     cra8sii)e8  Korthals,  588 

„     CubeUi  L.  fil.,  584 

„      lanceajfolium  Humb.  B.  et  K.,591 

„      longum  L.,  582.  591 

„      Lowong  Bl.,  588 

,,     nigrum  L.,  576 

„      nodulosum  Link,  114 

„      officinarum  C.  DC,  582 

„     ribesioides  Wall.,  588 

„     reticulatum  L.,  114 
PiPERACK-*:,  576 
Piperic  acid,  580 
Piperidine,  580 
Piperiu,  58t) 
Pipli-mul,  583.  584 
PirusCydoniaL.,269 

„     glabra  Boi89ier,415 
Pissenlit,  392 
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Pistache  de  terre,  186 
Pistacia  atlantica  Desf.,  165 
„       cabulica  Stocks,  165 
jj       galls,  165 
„       Khinjuk  Stocks,  165 
„        Lentisous  L.,  161.  598 
„        palaestina  Boissier,  165 
„       Terebinthus  L.,  165.  598 
Pitayo  Bark,  345 
Pitch,  black,  623 

„      Burgundy,  G16 
Pitoya  Bark,  359 
Pitoyine,  359 
Pix  abietina,  616 
„    burgundica,  616 
„    liquida,  619 
„    uavalis,  623 
„    nigra,  623 
„    sicca,  623 
„    solida,  623 
Plantagine^,  490 
Plantago  Cynops  L.,  490 

„       decumbeus  Forsk.,  490 
„       Ispaghula  Roxb.,  490 
„       Psyllium  L.,  490 
Plaqueminier,  403 
Plocaria  Candida  Nees,  749 
Plosslea  floribunda  Endl.,  135 
Poaya,  375 
Pockholz,  100 
Pod  pepper,  452 
Podisoma  fuscum  Duby,  628 
Podophyllin,  38 
Podophyllum  peltatum  L.,  36 

„  resin,  37 

Pois  a  gratter,  18i> 
„    pouillieux,  189 
„    qucniques,  211 
Poivre,  576 

„      de  Guinee,  452 
„      d'Inde,  452 
„      de  la  Jamaique,  287 
„      long,  582 
Poix  de  Bourgogne,  616 
„     Jaime,  616 
„     liquide,  619 
.,     noire,  623 
„     des  Vosges,  616 
Poke,  Indian,  695 
Polei,  486 
Polychroit,  666 
Polygala  Senega  1. .,  ": 


POLTOALEiE,  77 

Polygalic  acid,  78 

PoLYGONACKiE,  491 

Pomegiunate  Peel,  289 
Pomegranate-root  Bark,  290 
Pomeranzenschale,  124 
Pontefract  Cakes,  186 
Poppy  Capsules,  40 

„      Heads,  40 

„      red,  38 
Portugal,  oil  of,  128 
Potato  Starch,  633 
Potentilla    Tormentilla    Sibthorp,    81. 

364 
Poudre  des  Capucins,  698 
Pouliot  vulgaire,  486 
Prophetin,  294 

Prosopis  glandulosjv  Torrey,  239 
Protium  Icicariba  Marchand,  152 
Protocatechuic  acid,  171.  24a  637.  640 
Protopine,  59 
Pro  veneer  Oel,  417 
Pruneaux  a  m6decine,  251 
Prunes,  251 

Pnmier  de  St  Julian,  251 
Prunus  Amygdalus  BaiU.,  244.  247 

„      domestica  L.,  251 

„       Lauro-cerasus  L.,  254 

„       cBconomica  Borkh.,  252 

„      serotina  Ehrh.,  253 

„       virginiana  Miller,  253 
Prunus  Padus  L.,  253 
Pseudaconine,  9 
Pseudaconitine,  9 
Pseud omorphine,  59.  62 
Psychotria  emetica  Mutis,  376 
Pteritannic  acid,  735 
Pterocarpin,  201 

Pterocarpus  angolensis  DC.-,  202 
„  Draco  L.,  676 

erinaceus  Poiret,  198 
„  indicus  Willd.,  194 

Marsupium  Roxb.,  194 
.,  santaliniis  L..,  199 

Ptychotis  Ajowan  DC,  302 

„        coptica  DC,  302 
Puchury  Beans,  540 
Pulas  tree,  197 

Punica  Granatum  L.,  2yy.  290 
Punicin,  291 
Puuico-ta.nnic  acid,  29 1 
Purging  cassia,  221 
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Piirga  de  Sierra  Grorda,  447 

Purgirkorner,  565 

Purgo  raacho,  446 

Puti-Karauja,  211 

Pyrethre,  383 

Pyrocatechiu  from  Areca  nut,  671 
„  „      bearberry,  402 

,,  „      cutch,  244 

„      kino,  196.  199 
„  in  tar,  620.  622 

Pyroleum  Oxycedri,  623 

Pyroligueous  acid,  621 


Qinbil,  572.  673 

Qiunab,  548 

Qinnaq,  548 

Quassia  amara  L.,  131.  133 
„       excelsa  Swartz,  131 
„       Wood,  131 
„  „      Surinam,  133 

(juassiin,  132.  133 

Queckenwurzel,  729 

Quercetin,  244 

Quercite,  595 

Quercitannic  acid,  594 

Quercitrin,  260 

Quercus  iufectoria  Olivier,  595 
„       lusitanica  Webb,  595 
„        pedunculatii  Ehrh.,  593 
„       persica  Jaub.  et  Spach,  416 
„       Robur  L.,  593 
„       sessiliflora  Sni.,  593 
„       species  yielding  Manna,  416 
„       Vallonea  Kotschy,  416 

Quetscbeii  or  Zwetschen,  252 

Quina  blanca,  564 
„     Caroni,  106 

Quinamioe,  358 

Quince,  Bengal,  129 
„      Seeds,  269 

Quiniciue,  359 

Quiuidine,  358.  360 

Quinine,  359 

„         iodo-sulphate,  360 

Quiuoidine,  359 

Quinone  or  Kinone,  363 

Quinovic  or  Chinovic  acid,  338.  364 

Quinovin  or  Chinovin,  364 

Quinquina,  338 

Quitch  Grass,  729 

Quittensamen,  269 


Radix  Abri,  188 

Aconiti,  8 
„        heterophylli,  14 
„         indica,  12 

Acori,  676 

Actfiwe  raceniosa?,  15 

Althaeas,  92 

Armoraciae,  71 

Amicae,  390 

Belladonnae,  455 

Calami  aromatici,  676 

Calumbae,  23 

Chime,  712 

„       occiden talis,  714 

Cimicifugae,  15 

Colchici,  699 

Columbo,  23 

Coptidia,  3 

dulcis,  179 

Ellebori  nigri,  1 

Enulse,  380 

Filicis,  733 

Gentianae,  434 

Glycyrrhizae,  179 

Graminis,  729 

Helenii,  380 

Hellebori  albi,  693 

Hellebori  nigri,  1 

Hemidesmi,  423 

Inulae,  380 

Ipecacuanhae,  370 

Jalapae,  443 

Krameriae,  79 

Liquiritite,  179 

Lopeziana,  111 

Mechoacannse,  444 

Melampodii,  1 

Pareirae,  25 

Podophylli,  36 

PolygaloB  Senegse,  77 

pretiosa  amara,  4 

Pyrethri,  383 

Katanhiae,  79 

Rhei,  491 

Sarsaparillae,  703 

Sassafras,  537 

Satyrii,  654 

Scamraouise,  438 

Senegae,  77 

Serpentariae,  591 

Spigeliae,  433 

Sumbiil^  312 
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Radix,  Taraxaci,  392 
„      Toddaliae,  111 
„      Tylophor*,  428 
„      Valerianae,  377 
„      Verabri,  693 

Raifort,  71 

EaiaiDS,  159 

Ran  uNcu  LACE.*:,  1 

Raphanufl  rusticanua,  71 

Raaamala,  272.  277 

Rasot  or  Rusot,  35 

Ratanhia  des  Antilles,  81 

Ratanhia-red,  80 

„       -tannic  acid,  80 

Ratauhiawurzel,  79 

Ratanhin,  81 

Red-Cole,  71 

Red  Poppy  Petals,  39 
„    Sanders  Wood,  199 

Rcglisse,  179 

„        d'Am^rique,  188 
„        sue  de,  183 

Reseda  lutea  L.,  67 
„      luteola  L.,  67 

Resina  Benzoe,  403 
„      Draconis,  672 
„      Guaiaci,  103 
„      Jalapre,  445 
„      Podophylli,  38 
„       Scaramoniac,  442 

Resorciu,  323.  326 

Retti,  188 

Rhabarber,  491 

Rhabarberiu,  499 

Rhabarbic  acid,  499 

RHAMNACEiE,  157 

Rhamnegine,  159 

Rbamnetin,  159 

Rhainnetine,  158 

Rhamnine,  158 

Rhamnocathartin,  158 

Rhainnus  cathartica  L.,  157 

Rhatany  Ceard,  81 

Rhatania  Root,  79 

Rhatany,  Brazilian,  81 

„         New  Granada,  82 
,,         Pard,  81 
„        Payta,  79 
.,         Peruvian,  79 
,,        Sa vanilla,  82 

Rhein,  499 

Rheo-taunic  acid,  499 


Rheum  australe  L.,  502 
„       compactum  Don,  502 
„      Emodi  Wallich,  502 
„       officinale  Baillou,  492 
„      palmatum  L.,  492 
„       Rhaponticuni  L.,  5i>0 
„      undulatum  L.,  502 
Rheumic  acid,  499 
Rheumin,  499 
Rhizoma  Arnicse,  390 
Rhizoma  Calami  aromatici,  676 

„        Coptidis,  3 

„        Curcumae,  638 

„         Filicis,  733 

„        Galangae,  641 

„        Graminis,  729 

„         Iridis,  660 

„         Podophylli^  36 

„        Veratri  albi,  693 

„  „        viridis,  695 

„        Zingiberis,  635 
Rhceadiue,  40.  42.  50.  63 
Rhoeagenine,  59 
Rhubarb,  491 

„        Austrian,  502 

„        Canton,  496 

„        China,  496 

„        crown,  496 

„         East  India,  496 

„        English,  500 

„        French,  501 

„        Muscovitic,  496 

„        Russian,  499 

„        Turkey,  496 
Rhubarb-bitter,  409 
Rhubarb-yellow,  409 
Rhus  Bucki-amela  Roxb.,  167 
„     coriaria  L.,  169.  597 
„    semialata  Murray,  167 
Richardsouia  scabra  Saint  Hilaire,  376 
Ricinelaldic  acid,  570 
Ricinelalidin,  570 
Riciniue,  570 
Ricinoleic  acid,  570 
Ricinus  communis  L.,  567 
Rohrencassie,  221 
Rohrzucker,  714 
Rohun  Bark,  156 
Romarin,  488 

Rosa  acicularis  Liudley,  268 
„    bifera  Redout6,  261 
„     canina  L.,  265.  268 
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Rosa  centifolia  L.,  261 

„    cionamomea  L.,  268 

.,     damascena  Miller,  262 

„     gallica  L.,  259 
KosacEjE,  244 
Rose,  Attar  of,  262 

„     Cabbage,  261 

„     Damask,  262 

„     Dog,  268 

„     leaves,  259 

„     Malloes,  272 

„    oil,  2G2 

„     p&le,  261 

„     petals,  red,  259 

„     Provence,  261 

„     Provins,  259 

„    de  Puteaux,  261 

„    rouge,  259 
Roseau  aromatique,  676 
Rosemary,  488 
Roseuol,  262 
Rosin,  black,  607 

„      transparent,  607 

„     yellow,  607 
Rosinou,  159 

Rosmarinus  officinalis  L.,  488 
Roestelia  cancel  lata  Rebent.,  626 
Rotang,  672 

Rottlera  tinctoria  Roxb.,  572 
Rottlerin,  575 
Rubia  cord i folia  L.,  438 
RuBiACE^  335 
Ruby  Wood,  199 
Rusa  ka  tel,  726 
Rusot  or  Rasot,  35 
Rusterrinde,  556 

RUTACEiE,  106 

Rye,  spurred,  740 

Sabadilla  officiuarum  Brandt,  697 

Sabadillic  acid,  699 

Sabadilline,  698 

Sabatrine,  69!) 

Sabine,  626 

Sabzi,  548 

Saccharum,  714 

„  chinense  Roxb.,  715 

„  officinanini  L.,  714 

„  violaceum  Tussac,  715 

Saffron,  137.  663 
„       meadow,  699 

Safran,  663 


Safrene,  538 

Safrol,  538 

Sagapenum,  324 

Salai  tree,  135 

Salep,  654 

Salib  misri,  655 

Salicylic  acid,  285 

Salix  fragilis  L.,  416 

Salsepareille,  703 

Salseparin,  711 

Samadera  indica  Gartner,  133 

Samara  Ribes,  581 

Sambola,  312 

Sambucus  canadensis  L.,  334 

„         Ebulus  L.,  334 

„         nigra  L.,  333 
Sandal  Wood,  509 

„      red,  199 
Sandelholz,  599 

„  rotbes,  199 

Sanders  Wood,  red,  199 
Sang-dragon,  672.  675 
Sanguis  Draconis,  672.  675 
Sankira,  712 
Sant,  234 
Santal,  599 
Santal  citrin,  bois  de,  599 

SANTALACBAi:,  599 

Santalic  acid,  201 

Santalip,  201 

Sautahim  album  L.,  599.  602 

„        austro-caledonicum  Vieill , 

599 
»        cygnorum  Miq.,  599 
„         Freycinetianum  Gaud.,  599 
„        lanceolatum  Br.,  599 
„        pyrularium  A.  Gray,  599 
„        rubrum,  199 
„        spicatum  DC,  599.  601 
„        Ynsi  Seeniann,  599 

Santonica,  387 

Santonin,  389 

Santouinic  acid,  389 

Sap  green,  159 

Sapan  wood,  216.  521 

Sapin,  615 

Sapogenin,  78 

Saponin,  38 

Saptachhada,  421 

Saptaparna,  421 

Sariva,  423 

Sarothamnus  vulgaiis  Wimmer,  170 
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Sarsa,  703 

Sarsaparilla,  703 

„  Brazilian,  709 

„  Guatemala,  709 

„  Guayaquil,  710 

„  Honduras,  709 

„  Indian,  423 

,,  Jamaica,  709 

,,  Lisbon,  709 

,,  Mexican,  710 

Pard,  709 

Sarza,  703 

Sassafras  Bark,  539.  540 
„        camphor,  538 
„         nuts,  540 
.,         officinalis  Nees,  537 

oil,  229.  538 
„        Eoot,  539 

Sassafrasholz,  537 

Sassafrid,  539 

Sassafrin,  539 

Sassarubiu,  539 

Satyrii  radix,  654 

Saussurea,  382 

Savin,  626 

Scammonium,  438 

Scammony,  438 

„  resin,  438 

„  root,  442 

Schierlingsbliitter,  301 

Schierlingsfrucht,  209 

Schitfspech,  623 

Schlangenwurzel,  591 

Schojnauthus,  726,  728 

Schoenocaulon  officinale  A.  Gray, 

Schusterpech,  623 

Scilla  iudica  Roxb.,  693 
„     maritima  L.,  690 

Scillaln,  692 

Scillin,  692 

Scillipicrin,  692 

Scillitiu,  692 

Sciliitoxin,  692 

Sclerery thrill,  745 

Sclerocrystallin,  745 

Sclerojodin,  745 

Scleromuciu,  745 

Sclerotic  acid,  745 

Sclerotium  Clavus  DC,  742 
Scleroxauthin,  745 
Scoparii  cacumiua,  170 
Scopariu,  171 


Scorodosma  foetidum  Bunge,  314 

Scrape,  608 

Scrophularia  frigida  Boisa.,  416 

SCROPHULARIACE^,  469 

Sebacic  acid,  446 
Secale  comutum,  740 
Seidelbastrinde,  540 
Seigle  ergots,  740 
Semen  Ajavae,  302 

„     Am  mi,  304 

„    Amomi,  287 

„     Anisi  stellati,  20 

„     ArcoB,  211.  512.  669 

„     Badiani,  20 

„     Bonducells,  21 1 

„     Calabar,  191 

„     Carui,  304 

„     Cataputise,  567 

„    Cinae,  387 

„     Colchici,  702 

„     Contra,  387 

„     Crotonis,  565 

„     Cydoniae,  269 

„    et  folia  Datura  albae,  462 

„     Foeni-gjaeci,  172 

„    Guilandinae,  211 

„     Gynocardis,  75 

„     Igiiatii,431 

„     Ispaghulae,  490 

„     Kaladanae,  448 

„     Lini,  97 

„     Nucis  vomicoe,  428 

„     Physostigmatis,  191 

„     Ricini,  567 

,.     Sabadills,  697 

„     sanctum,  387 

„     Santonicse,  387 

„     Sinapis  nigrae,  64 

„  „       albae,  68 

„    Staphisag^riae,  5 

„     Stramonii,  461 

„     Tiglii,  565 

„     Zedoariae,  387 
i       Semencine,  387 
'       Senapium,  65 
I      S6n6,  feuilles  de, 
I      Senega  Root,  77 
I      Senegiu,  78 
Seneka  Root,  77 
Senf,  schwarzer,  64 
j  „     weisser,  68 

'      Senna,  216 
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SeDua,  Alexandrian,  218 

„     Arabian,  219 

„     Bombay,  219 

.,     East  Indian,  219 

„     Moka,  219 

„     Tinnevelly,  219 
Seunacrol,  219 
B<'niiaj»icriij,  ii9 
Serpen tary  Root,  591 
Serapinum,  322.  324 
Serpen taire,  591 
Serronia  Jabonindi  Gaud.,  114 
Sesamo  Oil,  473 

SEBAltE-E^  4m1 

Seaaimo],  473 

SeBarauin  iudicum  DC,  473 

Setse  Mucunae,  189 

Setwall,  378 

Sevenkraut,  626 

Sharkara,  715 

Shi-mi,  716 

Shir-kisht,  415 

Siddhi,  548 

Sigia,  271 

Siliquae,  172 

Silphium,  320 

Silvado  Praya,  211 

Silvic  acid,  607 

Simaruba  excelsa  DC,  131 

SiMARUBEiE,  131 

Siualbin,  69 
Sinapic  acid,  70 
Sinapiue,  sulphate,  70 
Sinapis  alba  L.,  68 
Siiiapis  crucoides  L.,  65 

„      juucea  L.,  68 

„      nigra  L.,  64 
Siua{)oleic  acid,  68 
Siiiigrin,  66 
Sinistrin,  725 
Sireh  grass,  725 
Sis^>n  Amomum  L.,  304 
Skimmi,  20 
Skulein,  692 

Slevogtia  orientalis  Grisebach,  438 
Smilack.k,  7o3 
Smilaciu,  711 
Siiiilax  a8{)era  L.,  703.  705 

„      Balbisiana  Kuuth,  714 

„      bnisiliensis  Sprgl.,  714 

„      China  L.,  712 

„      cordato-ovata  Rich.,  705 


Smilax  glabra  Roxb.,  712 
„      Japicaugii  Grisek,  714 
„      lancetefalitv  HoJib.,  712 
„      nitidica  Schl  al  Chiiru.,  704 
„      offioiualiB  HumK  Boupl.  et  Kth. 

704.  707 
„      papyracea  Poiret,  705 
,,      IVudo'Chtmi  L*,  714 
„      Purbaiiipuy  Ruiz,  705 
„      Scbonibiirgkiana  Knnth,  705 
„      Hypbilitica  H.B.  et  K.,  205 
„      syrmgoides  Griaek,  714 
„      tamnifolia  Michaux,  714 
Snake-root,  bhick,  15 

Red  River,  693 
Texan,  593 
„  Virginian,  592 

Socalolfn,  688 
Soffar,  234 

SOLANACE^,  450 

Solaniciue,  451 
Solanidine,  451 
Solanine,  451 
Solanum  Dulcamara  L ,  450 

„       nigrum  L.,  450 

„       tuberosum  L.,  633 
Solazzi  Juice,  184 

Solenostemma  Argel  Hayue,  218.  220 
Somo,  20 
Sont,  234 

Sorghum  siiccharatum  Pars.,  721 
Soy  ah  or  Suva,  328 
Soymida  febrif uga  Jussieu,  156 
Spanish  Juice,  183 
S^Kirteiiit,     7 

SpurtJunj  Sco|jJirium  L.,  170 
Spearmint,  479 
Sperma'dia  Clavus  Fries,  742 
Ssphiujeiiu  s^^getutu  L6veill6,  742 
Sphiifixjcoceufl  coDfen'c»ide#i  Ag.,  749 

„  lictieiit/idew  Agardh,  749 

Spigelia  marilaudica  L.,  433.  593 
Spikif,  oii  of,  47i> 
Spikenard,  5^1 3^ 
Spioji  cerviua,  157 
Sjxigel  Seeda,  490 
h!|KXiijwrXKl,  402 
Sporz  Lycopodii,  731 
h?|inij^'f^ir  ke,  292 
S|jurrfd  Hvf^  740 
Squill,  690 
S  piinanthus,  726,  728 
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Squine,  VI 2 

Squirting  cucumber,  292 
Ssoffar,  234 
Ssont,  234 
Stacte,  137,  142 
Staphisagria,  6 
Staphisagrine,  7 
Staphisaigre,  5 
Star- Anise,  20 
Starch,  Canna,  633 

„      chemistry  of,  631 

„      Curcuma,  634 

„      Potato,  633 

„      structure  of,  631 
Stavesacre,  5.  698 
Stearophanic  acid,  33 
Stechapfelblatter,  459 
Stechapfelsamen,  461 
Steffeusia  citrifolia  Kunth,  114 
Stephauskbnier,  5 
Sterculiacble,  95 
Sternanis,  20 
Stinkasant,  314 
Stipes  Dulcamars,  450 
Stipites  Caryophyili,  286 
Stizolobium  pruriens  Persoon,  189 
Stoecbas  arabica,  479 
Storax,  liquid,  271 

„       true,  137.  141.  276 
Storesiu,  274 
Stramonium,  459 

„  Seeds,  461 

Stringy  bark,  199 
Strobili  Humuli,  551 
Strychnos  colubrina  L.,  430 
„         Ignatii  Bergius,  431 
„        Nux- vomica  K,  107.  428 
„         philippensis  Blanco,  431 
„         Tieute  Lesch.,  430 
Sturmhut,  8 
Styphnic  acid,  323 
Sttracb^,  403 
Styracin,  274 
Styrax  Benzoin  Dryander,  4'J3 

„      Ciilamita,  276 

„      Fiulaysouiana  Wallich,  404 

„      liquldus,  271 

„      officinalis  L.,  271.  276 

.,      Hubdenticiilata  Miquel,  407 
Styro],  :>74 

„      from  Balsam  of  Tulu,  205 

„         „      Benzoin,  40S 


Styrol,  from  Dragon's  Blood,  673 

Styrone,  274 

Sue  d'Alods,  679 

Succus  Glycyrrhizae,  182 

Siiccus  Limonis,  116 

Sucre  de  canne,  714 

Sugar,  714 

„      beet  root,  720 

„      maple,  72 

„      palm,  720 

„      Sorghum,  721 
Sumach,  169 
Sumbul  root,  312 
Sumbulamic  acid,  313 
Sumbulic  acid,  813 
Sumbulin,  313 
Sumbulolic  acid,  313 
Summitates  Scoparii,  1 70 
Sureau,  333 
Surinjan,  701 
Suseman,  474 
Siissholz,  179 
Siissholzsaft,  183 
Sweet  cane,  715 
Sweet  Flag  root,  676 

„      Gum,  276 

„      Wood  bark,  661 
Swietenia  febrifuga  Willd.,  156 
Sylvic  acid,  607 
Synanthrose,  381 
Synaptase,  247 
Syrup,  golden,  722 
Syrupus  communis,  722 

„        hollandicus,  722 

Tabac,  466 
Tabakblatter,  466 
Ta-fung-taze,  75 
Taj-pat,  633 
Talch  or  Talha,  234 
Tamarind,  224 
Tamarisk  galls,  598 
Tamarindi  pulpa,  224 
Tamarind  us  indica  L.,  224 

„  occiden talis  Gartner,  224 

Tamarix   gallica  mannifera    Ehreiib<r.. 
414 
„         orientalis  L..  598 
Tang-hwang,  83 
Tannaspidic  acid,  785 
Taonenharz,  616 
Tannic  acid  fron*  galls,  697 
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Tar,  619 
„    Archangel,  620 
„    beech,  628 
„    birch,  623 
„    juniper,  628 
„    oil  of,  628 
„    Stockholm,  620 
„    water,  622 
Taraxacerin,  894.  898 
Taraxacin,  894 
Taraxacum  Dens-leonis  Desfont.,  892 

„         officinale  Wiggers,  892 
Tecamez  Bark,  859 
TeelOil,  478 

Tephrosia  ApoUinea  Delile,  221 
TerebinthiiiA  argentoratensis,  615 
„  canadensis,  612 

„  chiA,  165 

„  cjpria,  165 

„  laricina,  609 

„  ^eneto,  609 

„  vulgaris,  604 

T^r^benthine  d'Alsace,  615 

„  de  Brian^on,  609 

,,  de  Canada,  612 

„  de  Ohio,  165 

„  de  Chypres,  165 

,,  commune,  604 

,,  du  m^ldze,  609 

„  dn  sapin,  615 

„  de  Strasboui^,  615 

„  de  Veniae,  609 

Terpenthin,  Chios,  165 

Cyprischer,  165 
gemeiner,  604 
Larchen-,  609 
Straaaburger,  615 
Venetianiacher,  609 
Terra  japonica  (Catechu),  240.  335 

„  (Gambler),  835 

Tetranthera,  589 
Thalictrum  folioloeum  DC,  5 
Thalleioquin,  860 
Thallochlor,  789 
Thallooens,  737 
Thebaidne,  59 
Thebaine,  59,  62 
Thebenine,  59 
Thebolactic  acid,  58 
Theobroma  Cacao  L.,  95 

„         leiocarpum  Bern.,  95 
oil  of,  95 


Theobroma  pentagonum  Bexiu,  95 

„         Salzmannianum  Bern.,  95 
Theobromio  acid,  97 
Theriaca,  44.  48.  439 
Thomapple,  459 
Thridace,  896 
Thus  americanum,  603 
„    libycum,  325 
„    masculum,  133 
„    vulgare,  608 
Thyme,  487 

„      camphor,  487 
„       oil  of,  487 

THTMBLKiB,  540 

Thymene,  488 
Thymiankraut,  487 
Thymol,  488 

„        from  ajowan,  303 
Thymus  vulgaris  L.,  487 
Tigala,  417 

Tiglinic  acid,  386.  566.  699 
Tiglium  officinale  Klotjssch,  565 
Tikhur  or  Tikor,  634 
Til  Oil,  478 
Tinospora  cordifolia  Miers,  33 

„        crispa  Miers,  84 
Tita,  4 
Tobacco,  466 

„        Camphor,  468 

„        Indian,  469 
Toddalia  aculeata  Pers.,  Ill 

„        lanceolata  Lam.,  Ill 
Toddy,  120 
Tolene,  205 
Tollkraut,  458 
Tolomane,  633 
Tolubalsam,  202 
Toluene,  622 

Toluifera  Balsamum  Miller,  202 
Toluol  or  Toluene,  204 

„      from  Dragon's  Bloo<l,  67  4 
Toulema,  688 
Tous-les-mois,  633 
Toute-(;pice,  287 
Toxiresin,  471 
Tragacanth,  black,  177 
flake,  177 
Syrian,  177 
„  vermicelli,  177 

Tragacantha,  174 
Traganthin,  178 
Treacle  or  Molasses,  IVl 
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Trehala,  417.  746 

Trehalofle,  417.  746 

Trigonella  FoenumgrsBcnm  L.,  172 

Trimethylamine,  in  ergot,  746 

„  in  hop,  558 

Triticin,  780 
Tritdcum  repens  L.,  729 
Tropic  acid,  457 
Tropine,  457 
Tubera  Chixue,  712 
„        Aconiti,  8 
„        Colchici,  699 
„        Salep,  654 
Tu-fuh-ling,  714 
Tung  tree,  91 
Turanjabin,  414 
Turmeric,  688 
Turpentine,  American,  606 

,,  Bordeaux,  606 

„  Canadian,  612 

„  Chian,  165 

„         Cyprian,  165 

„  larch,  609 

„  Strassburg,  615 

„  Venice,  609 

Tylophora  asthmatica  Wight  et  Amott, 

427 
Tyroein,  81 

Ughka,  94 

Ulmack£,  556 

Ulmenrinde,  556 

Ulmin,  657 

Ulmus  campestris  Smith,  556 

„      fulva  Michaux,  557 

„      montana  With.,  556 

UMBELLIPEILffi:,  297 

Umbelliferone,  322 

, ,  from  asaf oetida,  3 1 9 

„  „     galbanum,  322 

„  „     mezereon,  541 

„  „     sumbul,  313 

Uncaria  acida  Roxb.,  335 

„       Gambier  Roxb.,  335 
Urginea  altissima  Baker,  693 
„        indica  Kuuth,  693 
„        maritima  Baker,  690 
„        Scilla  Steiuheil,  690 
Ursone,  402 
Uruk,  4 
Ushak,  325 
Uvae  passe,  159 


,  Yaccinium  Vitis-idaea  L.,  402 
Vacha,677 
Valerian,  Japanese,  380 

„       Root,  877 
Valeriana  angustifolia  Tauach,  877 

„        celtica  L.,  378 

„        officinalis  L.,  877 

„        Phu  L.,  380 

VALBRIANACE-fi,  877 

Valerianic  acid,  379.  558 
Valerol,  553 
Vanilla,  657 

„       planifolia  Andrews,  657 
Vanillic  acid,  659 
Vanillin,  285.  409.  659 
„        artificial,  659 
Vanillon,  659 
Vars,574 

Veilchenwurzel,  660 
Vellarin,  298 
Veratramarin,  695 
Veratric  acid,  699 
Veratridine,  696 
Veratrine,  698 
Veratroldine,  695.  696 
Veratrum  album  L.,  693 

„         frigidum  Schlechtendal,  695 
„         Lobelianum  Bemhard,  695 
„         nigrum  L.,  695 
„         officinale  Schlecht.,  697 
„         Sabadilla  Retzius,  697 
„         viride  Aiton,  695 
Verek,  233 
Vermicelli,  177 
Venrino,  216 
Vetti-ver,  728 
Vikunia,  286 
Virginic  acid,  79 
Vitis  vinifera  L.,  159 
Vincetoxicum  officinale  Monch,  79 
Virgin  dip,  605 
Visha,  12 
Vola,  142 

Wacholderbeeren,  624 
Waltheria  glomerata  Presl.,  591 
Waras,  Wars,  or  Wurus,  572.  578.  57« 
Wattle  tree,  237 
Waythom,  157 
Weihrauch,  133 
White  Wood  Bark,  78 
Whortleberry,  red,  402 
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Wild  black  Cherry  bark,  253 
Winter's  Bark,  17 

Wintergreen,  402 
Wittedoorn,  237 
Wood  Apple,  131.  239 
„      Oil,  88.  91.  229 
Wormaeed,  387 
Wu-pei-tze,  169 
Wurmsamen,  387 
Wurus,  572.  678.  676 

Xanthoxylum  elegans  Engler,  114 
Ximenia  americana  L.,  250 
Xylenol,  689 
Xylocaesia,  529 
Xylociniiamomum,  529 
Xylole,  622 
Xylomarathmm,  687 


Yegaar  tree,  35 
Yerba  del  soldado,  690 
Yuh-kin,  689 

Zadvar,  14 

Zanthozylam,  111.  114 

ZeitlosenknoUen,  699 

ZeitlosensameD,  702 

Zestes  d'Oranges,  124 

Zimmt,  519 

ZiDgiber  officinale  RoBcoe,  635 

ZlNQIBERACKiB,  635 

Zitweraamen,  387 
Zucker,  714 
Zwetfichen,  252 
Zygia,  271.  272 
ZtqophtllEuS,  100 
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